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) îˤ˞˭ǁäƑ˹Ɯˤǁˤ˹ˬǁä Ǐƺ-Ǐǂǁä ƕ˹ǂ˶ƴǁä ˤǉ (æƑ˹˰ǁä ˢǂƳ þà ó˗˭ƻǄ Ǌ˹ƺ ˗˹Ƹ˭Ɨ ƕ˹˰ǁä çƑ˷ƏƑḥǁä çƑƻƬ Ƒ

ˣǄ˘ǁä ˗ˬƳ ƕ˞˹˲ˬǁä çä̠ ˹˹Ƹ˭ǁä ǈȸ Ǐ˷ƴȹ îˤ˞˭ǁä . ƕ˶ǀä̠ ˭˶ǁä ƕ˹ǁƑ˭˭˶ǁä Ǐƺ è˕˰Ɨ ǏǂǁäçƑ˷˹˯ǁä  ˣǄ

 Ɍ˕Ǆ ǍǂƳ û˗˭˳Ǆ ˕Ɯ ˣǄ æ˕ǐ˕Ɯ ƕ˹Ɵ çƑ˷ƏƑḨ ƑǊˬˬ˲ȸ ˗ǊˠƗ Ǐ˭ǁä æ̠ ˹ˬḥǁä çä̠ ˹˹Ƹ˭ǁäĀ ǏǁƑ˭ǂǁ Ʉ˹Ɯ

ƕǂɀˤ˝ üƑ˹Ɯä 

 ˗˹ˬḥǁä îˤ˞˭ǁäMacroevolution 



 úƑ˞ǆ ǍǂƳ è˕˰ȹ îˤ˞Ɨ ˤǉçƑƴ˶˯Ɨ  ƕǂ˴ƻ˷˶ǁä çƑ˷˹˯ǁäðƑ˷Ɯǔǁ ˘Ḩ˗˭Ɨ ˗˹ˬḥǁä îˤ˞˭ǁä çƑƨäîì .

ä üˤƟöʕ˷ǁä Ɍʕ˭˲Ǆ úʕƺ Āà Ǐƺ è̞ Ɨ˰ Ǐ˭ǁä çä̠˹Ƹ˭ǁ öʕ ˷˭ǁäĀ ˕ǐ˕Ɯ ˙˷Ɯ ƛ˭˷ǐ Ǎ˭Ɵ Û 

 îʕ˞˭ǁäĀ öʕ˷ ǁ˭ä xƓ˹ ú̠ƻǁä 

öʕ ˷˭ǁä 

Variation or known by Microevolution 

 öäʕ ǆǗä Ǐƺ æìˤƜˤ˶ǁä çä̠ ˹˹Ƹ˭ǁä Ǐǁä ˗˹˳ȹ ˤǉ ˗˹Ƹ˴ǁä îˤ˞˭ǁä äïƑ˯Ǆ ǈ˹ǂƳ ɔǂ˞ȹ ɍ˖ǁä ˤǉĀ öʕ ˷˭ǁä

 ìˤƜĀ ˤǉ .˕Ɵäˤǁä ˙˷˯ǂǁ ìˤƜˤ˶ǁä çƑ˷˹˯ǁä Ʋ˶˯Ǆ Ǐƺ çƑ˷˹˯ǁä öʕ ˷Ɨ ǏǂƳ ÞƑ˷Ɠ ˕Ɵäˤǁä ˙˷˯ǂǁ

 ̞Ɵäʕǁä ̇ ˷˯ǂǁ s˯ ǁ˰äĀ Ʉɚ˳ǁäĀ þʕǂǁä ̝ Ɵ˹ xǄ öäʕǆǓä ˤǊƺ åˤ˲˰ǄĀ î˗ḥ˭ǄĀ ˗ˬ˭˱ǄĀ ɊƟǘǄ ä˖ǉĀ

˶ǂƳ˕Ɵäʕ ǁä ˙˷˯ǁä Ǐƺ öʕ ˷Ɨ ǈǆǓ îˤ˞Ɨ ˙˹ǁ ˤǉĀ ƞƮäĀ Ǐ 

 ˣɀˤḥƗ Ǐƺ ðƑ˷ƜǗä ɔǂƢ Ȯּק ðƑ˷ƜǗä çƑˬƙ ˣƳ ˢǂḥƗ ð˕ƾ˶ǁä åƑ˭ḥǁä :ǈȸ ˣǄˑǆ ƑǄ1  ˣǄĀ

ƕǁˤǊ˲ȸ öäˤǆǗä öʕ ˷˭Ɨ ˙˷˯ǁä öäˤǆà ǈȸ ˙˷˯ǁä Ƒ˹˶ǂƳ . Ā çƑ˷˹˯ǁä ì˕Ƴ ˙ƻǆ ƑǊǁ öäˤǆǓä

çƑǄˤƨˤǄĀ˗ḥǁäĀ  Ƒ˹˷˹Ɯ éĀä̆ ˭ƗĀƑǊǆǓ ä ˣǄ ˣḥǁĀ ˕ƟäĀ ˙˷Ɯ ˗˹Ƹ˭ǐ Ǉ̠ ˹ˬƴƗ ˣ˹˯ǁä þä ˣɚ˶˶ǁ ǏǊƺ

ˣ˹˯ǁä ˙ƻ˷ǁ ɄƏä˕ȿĀ ƕƳˤ˷˭Ǆ çƑƻƬ  çƑ˷˹Ɯ ɂǂ˭Ɠ çƑƻƬ ˕ƾƻȹ öʕ ˷ǁä þä ˣɚ˶˶ǁä ˣǄ ƕƻ˴ǁä ˗˹Ƹ˭˭ƺ

 ˣḥǁĀ ý˕ƴǁä ˣǄ æ˕ǐ˕Ɯ çƑ˷˹Ɯ ˒˲Ḩ ˙˹ǁ ä˖ǉ ǈ˲˷Ɯ ˗˹Ƹ˭ǐ ˣǁ ˣḥǁĀ ǈƳˤǆ ˗˹Ƹ˭˹ƺ ü˘ƴǁä ˒ˬ˲ȸ Āä

åƑ˲˭ǀä ǈ˹ƺ ˕Ɯˤǐ Ǘ öʕ ˷˭ǁä þä Ʉ˴˹ƻǁƑƺ .Ǐ˷˹Ɯ ˒˹Ƴ ˗ˬ˭ƴȹ ä˖ǉ ä Ā ìäˤǀ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ

çƑǄˤƨˤǄĀ˗ḨĀ ý˕ƴǁä ˣǄ ˙˷˯ǁä ˙ƻǆ ˤǉĀ.  



 îˤ˞˭ǁä ƑǄä ˗˹ˬḥǁä Ǐǁä Ɉ˹˲ȸ Ʉɚƪ ˣǄ ƕƬƑ˱ȿĀ ˣƏƑḥǁ Ǐ˯ɀî˕˭ǁä ÞƑƾƗîǗäĀ Þˤ˳˷ǁä ˤǉ Ƒ˷ƺ˗Ƴ Ƒ˶ḥƺ

 ˒˲˭ɚȹ þä ý˘ǂ˭˲ȹ Ʋˬ˞ǁƑȸ ä˖ǉĀ .ä˕˹ƾƴƗ ˗ˮǀà Ʉɚƪ Ā ìäˤǀä ƑǊǁ ˣɚȹ ˢǁ Āä ý˕ƴǁä ˣǄ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ

.ˣƏƑḥǁä ä˖ǉ Ǐƺ ɔƓƑƨ ìˤƜĀ  ˗˹ƸƗ Ǘ ˣḥǁĀ öäˤǆǓä ˗˹ƸƗ ˣɚ˶ǄĀ ý˕ƴǁä ˣǄ çƑ˷˹Ɯ Ǐ˞ƴƗ Ǘ çä̠ ƻ˞ǁä

.ðƑ˷ƜǗä 

 îƑ˯Ɵä ˣǄ Ƒ˳ǆ ǏǁĀä ˕ƟäĀ ˣƏƑḨ þä ð˕ƾ˶ǁä åƑ˭ḥǁä ǈǁˤƾȹ ˢǁ ƑǄĀ ǈȸ ˣǄˑǆ Ǘ ƑǄ ƕȿ˗ƪ ˓ǆˤḨ

 ƕɀˤ˵Ƴ .îˤ˞˭ǁä ɍ˕ɀˑǄ ǈȸ ˣǄˑǐ ƑǄ ä˖ǉ ˣḥǁĀ ƕƻǂ˭˱˶ǁä ðƑ˷ƜǗä Ǐǁä îˤ˞ƗĀ Ɉ˹˲ˬǁä ˣƏƑḥǁä ä˖ǉ

 ä˕ƜåƑ˲˭ǀä éƑ˭˰ȹ  ƑǄƑ˶Ɨ æ˕ǐ˕Ɯ çƑ˷˹Ɯ îä̠ ˶˭ƨƑȸæìˤƜˤǄ ˣḥƗ ˢǁ ǈȸ  Āä çä̠ ƻ˞ǁƑȸ Þäˤƨ Ʉˬƽ ˣǄ

 ƕƻǂ˭˱Ǆ Ʉˬƽ ˣǄ ìˤƜĀ ƑǊǁ ˣɚȹ ˢǁ ƑǄƑ˶Ɨ æ˕ǐ˕Ɯ ðƑ˷Ɯä ƛ˭˷ɀĀ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ Ǐƺ ìäì˘ɀĀ Ǉ̠ ˹Ʒ

 ˣǄ ƕ˞˹˲ˬǁä æƑ˹˰ǁä üˤƟ Ǉ˖ǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƲǄ ɄƢä˕˭ǁƑȸ çä̠ ƻ˞ǁƑȸ .ƕƾȸƑ˲ǁä ðƑ˷ƜǗä ˣƳ

ǁä ˕˹ƟĀ ǏǁĀä ˣƏƑǀ.þǗä Ƒǉä̠ ǆ Ǐ˭ǁä æ˕ƾƴ˶ǁä ÞƑ˹ƟǗä ˣǄ ƕƻǂ˭˱Ǆ üƑɚƪä Ǐǁä Ɉ˹˲ȸ ƕ˹ǂ˱ 



 

 



 xƓ˹ ú̠ƻǁä ʕǉ îʕ˞˭ǁäĀ öʕ˷ ǁ˭ä xƓ˹ ú̠ƻǁä ǈ˹˶ ǆ˲ ƑǄ Āä x˳ ɀʕǂƻȹä Ā̠ǀƑ˶ǁäĀ Ā̠ɚ˹˶ǁä xƓ˹ ú̠ƻǁä

 Ǐǁˤ˞ǁä Ɉ˱ǁäĀ ǏƮ˗ƴǁä Ɉ˱ǁä 

 

 Ǉ̠ ˬ˭˱ǆ ǗĀ Ǉä̠ ǆ þä Ʋ˹˞˭˲ǆ ǘƺ îˤ˞˭ǁä ƑǄä Ǉ̆ ƻ˷ǆ þä Ʋ˹˞˭˲ǆ ɄƓ Ǉ̠ ˬ˭˱ǆĀ Ƒ˹Ʈ˗Ƴ Ǉä̠ ǆ ɄƴƻǁƑȸ öʕ ˷˭ǁƑƺ

 .ǈ˹ǂƳ ƕǁìä ǗĀ Ǉ˖ƻ˷ǆ ǗĀ 

 çä˕˹˭ˬ˹ˬǁäĀ üƑɚƪǗä ì˕ƴƗ ˣ˹ƜĀ ˢǀä̠ ˭ǄĀ Ǐ˰˷˭ǄĀ ˕ƏƑƨ ˣ˹˯ǁä ˙ƻ˷ǁ ƕƻǂ˭˱Ǆ çƑƻƬ ˤǉ öʕ ˷˭ǁä

Ǉ̠ ˹ƷĀ æ̠ ˹Ƹ˭˶ǁä ä ƕǁˤǊƨ Ʉɚȸ Ʋ˹˞˭˲Ɨ Ǐ˭ǁä ƕƳƑ˷˶ǁä çƑ˷˹Ɯ Ǐƺ êʕ ƮˤƓ Ǉä̠ ǆ ƑǄ ˤǉĀçƑ˷˹˯ǁä ˙ƻǆ þ 

ƕƳˤ˷˭Ǆ æìƑ˵Ǆ ýƑ˲Ɯä ï˗ƻƗ ƑǆƑ˹ƟàĀ  Ǉ˕ǐ˕Ɯ çƑ˷˹Ɯ Ǐǁä éƑ˹˭Ɵä ˤǉ îˤ˞˭ǁä ƑǄä .ˣ˹˯ǁä Ǐƺ çä̠ ƻ˝



 ǈƻƬ Ǐǁä ǈƻƬ ˣǄ ˣ˹Ɯ ˗˹ƸƗĀ æ̠ ƻ˞ǁä Ǎ˭Ɵ .ƕ˹ƙäîˤǁä çƑƻ˴ǁä Ǐǁä ùƑ˵ƗĀ ý˕ƴǁä ˣǄ ˗ǊˠƗ ƑǄƑ˶Ɨ

 þǗ îˤ˞Ɨ ˓˲˹ǁ ˣ˹˯ǁä ä˖ǉ ˗Ǌˠȹ ˢǁ ˣḥǁĀ Ǉ̠ ˹ˬƴƗ Āä ǈ˱˲ǆ Ǐƺ ˗˹˹ƸƗ è˕ƟĀ ǘƬä ìˤƜˤǄ ˣ˹˯ǁä

.çƑ˷˹˯ǁä ƕ˹ƾȸ ǍǂƳ ùƑ˵ɀĀ ý˕ƴǁä ˣǄ 

 îˤ˞˭ǁä ˁɀ˗ƴƗ 

Evolution definition 

The gradual development of something, especially from a simple to a 

more complex form. 

ƪ ˣǄ ƕƬƑ˱ȿĀ ÞǏ˳ǁ Ǐ˯ɀî˕˭ǁä Þˤ˳˷ǁää˕˹ƾƴƗ ˗ˮǀà Ʉɚƪ Ǐǁä Ɉ˹˲ȸ Ʉɚ 

 

 ˙˹ǁ ɍ˖ǁä ǏḨ˘ǁä ˢ˹˶˴˭ǁä Ǐǁä ƕƺƑƮǕƑȸ ä˖ǉ) ýƑ˲ƽä ƕƙǘƙ Ǐǁä ˗˹ˬḥǁä îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ɍ˕ɀˑǄ ˢ˲ƾǆä

 Ǉ̟ǉ þʕ ǂ˶ƴȹ Ǘ ̠ǄǗä ä̟ǉ Ǐƺ xƾ˹˶ƴ˭˶ǁä ̠˹Ʒ xǄ ̠˹ ǀˮ) sǉ ýƑ˲ƽä èǘˮǁä (çƑƳʕ˶ ˯˶ǁä Ǉ̟ǉ xǄ

(ƕ˶˹˲ƾ˭ǁä 

 ˣ˹˹ǆĀîä˕ǁä ˢǉĀ ǍǁĀǓä ƕ˫ƻǁäDarwinists  ƕǂ˹ǂƽ ƕǂƽ ˢǉĀ Ƒ˹ǁƑƟ ˢǊǆä ˢƷî þĀîäì xǄ Ǎ˭Ɵ1930 

 Ǉ˕ƴȿĀ îˤ˞˭ǁä ɍ˕ɀˑǄ ˣǄ ƕ˹ˬǁƑƸǁä ˢǉ äˤǆƑǀÞĀ˕Ɠä  ýǘɚȸ þʕɚ˲˶˭ǐ äʕǁä̆ǐ ǗĀ þǗä Ǎ˭Ɵ ƕ˹ǂƽä äʕ˰ˬ˴ȹ

î Ɉƾƺ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä xƳ þĀîäì 



 üƑˮǄ) .èîˤƗ Ǐ˭ǁä ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁäĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ɔɀ˗˝ ˣƳ îˤ˞˭ǁä ƕǂ˲ǂƨ à˕Ɠ ˤǉĀ

(ƕƺäî˘ǁä 

Natural Selection and Inheritance of acquired characteristics 

ˣḥǁĀ ˣ˰ǆ  ù̠ƴȹ xɚȹ sǁ þĀîäì þä Ƒ˷ƺ̠ƳÞǏƪ  ˢǊƺ .ƕ˹˷˹˯ǁä çä̠ ƻ˞ǁä ˣƳ ǗĀ çƑ˷˹˯ǁä ˣƳ Ǘ

 ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä äĀ˗ˬ˭ƴȹéíˤ˶˷ǁä  Ǐƺ Ǎǂ˱Ɨ ǈ˲ƻǆ þĀîäì þä sƷî) çƑ˷ƏƑḥǁä îʕ ȹ˞ ɍ̟ǁä ̞˹Ɵʕǁä

 ɂǂǄ ǏƺĀ (ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁä ˣƳ ûîƑǄǗ ýǘḨ Ǐǁä ìƑƳĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä æ̠ ḥƺ ˣƳ ǏǁƑ˭ǁä ǈȸƑ˭ǀ

 Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä˕ǀƉ˭˷ƨ  îˤ˞Ɨ è˕˰ȹ Ǘ åƑ˱˭ǆǗä þä 

 ˢǉĀ ƕ˹ǆƑˮǁä ƕ˫ƻǁä îä˕ǁä˹˹ǆĀ xǏƙä˕˰ǁä Neo- Darwinists Ƹǁä ˢǉ ÞǗˑ ǉĀ æîˤǊ˳˶ǁä Ǎ˶ˠƴǁä ƕ˹ˬǁƑ

 îʕ˞˭ǁä Ǐǁä äĀìƑƽ ƑƴǄ Ƒ˶ǉ çä̠ƻ˞ǁäĀ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä xƳ þǗä þʕ ǂ˶ḥ˭ǐ xǐ̟ǁä 

Life evolves by means of mutations (mutations and genetic drift) and 

natural selection 

 üˤƟ ɍ˖ǁä ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƲǄ çä̠ ƻ˞ǁä ɍä ƕ˹˷˹˯ǁä çä̠ ˹Ƹ˭ǁä þƑȸ äĀìƑ˷ǐ ƕˮǐ˕˰ǁä ƕ˹ǆĀîä˕ǁä

 ýƑȹǗä Ǉ˖ǉ Ƒǉä̠ ǆ Ǐ˭ǁä æ˕ƾƴ˶ǁä ðƑ˷ƜǗä Ǐǁä ƕ˞˹˲ˬǁä çƑ˷ƏƑḥǁä 

Genetic drift and mutations combined with natural selection turned a 

few simple organisms into the diverse complex life we see today 

 



 ÞǗˑ ǉĀÞĀ˕Ɠä  ˕ƴȸ ƑǄ äĀ˗Ǌˠȹ1930  äĀ˗˳˭˷ɀĀ˗ˮǀà  Ǎ˭Ɵ1980  ƕ˹ƨƑƨà ƕ˫ƺ äˤǁä̆ ǐ ǗĀ ý ˢǉĀ

þǗä Ǎ˭Ɵ ÞƑ˞˲ˬǁä ˢǉáäîĀ ˗˹˲ȹ ˣǐ˖ǁä 

 äʕƺƑƮä sǉ ä̟Ǌǂƺ çä̠ƻ˞ǁä ù̠ƴȹ xɚȹ sǁ ǈǆä sƷî ƕƽ̞ȿĀ îʕ˞˭ǁä xƳ sǂḥƗ þĀîäì þä äʕǁʕƾȹ sǉĀ

 ɍ˖ǁä îˤ˞˭ǂǁ ˒ˬ˲˶Ḩ çä̠ ƻ˞ǁäǈ˷Ƴ ˢǂḥƗ  çƑ˷˯˹ ǁƑȸ ǈ˭ƺ̠ƴǄ ý̞Ƴ sƷ̠ƺ ɍ̠ƾˬƳ þƑḨ þĀîäì þä äʕǁʕƾɀĀ

îˤ˞˭ǁä ˣƳ ˢǂḥƗ ǈ˷ḥǁ Ǐ˷ƻȹ ˤǉ åƑ˱˭ǆǗäĀ îˤ˞Ɨ ˒ˬ˲Ɨ Ǘ çä̠ ƻ˞ǁä þä ù˗ƴ˷ƨ æ̠ ƻ˞ǁä ɂǂǄ ǏƺĀ .

 ƕǂˮǄǓä ˣǄ ˗˹ˮḥǁä ˓Ǆ˕ƽĀ ƑǊˬ˱˭˷ǐ ǗĀ çä̠ ƻ˞ǁäƑƺä̠ ˭ƳäĀç îˤ˞˭ǁä ÞƑ˶ǂƳ.  

˕˷Ƴ æîˤǊ˳Ǆ ˗˹Ʒ ƕˮǁƑƙ ƕƳˤ˶˯Ǆ ç˗Ǌ˟ ä˖ǉ ˒ˬ˲ȿĀ  ƕ˹˶ǂƴǁä ɇƑƨĀǓä Ǐƺ ƑǊƗ˗Ǌƪ ƑǊǁ ˣḥǁĀ ƕǄƑƴǁä

 þʕ Ǆ˷ˑǐ xǐ̟ǁä sǉĀ ÞƑ˶ƨà æ̞Ƴ sǊǁ sǉĀɄǄǓƑȸ  ǏƏƑ˯ƻǁä îˤǊˠǁä ǏƺðƑ˷Ɯǔǁ  æ˕ǐ˕˯ǁäHopeful 

monster advocates  ˢǉĀÞĀ˕Ɠä  ˕ƴȸ ˣǄ äĀ˗Ǌˠȹ1980  æ̠ ˹ˮḨ ƕǁìä îˤǊ˟ ˒ˬ˲ȸ ýǍǂƳ  Ɖ˞Ƣ

 ÞǏ˞ˬǁä Ǐ˯ɀî˕˭ǁä îˤ˞˭ǁä .Ʋ˶˯˭Ɨ ƕ˹˶ǀä̠ ˭ǁä ƕ˹˯ɀî˕˭ǁä çä̠ ƻ˞ǁä þä çƑ˹ǁƑɚƪäĀþƑȸ äˤ˷Ǆˑǐ ˢǉĀ  ǏƾˬƗ

) x˹˷˲ǁä xǄ ùǗǗä çƑ˫ǄĀ çä̠˳ƴǁ ̠˹ƸƗ þĀ̞Ɠ ðƑ˷ƜǗä50000  ƕƳˤ˶˯Ǆ è˕˰Ɨ æƉ˯ƺ ˢƙ (ƕ˷ƨ

 ˙ƻǆ Ƒ˵ȹà è˕˰ƗĀ ˕ǐ˕Ɯ ˙˷Ɯ é̠ ˱ɀĀ æ˕ƟäĀ æ̠ Ǆ ˕ǐ˕Ɯ ˣ˹˷Ɯ Ǐƺ çä̠ ˹ƸƗä̠ ˹Ƹ˭ǁäç ˣ˹˷Ɯ Ǐƺ  ˗Ƣä

 ˙˷˯ǁä ˗˶˭˲˹ǁ ǈ˷Ǆ ƕȿ˗ƾǄ ǍǂƳ˕ǐ˕˯ǁä 

 þä ˕ƴȸ ä˖ǉ äˤƮ˗˭ƺä ÞǗˑ ǉäĀ˕ǀƉƗ ƕƾ˹ƾ˰ǁƑȸ  Ǘ ìˤƜˤǄ ˗˹Ʒ Ǐ˯ɀî˕˭ǁä ˗˹˹Ƹ˭ǁƑȸ îˤ˞˭ǁä æ̠ ḥƺ þä

.çä̠ ƻ˞ǁƑȸ ǗĀ åƑ˱˭ǆǗƑȸ 

ɄƬäʕƻǁä þïäʕƗ Ǐ˶ ȹ˲ Ƒ˶ȸ ä̟ǉ ̠˹ ƻ˲Ɨ sǊ˵ƴȸ üĀƑƟ ɍ̟ǁä ʕǉĀ ǏƏƑ˯ƻǁä îʕ˞˭ǁä æ̠ḥƺ ˓Ɨä Ƒ˷ǉ xǄĀ 

Punctuated equilibrium 



 îˤ˞˭ǁä ɂǂǄ Ǐƺ ǈƨî˕˷ƨ ƑǄ ä˖ǉĀǏƏƑ˯ƻǁä 

 çä̠ ƻ˞ǁäĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ðî˕ǆ þä Ʉˬƽ ǏƏƑ˯ƻǁä îˤ˞˭ǁäĀ þä ù˗ƴǆ þä ˒˯ȹ 

 ˕˶˭ƴȹ ˗˹ˬḥǁä îˤ˞˭ǁäǍǂƳ  ÞƑ˹ƪà æ˕Ƴ 

1  ù˕ǉ ǘƓ ƕ˹ǂ˶Ƴ ˤǉ îˤ˞˭ǁäEvolution operates in a purposeless manner ǈǆǓ 

 ǈȹ̞ǁ ̇ ǁ˹ çä̠ƻ˞ǁäĀ îʕ˞˭ǁƑƺ îʕ˞˭ǁä ɍ̞ɀˑǄ ǇƑƪƑ˰˭ǐ ƑǄ ä̟ǉĀ ǏḨï ˒ˬ˲ ǁ˶ä þʕɚȹ ù̞ǊƓ ˓ǆƑḨ ʕǁ

 ǈ˹ǁä Ʉ˴ȹ þä Ǎƴ˲ȹ ɔƓƑƨ ù˕ǉ ƕƺìƑǉ ˗˹Ʒ ƕƴ˹ˬ˞ǁä ˣḥǁĀ ƕǂ˹ƨĀ ˕˯˭ƨ ƕƴ˹ˬ˞ǁä ƕǁˤƾǄ ƲǄ Ǎ˭˰ƺ

ǈƙĀ˕Ɵ Ʉˬƽ ÞǏ˳ǁä ù˗ƴƗ Ǘ ɍà 

2  ƕ˹Əäʕ ˳Ƴ ƕƾɀ˗˞ȸ îä˕ǐ îˤ˞˭ǁäEvolution operates in a random manner  þä ˒˯˹ƺ

 ÞƑḨï ûƑ˷ǉ þʕɚȹ Ǘǘ˹ḥǁ ǏḨï s˶ Ǆ˴ þʕɚȹ ǇƑ˯Ɨä ɄḨ Ǐƺ ƕ˹Əäʕ ˳Ƴ ɄƓ . 

3  Ǐǁä ɄƽǓä ˣǄ ǈ˯˭ǐ îˤ˞˭ǁäǍǂƳǓä  ˙ɚƴǁä ˙˹ǁĀEvolution operates upward, 

never downward  ƕ˹ƓƑ˯ȹâ ƛƏƑ˭ǆ Ǐ˞ƴƗ ɍà æ˕ƾƴǄ çƑ˷ƏƑḨ ǍǂƳ ƕ˞˹˲ȸ çƑ˷ƏƑḨ ˣǄ Ʉ˴˰ǆ Ǐḥǁ 

4  ƑǊ˹ƺ ƕƴƜî Ǘ ƕƾɀ˗˞ȸ Ʉ˶ƴȹ îˤ˞˭ǁäEvolution operates irreversibly  Ǐƺ îˤ˞˭ǁä ɍà

 îˤ˞˭Ɨ ˣǁ îˤ˹˞ǁä ˣḥǁĀ îˤ˹˝ Ǐǁä çîˤ˞Ɨ ɂƟäĀ˘ǁƑƺ ˓ƽˤǁä ˙ƻǆ Ǐƺ ˣ˹ǉƑ˯Ɨä ˙˹ǁĀ ˕ƟäĀ ǇƑ˯Ɨä

 ì˗ƾǁäĀ .ɂƟäĀï Ǐǁä ˢȹ˕ƾǁä.ì˗ƽ Ǐǁä îˤ˞˭ǐ ˣǁ þƑ˲ǆǗä ˣḥǁĀ þƑ˲ǆä Ǐǁä îˤ˞Ɨ 

 ñĀî ǍƜ üˤƾ˹ƺ 

 .ɂǂ˱ǂǁ ìˤƴȹ Ǘ îˤ˞˭ǁä ǏƴƜî ˗˹Ʒ Ƒ˵ȹàĀ Ʉ˵ƺǓäĀ Ʉ˵ƺǔǁ ìˤƾȹ îˤ˞˭ǁä þä ƕ˷˹Ɠ ƕƾ˹ƾƟ üä̆ ƗǗ 



 ĶThe still more remarkable fact is that this evolutionary drive to 

greater and greater order also is irreversible. Evolution does not go 

backward.ķ 

J.H. Rush, The Dawn of Life p. 35.  

 ʕǁĀì þʕǆƑƽ ǈ˹ǂƳ äʕƾǂ˞ȹ ƑǄ ʕǉĀDolloĴs Law  

Ǉìä˕Ɯä ƕˬƗî Ǐƺ æìˤƜˤǄ Ǐ˭ǁä ƕƾȸƑ˲ǁä ƕǂƟ˗˶ǂǁ Ƒ˹Ə˘Ɯ Ǎ˭Ɵ ǗĀ ìˤƴȹ þä Ʋ˹˞˭˲ȹ Ǘ Ǐ˰ǁä ˣƏƑḥǁä 

ĶAn organism is unable to return, even partially, to a previous stage 

already realized in the ranks of its ancestors.ķ 

Dollo, quoted in ĶAmmonites Indicate Reversal,ķ in Nature, March 21, 

1970. 

 à˕ˬǄ ˤǉĀ ýǘḥǁä ä˖ǉ Ǐƺ Ƒǆ˗ḥƺ ˤǁ ǈǆä ˢƷîƕƙǘƙ  ǈ˯˭ɀĀ ǏǂƳä Ǐǁä ǈ˯˭ǐ îˤ˞˭ǁä þä ˤǉĀ ǈƴȿîäĀ

 ɂǁƑ˱ȹ Ǉ˕˯ǆ ƑǊ˹ƺ ǈƴƜî Ǘ ƕƾɀ˗˞ȸà˕ˬ˶ǁä ǁä ˤǉĀ ǏǆƑˮǁäĀ üĀǓäǘ  þʕɚȹ ɂ˹ḥƺ ƕ˹Əäʕ˳ƴǁäĀ ù̞ǉ

 Ýù˕ǉ ǘƓ ǏƏäˤ˳Ƴ ä˖ǉ ˗ˬ˭Ƴä ˢƙ ƕƴƜî ǘƓ ˕ƟäĀ ǇƑ˯Ɨä ɔɀ˗˝ ǏƺĀ Ɉƾƺ ǏǂƳä Ǐǁä ǈ˯Ɨä 

5  ˗ˬǀǓä Ǐǁä ˗ƸƬǓä ˣǄ ǈ˯˭ǐ îˤ˞˭ǁäEvolution operates from smaller to bigger 

 ˢ˯˰ǁä Ǐƺ ˗ˬḥƗ þä Ƒǉîˤ˞Ɨ Ǐƺ ǈ˯˭Ɨ Ƒ˶Əäì æ̠ ˹Ƹ˴ǁä çƑ˷ƏƑḥǁƑƺḨ þʕǆƑƽ Ǐ˶ ȹ˲ ɍ̟ǁä ʕǉĀ ʕå 

CopeĴs law  ƕǂˮǄä äˤǄ˕ƾɀĀ ˗ƸƬǓä Ǐǁä ˗ˬǀǓä ˣǄ îˤ˞˭ǂǁ ǈ˯˭ǐ ˣƏƑḨ äĀ˕˯ȹ Ǘ ˢǊǆä äˤǁˤƾɀĀ



ǍǂƳ  þäˤ˹Ɵ ˣǄ þƑ˴˰ǁä ɄˮǄ ä˖ǉ˗ƸƬà  ˕˯ǆ ƑǄ Ƒ˶Əäì ɄƓ ˗˹ƸƬ ì˗ƽ ˣǄ þƑ˲ǆǗäĀ ˒ǂƴˮǁä ˢ˯Ɵ Ǐƺ

 îˤ˞˭ǁä ÞƑ˶ǂƳçƑˬƙǕ  þäˤ˹Ɵ ˣƳ äˤˮ˰ˬǐ äĀ˗˶˭˲ȹ îˤ˞Ɨ þäˤ˹˰ǁä˗ƸƬà  ó˗ƾǆä ˢȹ˕ƽǈǊˬ˳ȹ ɍà Ǐƺ 

îˤ˞Ɨ ɍ˖ǁä ˗ˬǀǓä ˕˯ǁä ǈǆä äʕ ǁˤƾ˹ǁ Ǝ˳ȹ 

 ä˖ǉ þä ˢƷîà˕ˬ˶ǁä  ä˕ˬǄ ɂǁƑ˱ȹ ǈǆä Ǐǁä ƕƺƑƮǕƑȸ1 Ā2 ˤǉĀ  Ƒ˵ȹà ɄƓ ƕ˹Əäʕ ˳ƴǁäĀ ƕ˹ƺ˕ǉ ǘǁä

 ƕ˶ȹ˕ƾǁä çƑǆäˤ˹˰ǂǁ çƑɀ˗ƻ˰ǁä þä ˣǄ Ƒˮǐ˕Ɵ çƑɀ˗ƻ˰ǁä ǈ˭˭ˬƙä ƑǄ ɂǁƑ˱ȹ˗ˬǀà Ƒ˰ǁä ˣǄ ˢ˯˰ǁä Ǐƺ ƕ˹ǁ

 çƑɀ˗ƻ˰ǁä ÞƑ˶ǂƳ ó˗˭Ƴä ä˖ǊǁĀ .˙˷˯ǁä ˙ƻǆ ˗˶˭˲ȹ ˣḥǁĀǍǂƳ  Ǐƺ ˙˹ǁ ƕ˹ǁƑɚƪǕä .à˕ˬ˶ǁä ä˖ǉ

 óîǓä çƑƾˬ˝ îƑ˶Ƴä ˕ǐ˕˰Ɨ ǈ˹ǂƳ ˕˶˭Ƴä ɍ˖ǁä çƑɀ˗ƻ˰ǁä ˒˹Ɨ˗Ɨ þä ˗ǊˠƗ ƕ˹ǁƑɚƪǕä ˣḥǁĀ Ɉƾƺ ä˖ǉ

 ˕˶˭Ƴä ƑǊ˹ƺ Ǐ˭ǁäǍǂƳ Ɨ Ǐƺ ɔˮǆ ɂ˹ḥƺ Ɖ˞Ƣ æ˕ƳƑƾǁä ˓ǆƑḨ þƑƺ .æ˕ƳƑƾǁä Ǉ˖ǉ çƑɀ˗ƻ˰ǁä ˒˹Ɨ˗

ÝƑǉˤƳ˕ǐ Ǐ˭ǁä îƑ˶ƳǗäĀ 

 ˙ɀîˤǄĀ ýˤḥ˭ǐäĀ ˣǄ ɄḨ üˤƾ˹ƺ 

 Ƒ˹ǁƑƟ ǈǆä ̠Ǌɣȹ ʕǊƺ çƑɀ̠ƻ˰ǁä çƑƾˬ̋ xɀʕḥƗ ÞƑ˷ƙä Ǐƺ ɔˬ  ̋þʕɚȹ ̞ƽ åʕḨ þʕǆƑƽ Ɍ̞Ǆ ɍà Ǎǁä

 çƑ˷˹ƴȸ çƑɀ˗ƻ˰ǁä Ʉ˯ƨ Ǐƺ ƕǂˮ˶Ǆ þƑ˲ǆǗä ƑǊ˹ƺ Ƒ˶ȸ ƕˮǐ˕˰ǁä çƑǆäʕ ˹˰ǁäĀ çƑƗƑˬ˷ǁä ɄḨ Ƒ˹ǂ˶Ƴ .Ƒ˹˲ɚƳ

 Ǘä ˚˹ƴƗ Ǐ˭ǁä ˣǄ ˗ˬǀà ƕɀ˗ˬǁä üˤ˯ƴǁäĀ å˕ǁäĀ èˤǄƑ˶ǁäĀ þƑ˷ƨǗä Āí ˗˶˷ǁäĀ úǘ˶ƴǁä ˗ƻ˹ˬǁä) þ

(Ƒǉ̠ ˹ƷĀ 

ĶTo whatever extent CopeĴs ĳLawĴ may have applied during the 

formation of fossiliferous strata, it appears that its trend is now 

reversed. Practically all modern plants and animals, including man, 



are represented in the fossil record by larger specimens than are 

now living (e.g., giant beaver, saber- tooth tiger, mammoth, cave 

bear, giant bison, etc.).ķ  

John C. Whitcomb and Henry M. Morris, Genesis Flood (1961), p. 

285. 

6  ˕ƾƳǗä Ǐǁä Ɉ˲ȸǗä ˣǄ ǈ˯˭ǐ îˤ˞˭ǁäEvolution operates from less complex to 

more complex  æ̞ƾƴ˶ǁä çƑ˷ƏƑḥǁä ɍ̠ǆĀ æƑ˹˰ǁä îʕ˞˭Ɨ ǏḥǂƺæìˤƜˤ˶ǁä  ˒˯ȹ Ƒ˹ǁƑƟǍǂƳ  ʕ ˞˭ǁä î

 Ʉ˴˰˷ƺ ˒˹Ḩ˗˭ǁä Ǐƺ ˕ƾƳä çƑ˷ƏƑḨ Ǐǁä Ƒǉîˤ˞Ɨ Ǐƺ ǈ˯˭Ɨ þä ƕ˹ǂ˱ǁä æ˕˹ƟĀ ƕ˞˹˲ˬǁä çƑ˷ƏƑḥǁä ǈƜˤǐ

 ƕȹƑǊ˷ǁä ǏƺǍǂƳ  æ̠ ˹ˮḥǁä æ˕ƾƴ˶ǁä çƑ˷ƏƑḥǁä ˣǄ ƕǂ˹ɚ˳˭ǁäæìˤƜˤ˶ǁä .Ƒ˹ǁƑƟ 

 ä˖ǉ þä ˢƷîà˕ˬ˶ǁä  à˕ˬǄ ɂǁƑ˱ȹ Ƒ˵ȹà1 Ā2 ˤǉĀ ǘǁƑƺ .ƕ˹Əäʕ ˳ƴǁäĀ ƕ˹ƺ˕ǉ ǘǁä  ǈƜˤƗ Ǘ ƕ˹ƺ˕ǉ

Ǐƺ þʕḥƗĀ  Ǘ ƕ˹Əäʕ˳ƴǁä Ƒ˵ȹàĀ Ǉ̠˹ƷĀ ɂǂ˭˱ǄĀ ɍĀƑ˲˭ǄĀ ̇ɚƴǁäĀ Ɉ˲ȸä Ǐǁä ̞ƾƳä çƑǉƑ˯ƗǗä ɄḨ

 ǗĀ ˢˠ˷Ɨ ǗĀ Ǐ˷ˬƗ Ǘ ƕ˹Əäˤ˳ƴǁäĀ ˓˭ƻ˭ǁäĀ ƕ˞ˬ˱ǂǁäĀ ˢ˹ˠ˷˭ǁä ý˕ƴǁ ìˤƾƗ ƕ˹Əäˤ˳ƴǁƑƺ ˕˹ƾƴ˭ǁä Ǐǁä ìˤƾƗ

 þƑɀ̠ˬǄƑḥǁä ƕƾˬ̋ çƑ˷ƏƑḨ þä ʕǉĀ à̞˶ˬǁä ä̟ǉ Ǐƺ ɍ̠ˬḨ ƕ˹ǁƑɚƪâ ̞Ɯʕǐ Ƒ˵ȹà .̠ˬḥƗCambrian 

˭ǁäĀ ˗ˬ˭ƴƗ Ǐý˕ƽà  ƕƾˬ˝ ˕Ɯˤǐ Ǘ ǈǆä ˢƷî ä˕Ɯ ˕ƾƴǄ ƑǊƗƑ˷ƏƑḨ Ǎǂƻ˲ǁä ƕƾˬ˞ǁä ǏǉĀ ƕ˹ȿˤƨî ƕƾˬ˝àý˕ƽ 

 ɍʕ˭˰˭ǁ ƑǊ˷ǄǍǂƳ  ä˖ǉĀ .þƑɀ˗ˬǄƑḥǁä ˕˹ƾƴƗ Ʉˬƽ ƕ˞˹˲ˬǁäƑƾȸƑƨ ǇƑ˷ƨîì ÞǏ˳ȸ ˴ƻ˭ǁä ˣǄ Ǐƺ Ʉ˹

 çƑƻǂǄþƑɀ˗ˬǄƑḥǁä îƑ˯ƻǆä  Ɉƾƺ ˣḥǁĀý˕ƽà  ƕƴɀ˗ƨ æìƑǊƪǍǂƳ  ƕ˹ǁƑɚƪǕä Ǉ˖ǉƽ ƑǄ Ǎǁä ƕƺƑƮǕƑȸ˕˓Ǆ 

 ˣƺîƑǄ üˤƾ˹ƺ 



 Ǐƺ ˕ƟäĀ ɔɀ˗˝ ƕƻƬ ƕ˹Ʈ˗ƺ ǍǂƳ ÞƑ˷Ɠ îˤ˞˭ǁä æ̠ ˯ƪ Āä çƑƳ̠ ƻ˭ǁä äˤ˷ˠȹ äʕ ǆƑḨ ˣ˹ɀîˤ˞˭ǁä ˣ˹˷˲ǁ

 ˗ˮǀä üƑɚƪä ˣƳ Ƒˮ˰ȸ çƑɀ˗ƻ˰ǁä Ʉ˯˲ǁ äˤƴƜî ˢǉ ƕ˹ǁƑ˰ǁä üƑɚƪǗä ˘ǐƑ˶Ɨ ýä˕˱˭ƨƑȸ .çƑɀ˗ƻ˰ǁä Ʉ˯ƨ

ǏǁƑ˰ǁä Ƒ˷Ǆˤǐ üƑɚƪǓ ìä˕ƜǓä ˣǄ ƕ˹Ǆˤ˶Ƴ 

ĶFor years evolutionists have been constructing phylogenetic or 

evolutionary ĳfamily treesĴ on the basis of the supposed ĳone wayĴ 

character of the fossil record. Using present day specialized forms, 

they have gone back into the fossil record looking for more 

generalized ancestors of the present day forms.ķ 

Marvin L. Lubenow, ĶReversals in the Fossil Record,ķ in Creation 

Research Society Quarterly, March 1977, p. 186. 

7  þƑƾƗäĀ ƕ˹ǁƑˮǄ ˗ˮǀǓä Ǐǁä þƑƾƗäĀ ƕ˹ǁƑˮǄ ɄƽǓä ˣǄ ǈ˯˭ǐ îˤ˞˭ǁäEvolution operates 

from less perfect to more perfect.  ä˕ˬ˶ǁä óîƑƴȹ ǈǆä Ǐǁä ƕƺƑƮǕƑȸ Ƒ˵ȹà ä˖ǉ ˣḥǁĀ1 

Ā2 Ƒ˶ǉĀ  ƕɀ˗ƙä ÞƑ˵Ƴà ìˤƜĀ ÞƑƳìä ƲǄ óîƑƴ˭ǐ ä˖ǉ Ƒ˵ȹà ƕ˹Əäˤ˳ƴǁäĀ ƕ˹ƺ˕ǉ ǘǁäVestiges 

ƑƾƟǗ ǈ˹ǁä ǏƗƇƨ ä˖ǉĀ 

8  î˗ḥ˭ǐ Ǘ îˤ˞˭ǁäEvolution is not repeatable  îʕ˞˭ǁä Ɍ̠ǆ Ǘ Ƒ˷ǆä ˒ ƨˬ ̠˹ ƻ˲˭ǁ Ƒ˶Əä̞ƺ

Ƒ˷˷˹ƳƉȸ  ʕ˞ ǐ˭ ɂƟäï ɍ̠ǆ ǘƺ ǈǂ˲ǆ îˤ˞˭ǐ ì˗ƽ ˕Ɯ ǗĀ ˗ƏƑ˞ǁ ǈǂ˲ǆ îþƑ˲ǆǓ . 

ɂǂ˱ǂǁ ìˤƴȹ ǗĀ î˗ḥ˭ǐ Ǘ îˤ˞˭ǁä þä Ǐɚ˲ǆä̆ ȿĀì üˤƾ˹ƺ 



ĶThe evolutionary happenings . . of paleontology and paleobiology 

are unique, unrepeatable, and irreversible.ķ 

T. Dobzhansky, ĶOn Methods of Evolutionary Biology and 

Anthropology,ķ in American Scientist 45 p. 388. 

 ̠ˬ˭˱ǄĀ ɊƟǘǄ þʕɚȹ þä ˒ ȹ˯ ɍ̟ǁä sǂƴǁä ˁɀ̠ƴƗĀ çƑƨƑ˹ƽ ɄḨ ɂǁƑ˱Ɨ Ʋˬ˞ ǁƑȸ æ̞ƳƑƾǁä Ǉ̟ǉĀ

 üáƑ˲ƗĀ ùä̠ ˭Ƴä ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉĀ ˢǂƳ ˙˹ǁ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ Ʉƴ˯ȹ ä˖ǉĀ .î˗ḥ˭ǄĀ Ʋƽˤ˭ǄĀ

 ˣǄ˕Ɵà îˤ˞˭ǁä ÞƑ˶ǂƳ 

 þʕƨ̠ƗƑȸ xǁ˹ʕḨ ̠˹Ǌ˳ǁä üʕƾ˹ƺ 

 ˗˹ƷĀ ˢǂƴǁä ˣ˹Ɠ ˕˹˯ǁä ˘˹˹˶˭ǁä Ƒ˷ǂˬƽ ˤǁÛˢǂƴǁä  þä ǗĀà Ƒ˷˹ǂƳ ˒˯ȹüƉ˲ǆ  ɄǉƑȸ îˤ˞˭ǁä ƕɀ˗ˠǆ åƑ˱˭ǆǗ

 .åíƑḨ ˢǂƳ ýä ˢǂƳ Ǐǉ Ǐƴ˹ˬ˞ǁä˖ƢƉȸ  þƑȸ üˤƾƗ Ǐ˭ǁä Ûè˕Ɵ ˕ƽ îˤ˞˭ǁä þƑȸ ƕɀ˗ˠ˷ǁä Ǐƺ Þ̆ Ɯ üĀä

˭ǁäĀ ðƑ˷ƜǗä ýƑ˲ƾǆǗ ƕ˞˹˲ȸ çƑ˹ǂ˶Ƴ ˤǉ æƑ˹˰ǁä ơɀîƑƗ ǗĀ æ̆˶˹Ǆ þʕḥƗ þä ̞ƓǗ çƑ˹ǂ˶ƴǁä Ǉ̟ǉ .ý̞ƾ

 æ̆ ˹˶Ǆ èä˕Ɵä ˣƳ Ûƕ˹˱ɀîƑƗ ƕɀ˗ˠǆ äíâ ˤǉ ƕɀ˗ˠ˷ǁä ˣǄ Þ̆ ˯ǁä ä˖ǉ .ä̠ ˭ǂ˯ǆâ ơɀîƑƗ ɄˮǄ Ûî˗ḥ˭Ɨ

 ˢǂƴǁä ˣǄ Þ̆ Ɯ ˓˲˹ǁ Ǐǉ ˁɀ˗ƴ˭ǁä ˒˲Ɵ æ̆ ˹˶˶ǁä èä˕ƟǗäĀˢǊǆǓ îƑˬ˭Ƣǘǁ äˤƴ˵˱ȹ ǗĀ äĀî˗ḥ˭ǐ Ǘ 

ĶIf we accept PopperĴs distinction between science and non- science, 

we must ask first whether the theory of evolution by natural selection 

is scientific or pseudo - scientific (metaphysical). Taking the first part 

of the theory, that evolution has occurred, it says that the history of 



life is a simple process of species- splitting and progression. This 

process must be unique and unrepeatable, like the history of 

England. This part of the theory is therefore a historical theory, about 

unique events, and unique events are, by definition, not part of 

science, for they are unrepeatable, and so not subject to test.ķ 

Colin Patterson, Evolution pp. 145- 146. 

Ƒ˵ȹàĀ üˤƾȹ 

 Ɉƾƺ Ƒ˷ǁ û˗Ɨ ˣ˰ǆ ˗ƮƑ˰ǁä Ǐƺ ä˖Ǌǁ ˕˹ƽ ɍ˖ǁäĀ è˕Ɵ îˤ˞˭ǁä þä Ǐ˭ǁä æ˕ǐ˕˯ǁä ƕ˹ǆĀîä˕ǁä ƕɀ˗ˠǆ

 ̠ ˰ǆä ˣǄ ƕ˹Əäʕ ˳Ƴ çǘƢä˕Ɨ ƲǄ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ ƑƨƑƨàƕ˹˷˹Ɯ çƑƺä æìƑƳ þʕɚȹ ̞ɀĀ ƑˬǁƑƷĀ ä ǏǆƑǄ

 .ƕ˰˹˰˴ǁä ˙˹ǐƑƾ˶ǁƑȸ ƕ˹˶ǂƳ ˗˹Ʒ ƕɀ˗ˠ˷ǁä Ʉɚ˳ǁä ä˖ǊƓ .ƕ˶˱Ʈ ƕɀ˗ˠǆ ˒ƾǂǆ þä ƞƬǗä ƕƾ˹ƾ˰ǁƑȸ

 Ǐ˶ǂƳ ˗˹Ʒ Ǐˮ˰ȸ ƛǄƑǆ˗Ɠ ˣḥǁĀ ƕ˹˶ǂƳ ƕɀ˗ˠǆ ˓˲˹ǁ îˤ˞˭ǁä 

 ĶSo, at present, we are left with neo- Darwinian theory: that evolution 

has occurred, and has been directed mainly by natural selection, with 

random contributions from genetic drift, and perhaps the occasional 

hopeful monster. In this form, the theory is not scientific by PopperĴs 

standards. Indeed, Popper calls the theory of evolution not a 

scientific theory but ĳa metaphysical research programme.Ĵķ 



Colin Patterson, Evolution (1978), p. 149.  

 

˭ǁä ɄƏƑƨˤǁäĀ ˗˹ˬḥǁä îˤ˞˭ǁä ˣƳ ýǘḥǁä ÞƑ˷ƙä ˢǊǄ ÞǏƪ ƕˠƟǘǄ ƲǄ ɄˮǄ ǈƙ˕˰Ɨ ƑǊǆä äˤƳ˕ǐ Ǐ

 Ā çä̠ ƻ˞ǁä è˕˰Ɨ þä ˒˯ȹ ƕǁƑƟ ɄḨ Ǐƺ ǈǆä Ƒ˷ǆƑǉíä Ǐƺ Ʋ˵ǆ þä ˒˯ȹ åƑ˱˭ǆǗä Āä Ǐ˷˹˯ǁä ùä̠ ˰ǆǗä

 þʕɚɀĀ ̞ƟäĀ ̇ ǁ˹Ā x˹˷ƏƑḨ Ǐƺ Ǉ̠˹Ʒ Āä Ǐ˷˹ ǁ˯ä ùä̠˰ǆǗä Āä æ̠ƻ˞ǁäƑ˶ǉ˕Ɵà  .Ǎˮǆä ǏǆƑˮǁäĀ ˗Ḩí

 Ƒ˵ȹà äʕ ǆˤɚɀĀ ˓ƽˤǁä ˙ƻǆ Ǐƺ äˤǆˤɚɀĀǍǂƳ  Āá˕ˬɀĀ äˤƜĀ˘˭ǐ Ǐḥǁ Ƒ˹ƺä̠ ƸƜ ˜ƴȸ ˣǄ ƕȿ˗ƾǄä  ˙˷˯ǁä

ƨĀ ˕ǐ˕˯ǁä ƕƺ˕˴ǁƑȸ ƕ˹Əäˤ˳Ƴ ƕƾɀ˗˞ȸ ɂ˹Ḩ ƕǁƑƟ ɄḨ Ǐƺ üäˑ˲ǁä ä˖ǉ Ǎƾˬ˹ƕ˭˰ˬǁä  ƕ˹Ḩï æìäîâ þĀ̞Ɠ

 ǏǉĀ ̠ǄǗä ä̟ǉ Ǐƺ ƕ˶ǊǄ ƕ˞ƾ˷ǁ ú̠ Ɨ˞ƉƨĀ .Ƒ˶Ǌ˵ ƴˬǁ x˹ˬƨƑ˷Ǆ ˓ƽʕǁä ̇ƻǆ Ǐƺ ǍˮǆäĀ ̠Ḩí îʕ Ɨ˞

 .Ʉƾ˭˲Ǆ ɂǂǄ Ǐƺ îˤ˞˭ǁä ÞƑ˷ƙä ǍˮǆǗäĀ ˗Ḩ˖ǁä ƕˬƨƑ˷Ǆ 

û˗˭˳˶ǁä ˕˯ǁä ˤǉ ƑǄ .û˗˭˳Ǆ ˕Ɯ ˣǄ à˕Ɠ ˗˹ˬḥǁä îˤ˞˭ǁä Ý  

 ù˗ƴǆ Ǘ ƕȸƑƜǕä 

 þà Ƒ˷ƺ̠Ƴ Ƒ˵ȹàĀ ƕ˹Əäʕ˳ƴǁä ù̞ ǁ˴Ƒȸ æƑ˹Ɵ îʕǊ˟ ƕǁƑ˰˭ƨä Ƒ˷ƺ̠ƳĀ ɍʕ ƴ˵ǁä îʕ˞˭ǁä Ǐƺ ƑƾȸƑƨ Ƒ˷ƨîì

 öäʕǆǓä î̞˴ Ǆ ʕǉ ǈȸƑ˭Ḩ þäʕ˷Ƴ þä sƷî þĀîäìthe Origin of Species ǈ˷ḥǁ  åäˤƜ ý˕ƾȹ ˢǁ

 Ǐǉ þĀîäì ƕ˹Ʈ̠ƺ ä̟ǊǁĀ .öäʕǆǓä î̞˴ Ǆ ù̠ƴǆ þä ˒ ȹ˯ îʕ˞˭ǁƑȸ Ʋ˷˭ƾǆ Ǐḥǂƺ öäʕǆǓä î̞˴ Ǆ ǍǂƳ

 ǏƨƑƨǓä üäˑ˲ǁä ǍǂƳ åĀƑ˯Ɨ ˢǁ ǘƬà 

 ̠ ˭Ƴä ɄƓ ǏǄǘḨ ˙˹ǁ ä˖ǉĀ îˤ˞˭ǁä ɍ˕ɀˑǄ ˣǄ ÞƑ˶ǂƳ ùäˢǊ˲ƻǆà  ʕǉĀ þĀîäì åƑ˭Ḩ þäʕ˷Ƴ þä äʕǁʕƾȹ

 öäˤǆǓä î˕˴Ǆ ˚ƽƑ˷ǐ ˢǁ ǘƬà ˤǉ öäˤǆǓä î˕˴Ǆ 



ĶDarwin never really did discuss the origin of species in his [book] On 

the Origin of Species.ķ 

David Kitts, ĶPaleontology and Evolutionary Theory,ķ Evolution, Vol. 

28, September 1974, p. 466  

 Ƒ˵ȹäĀ 

ĶDarwin never really did discuss the origin of the species in his Origin 

of the Species.ķ 

Niles Eldredge, Time Frames: The Rethinking of Darwinian Evolution 

and the Theory of Punctuated Equilibria, (1985), p. 33. 

 îˤ˞˭ǁä ÞƑ˶ǂƳ ˣǄ ˗˹ˮḨ ù˗˭ƳääĀ˕ǀà  öäˤǆǓä î˕˴Ǆ ˣƳ ˒˹˯Ɨ ˢǁ þǗä Ǎ˭Ɵ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ þä 

As Professor Ernst Mayr of Harvard, the doyen [senior member] of 

species studies, once remarked, 

ĶSince DarwinĴs seminal work was called The Origin of Species one 

might reasonably suppose that his theory had explained this central 

aspect of evolution or at least made a shot at it, even if it had not 

resolved the larger issues we have discussed up to now. Curiously 



enough, this is not the case. the ĳbook called The Origin of Species is 

not really on that subject,Ĵ  

Professor Simpson admits:  

ĳDarwin failed to solve the problem indicated by the title of his work.Ĵ 

ĶYou may be surprised to hear that the origin of species remains just 

as much a mystery today, despite the efforts of thousands of 

biologists. main focus of attention and is beset by endless 

controversies.ķ 

Gordon R. Taylor, Great Evolution Mystery ,p. 140.  

 åƑ˱˭ǆǗƑȸ îʕ Ɨ˞ ʕǉ þĀîäì ǈƺ̠ƴȹ Ǘ ɍ̟ǁä üʕǊ˯ ǁ˶ä î̞˴ ǁ˶ä Āä ̞˯ǁä ä̟ǉ þä ó˗˭ƻ˶ǁä xḥǁĀ

 ðƑ˷ƜǗä ƕ˹ƾˬǁ Ǐƴ˹ˬ˞ǁä 

 þĀîäì ɄǊƺ Ý˗ƢǗ ˙˷Ɯ îˤ˞Ɨ ãäî 

 ̞ƴȸ ù̠ Ƴ˭ä þĀîäì14  ðƑƨǓä Ǐƺ ˕˶˭ƴȹ ɍ˖ǁä öäˤǆǓä î˕˴Ǆ åƑ˭ḥǁ ǈ˭ƓƑ˭Ḩ ˣǄ ƕ˷ƨǍǂƳ 

 ˕˯˷ƨ ˗ˠ˷ǁä ɔ˹ƽ˕˭Ɠ ˣḥǁĀ (˗ˠǆ ƕǊƜĀ ɍà) ýƑƳ îƑˬ˭Ƴä Ɉƾƺ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä åƑ˱˭ǆǗä

 ˗˹ƸƗ è˕˰ȹ Ǘ ǈǆäɍǓ  Ʋ˹˞˭˲ǆ Ƒ˵ȹà ǗĀ ˕ƟäĀ ˙˷Ɯ óä̠ ˭ƺä ä˖ǉ þä ˢƷî ˕˹ƻǄ ˤǉ ˗˹˹ƸƗ ɍà þä

 ƕɀ˗ˠ˷ǁä ðƑƨà ˤǉ 



 üˤƾ˹ƺ 

 .ýƑƴǁä ìƑƾ˭ƳǗä ɄḨ æ̞ƳƑƽ þʕɚȹ þä ̠ƮƑ˰ǁä Ǐƺ ˒ ȹ˯ ʕǉ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗƑȸ þƑ˶ȹǗä ƕƾ˹ƾ˰ǁä Ǐƺ

 þä ˓ˬˮǆ þä ˣɚ˶ȹ ǗĀ .˗˹ƸƗ ˕ƽ ˕ƟäĀ ˙˷Ɯ ˕Ɯˤǐ Ǘ ǈǆä ˓ˬˮǆ þä Ʋ˹˞˭˲ǆ Ʉ˹ƬƑƻ˭ǂǁ ü˘˷ǆ ƑǄ˕˷Ƴ

 ˗˲ƻǆ þä ˣɚ˶ȹ ǗĀ .ƕɀ˗ˠ˷ǂǁ ǏƨƑƨǓä Ʉ˶ƴǁä ˤǉ ɍ˖ǁä ˕˹ƻǄ ˤǉ ˗˹Ƹ˭ǁä˹ƸƗ ðƑ˷ƜǗä ˜ƴȸ äíƑ˶ǁ ç˗

.äĀ˗˹Ƹ˭ǐ ˢǁ ˣɀ˗Ƣä äíƑ˶ǁĀ 

ĶIn fact the belief in Natural Selection must at present be grounded 

entirely on general considerations [faith and theorizing] . When we 

descend to details, we can prove that no one species has changed . . 

nor can we prove that the supposed changes are beneficial, which is 

the groundwork for the theory. Nor can we explain why some species 

have changed and others have not.ķ 

* Charles Darwin, letter to Jeremy Bentham, in Francis Darwin (ed.), 

Charles Darwin, Life & Letters, Vol. 3, p. 25.  

 Ɉƾƺ ˗ˠǆ ƕǊƜĀ ƑǊǆä ù˗˭Ƴä ǈ˲ƻǆ ƕ˹Ʈ˗ƻǁä ˒ƟƑƬ ɍàƺ .Ƒǉ˕Ʈ çƑˠƟǘ˶ǁä ɄƓ ˙ɚƳ Ǐǉ ƕƾ˹ƾ˰ǁƑ

 ɊƺƑ˰ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ ðƑ˷ƜǗä çƑˬƙ ˤǉĀ ǈǄǘǀǍǂƳ  ˗˹Ʒ Ǐǉ (çä̠ ƻ˞ǁä) çä̠ ˹Ƹ˭ǁäĀ ðƑ˷ƜǗä

 æ˕˹ƻǄ .̠˹Ƹ˭Ɨ sǁ ðƑ˷ƜǗä Ɍ̠ǆĀ  

 çƑƗƑˬ˷ǁäĀ çƑǆäˤ˹˰ǁä ðƑ˷Ɯä çƑˬƙ ƑƴǄ ðî˕ǆ Ƒ˷ǉ ä˖ǊǁĀƑǊǆàĀ .û˗˭˳Ǆ ˕Ɯ Āä î˕˴Ǆ ƑǊǁ ˙˹ǁ  



 öäʕǆǗä î̞˴ Ǆ ù̠ƴȹ sǁ Ɉƾƺ ̇ ǁ˹ þĀîäì ðƑ˷ƜǗä çƑˬƙ êʕƮʕƓ ɍ̠ǐ Ƒ˵ȹàĀ ù˗ƴȹ ˢǁ Ƒ˵ȹä ˤǉ ɄƓ

 üˤ˰Ɨ ˙˷˯ǁ üƑˮǄ Ǐ˞ƴȹ þä˗ƢǓ  ˘ǁîƑ˳Ɨ ùä̠ ˭Ƴä ɄƓ ǏǄǘḨ ˙˹ǁ ä˖ǉ .æì˕˰Ǆ ƕ˰ƮäĀ ƕƾɀ˗˞ȸ

 ǈ˲ƻǆ þĀîäì 

ĶNot one change of species into another is on record. . we cannot 

prove that a single species has been changed.ķ 

Charles Darwin, My Life and Letters.  

Ƣ̠Ǔ ̠˹ƸƗ ̇ Ɯ˷ ̞Ɯʕǐ Ǘ ǈǆä ̠ƽä ǈ˲ƻǆ þĀîäì 

 ˗ˬ˭ƴȹ ˤǉ Þʕ ˳˷ǁä þä îˤ˞˭ǁä ÞƑ˶ǂƳ ù˗˭ƴȹ ä˖ǊǁĀ˗ˬǀà  îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ƕǂǀƑ˳Ǆ Ǐƺ ƕǂɚ˳Ǆ 

 îˤǂ˹Ɨ üˤƾȹ ƑǄ ɄˮǄ 

 ˣ˹˹Ɯˤǁˤ˹Ɠ˗ˮǀà  ̇ ɀʕǁ ˓ǆƑƨ þʕ˞˷ƪäĀ ƕƴǄƑƜ xǄ þʕƨîƑḨ þʕ Ǆ˭Ƒǉ îʕ˲˹ƺĀ̠Ɠ ƲǄ þʕƾƺäʕǐ ƑǄ˕˷Ƴ

îˤ˞˭ǁä Ƒ˹Ɯˤǁˤ˹Ɠ Ǐƺ Ʉ˰Ɨ ˢǁ ƕǂɚ˳Ǆ ˗ˬǀà ˤǉ ö̠ ƻ˭ǁä üƑƽ 

ĶMore biologists would agree with Professor Hampton Carson of 

Washington University, St. Louis, when he says that speciation is ĳa 

major unsolved problem of evolutionary biology.Ĵ ķ 

G.R. Taylor, Great Evolution Mystery (1983), p. 141.  

 Ā üˤƾɀ Ƒ˵ȹä 



 çƑ˷˹˯ǁä ˢǁƑƳ .Ʉ˰Ɨ ˢǁ æ̠ ˹ˬḨ ƕǂɚ˳Ǆ ä˖ǉĀ ˗Ǌ˟ ö̠ ƻƗ ˕Ɯˤǐ Ǘ ˗ˮǀà Āä ƕ˷ƨ ˣ˹ƙǘƙ ˗Ƣä Ǐƺ

ǇƑˬ˭ǆǗä ̆Ḩî xǄ üĀä þƑḨ þʕ Ɨ˲Ƒȸ ýƑ˹ǂɀĀ ǏǆƑ˞ɀ̠ˬǁä ƴȸ ....üäˑ˲ǁä ǍǂƳ üƑƟ Ǐƺ ˣ˰ǆ ƕ˷ƨ ˣ˹˭ƨ ˕

Ûàˤƨà .˕˹ƾƴ˭ǁä ɄƢäì Ǐƺ ˕˹ƾƴ˭ǁä Ɉƾƺ ˓ƻ˳Ḩ èƑ˰ȸǓä 

ĶIn the last thirty years or so speciation has emerged as the major 

unsolved problem. The British geneticist, William Bateson, was the 

first to focus attention on the question. In 1922 he wrote: ĳIn dim 

outline evolution is evident enough. But that particular and essential 

bit of  the theory of evolution which is concerned with the origin and 

nature of species remains utterly mysterious.Ĵ Sixty years later we are 

if anything worse off, research having only revealed complexity 

within complexity.ķ 

G.R. Taylor, Great Evolution Mystery (1983), p. 140.  

 ̠˹Ƹ˭ƗĀ ö̠ƻ˭Ɨ Ǘ ðƑ˷ƜǗä þä þʕƺ̠ƴɀĀ ɄƓ ƑǊ˹ǂƳ xƻ˹ǂ˭˱Ǆ ƕ˹ƻ˹ḥǁäĀ î̞˴ ǁ˶ä Ǘ Ƒǆ̞˷Ƴ ̞Ɯʕǐ Ǘ äíâ

 .ɍ̠Ƣä ðƑ˷ƜǗ 

 

****** 

 ˁɀ˗ƴƗ ǏǆƑˮǁä Þ̆ ˯ǁä ˗˹ˬḥǁä îˤ˞˭ǁä˙˷˯ǁä 



 

 ˣḥǁĀ ðƑ˷ƜǗä îˤ˞Ɨ ˗˹˲ƻ˭ǁ ǈ˷˹ǆäˤƽĀ ǈƳäˤǆäĀ ˗˹ˬḥǁä îˤ˞˭ǂǁ ƕǄ˕ƾǄ ˣƳ ɔƓƑ˲ǁä Þ̆ ˯ǁä Ǐƺ Ƒ˷˶ǂḥƗ

 ˙˷˯ǁä ˤǉ ƑǄ üÞƑ˲˭ǆ ƕȹä˕ˬǁä Ǐƺ ˒˯ȹ 

 æîìƑƽ çƑ˹ƏƑ˷ˮǁä ƑǊ˹ƺ Ǐ˭ǁä çƑǆäʕ ˹˰ǁä ˣǄ ƕƳˤ˶˯Ǆ ǈǆä ù˗ƴɀĀ ǏƜˤǂ˹ˬǁä ˢ˹˲ƾ˭ǁä æ˕ƟĀ ˤǉ ˙˷˯ǁä

åƑ˯ǆǗäĀ ɄƨƑ˷˭ǁä ǍǂƳ 

A species is often defined as the largest group of organisms where 

two hybrids are capable of reproducing fertile offspring 

https://en.wikipedia.org/wiki/Species 

 ˗˹Ǆ ˓˲˹ǆîǗ îˤǊ˳˶ǁä ˁɀ˗ƴ˭ǁä ǈǊˬ˳ɀĀErnst Mayr's definition 

 ǏƜˤǁˤ˹Ɠ à˕ˬ˶ȸ ˙˷˯ǁä ù˗Ƴ ɍ˖ǁäBiological Species Concept (BSC)  üƑƽĀ 

 ˣƳ Ƒ˹ǂƨƑ˷Ɨ ƕǁĀ˘ƴǄ Ǐ˭ǁäĀ ƕ˹ƴ˹ˬ˞ǁä çƑƴ˶˭˯˶ǁä Ǐƺ ɄƨƑ˷˭ǁä ǍǂƳ æîìƑƽ Āä ƕƾ˹ƾ˰ǁä Ǐƺ ƕƳˤ˶˯Ǆ

 Ɍ̠ƢǗä çƑƳʕ˶ ˯˶ǁä 

"groups of actually or potentially interbreeding natural populations, 

which are reproductively isolated from other such groups". 

de Queiroz K (2005). "Ernst Mayr and the modern concept of species". 

Proc. Natl. Acad. Sci. U.S.A. 102 (Suppl 1): 6600ı7 



 ˣ˹˲˷˯ǁ ƕ˹ƴ˹ˬ˝ ˗˹Ʒ ùĀ˗˟ Ǐƺ Āä þƑ˲ǆǗä ɄƢ˕˭Ɠ ǏƳƑ˷˴ǁä ƞ˹ƾǂ˭ǁä Ʉ˶˳ȹ Ǘ ˗˹ˬƴ˭ǁä ä˖ǉĀ

ˮǄ ˢ˹ƾƳ ÞǏƪ äʕ ˯˭˷ǐ Ƒ˶ƏäìĀ Ƒ˹ƴ˹ˬ˝ ǗĀ Ƒ˹˷˹Ɯ Ǘ äʕ ƜĀä̆ ˭ǐ Ǘ ˣ˹ƻǂ˭˱Ǆ .Ǉ̠ ˹ƷĀ ɄƸˬǁä Ʉ  

 ƕ˹Ɯʕǁʕƺîʕ ǁ˶ä çƑƻ˴ǁä ƲǄ Ǐ˷˹ ǁ˯ä ǈȸƑ˳˭ǁä þʕɚȹ ̠˹ ƴˬ˭ǁä ä̟ǉ ýä̞˱ ƨ˭ä Ǐƺ ƕ˹ǁƑɚƪâ ̞Ɯʕǐ ƑǄ̞˷ƳĀ

 ˙˷˯ǂǁ ƕ˰Ʈäˤǁä ìĀ˕˰ǁä ˤǉ 

 Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁä ̇ƻǆ ǈǁ ʕǉ ̇ ˷˯ǁä þä ʕǉ éĀä̆˭ǂǁ ɂ˹ ȹ˵ ̝ǐ̞˰ǁä ˁɀ̠ƴ˭ǁƑƺgene pool 

Koch, H. (2010). "Combining morphology and DNA barcoding 

resolves the taxonomy of Western Malagasy Liotrigona Moure 

 ˙˷˯ǁä ˁɀ˗ƴƗ ǍǂƳ ùǘƢ ˕Ɯˤǐ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ˒ˬ˲ȸ ä˖ǉ ɄḨ ˢƷîĀ 

Fraser C, Alm EJ, Polz MF, Spratt BG, Hanage WP (February 2009). 

"The bacterial species challenge: making sense of genetic and 

ecological diversity". Science 323 (5915): 741ı6. 

 Ƒ˵ȹàĀ öʕ˷ǁäĀ ̇ ˷˯ǁä xƓ˹ ̠˹ Ḩˮ ɇǘ˭Ƣä è̞ ȹ˰ ƑǆƑ˹Ɵà ɍ̆˹ǂ˯ǆǕä Ǐƺ xḥǁĀ öäʕǆà ǍǂƳ Ʉ˶ ȹ˳ ̇ ˷˯ǁä

îʕ Ɨ˞ ƕ˯˹˭ǆ þʕɚ˹ǁ ̆˹ Ǆ˶ ̠˹Ʒ ǈǂƴ˯Ɨ üĀƑ˰Ɨ ƕɀîʕ˞˭ǁä æ̠ɣ ǁ˷ä xḥǁĀ ̆˹ Ǆ˶ ̇ ˷˯ǁä 

 Ǎ˶˲ȹ ƑǄ ˤǉĀSpecies problem  ðƑ˷ƜǗä ƕǂɚ˳Ǆ Āä 



 ǈǆà ˒ˬ˲ǁäĀ Ǐƺ ƑƴǄ ƲƮˤƗ û˗˭˳Ǆ ˕Ɯ ˣǄ ˓Ɨà Ǐ˭ǁä ðƑ˷ƜǗä þä ó˗˭ƻȹ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ˕ƴȸ Ƒˮǐ˕Ɵ

 ƑƴǄ ƲƮˤƗ û˗˭˳Ǆ ˕Ɯ ˣǄ çǘƏƑƴǁäĀ ƕǂƏƑƳ Ǐƺ ƑƴǄ ƲƮˤƗ û˗˭˳Ǆ ˕Ɯ ˣǄ Ǐ˭ǁä ɄƏƑ˴ƻǁäĀ ƕǂ˹˴ƺ

ƕḥǂ˶˶ǁä Ǎǁä ä˖ɚǉĀ ƕˬƗî Ǐƺ 

 ðƑ˷Ɯä Ǎǁä çƑ˷ƏƑḥǁä ˢ˲ƾȹ þƑḨ ɍ˖ǁä îˤ˞˭ǁä ƕɀ˗ˠ˷ǁ ɔƓƑ˲ǁä ˗ḥƻǁä ˣɚȹ ˢǁ ä˖ǉ ˣḥǁĀ ðƑ˷ƜǗäĀ

 ˙˷Ɯ ɄḨ ˘˹˶Ɨ ƕ˰ƮäĀ çƑƺǘ˭Ƣä ˒ˬ˲ȸ û˗˭˳Ǆ ˕Ɯ ˣǄ ƑǊǆä üˤƾȹ Ǘ ˣḥǁĀ ɄƏƑ˴ƺ Ǐƺ ƕǊƓƑ˳˭˶ǁä

 ˘˹˶˶ǁä ˙˷˯ǁä ˢ˹˶˴Ɨ ƞƮˤƗĀ ˗Ƣä ˣƳ 

 ðƑ˷Ɯǔǁ ö̠ ƻ˭ǁä Ǎ˶˲ȹ ƑǄ ó˗˭ƺä îˤ˞˭ǁƑƺspeciation  Āä ˗Ƣä ˙˷Ɯ ǈ˷Ǆ é̠ ˱ȹ ˙˷Ɯ Þäˤƨ

 ˗˶˭˲ɀĀ ü˘ƴ˷ɀĀ æ˕ǐ˕Ɯ çƑƻƬ ˒˲˭ɚȹ ˙˷Ɯ þä óä̠ ˭ƺƑȸ ˗ˮǀà Āä ˣ˹˲˷Ɯ ǈ˷Ǆ é̠ ˱ȹ û˗˭˳Ǆ ˕Ɯ

 Ǎ˶˲ȹ î˕˴˶ǁä þƑḨ ɍ˖ǁä ˙˷˯ǁäĀ ˘˹˶Ǆ ˕ǐ˕Ɯ ˙˷Ɯ ƞˬ˴ȹ þä Ǎǁä îˤ˞˭ǐparaspecies  ƑˬǁƑƷĀ

˕ǐ˕˯ǁä ˙˷˯ǁä ìˤ˲ɀĀ ǏǊ˭˷ɀĀ Ǎ˷ƻȹ î˕˴˶ǁä 

Albert, James S.; Reis, Roberto E. (2011). Historical Biogeography of 

Neotropical Freshwater Fishes 

 ƑǊƗƑɀ˗ƻ˰ȸ ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä ùǗä ˕ǐ˕˯ǁä ˙˷˯ǁäĀ î˕˴˶ǁä ˣ˹Ɠ ˕˯ǆ þä éƑ˭˰ȹ þƑḨ ä˖ǉ þä ˢƷî

 .ìˤƜĀ ǈǁ ˙˹ǁ ä˖ǉĀ 

Ƒ˷˭Ɨ þä æî˕ƾǁä ƑǊǁĀ ƕƻǂ˭˱Ǆ çƑ˫˹Ɠ Ǐƺ ˙˷˯ǁä öäˤǆà ǍƾˬƗ ɍ˖ǁä öʕ ˷˭ǁä ˁɀ˗ƴƗ ˣƳ ɂǂ˭˱ȹ ä˖ǉĀ Ʉƨ

Ƒ˹˷˹Ɯ Āä Ƒȹ˕˲Ɯ ƑƴǄ 

˙˷˯ǁä ʕǉ ƑǄ Ǎǁä Ɍ̠Ƣà æ̠Ǆ ìʕƴǆĀ 



ˢ˹˲ƾ˭ǁä ˢǂƳ ˣƳ æ̠ ḥƺ ˖ƢƉǆ ä˖ǉ ǍǂƳ ƕȸƑƜǖǁ 

 Ǎ˶˲ȹ ˢǂƳ ˤǉ çƑˬ˷ǁäĀ þäˤ˹˰ǂǁ ɍà ƕ˹˰ǁä çƑ˷ƏƑḥǂǁ ˢ˹˲ƾ˭ǁätaxonomy.  ˕˶˭ƴȹ ˢǂƳ Ƒ˵ȹä ˤǉĀ

 ƕ˹˰ǁä çƑ˷ƏƑḥǂǁ ˢ˹˲ƾ˭ǁäĀ ƕ˹˶˲˭ǁäĀ ɂƬˤǁƑȸ ˢ˭ǊɀĀ ƕ˹Ɯˤǁˤƺîˤ˶ǁä çƑƨäî˕ǁä ǍǂƳ 

 ˣḥǁĀçƑƳˤ˶˯˶ǁ çƑ˷ƏƑḥǁä ˢ˹˲ƾƗĀ ɂƬĀĀ ƕ˹˶˲˭ǁ ƕɀ˗ˠǆ ˤǉ 

ĶClassification or taxonomy is the theory and practice of naming, 

describing, and classifying organisms.ķ 

Stansfield, The Science of Evolution (1977), p. 98. 

Ǐƺ çƑƻ˴ǁä ˜ƴȸ Ǐƺ ƕǊƓƑ˳˭˶ǁä ðƑ˷ƜǗä Ʋ˶˯ȹ þä üĀƑ˰ȹ ˤǊƺ  Ǐƺ ɄƏƑ˴ƻǁä Ʋ˶˯ɀĀ ɄƏƑ˴ƺ

ˡǁƑ˶Ǆ Ǎǁä ä˖ɚǉĀ çǘƏƑƳ 

 ˢ˹˶˴˭ǁä Ǐƺ ˢǊǊƓƑ˳Ɨ ǍǂƳ ˣḥǁĀ û˗˭˳Ǆ ˕Ɯ ˣǄ äˤƗà ˢǊǆä ƕƺ˗ƴǄ ǍǂƳ ÞƑ˷Ɠ ˙˹ǁ ˣḥǁĀ 

 ˢ˹˲ƾƗ Ʉḥǁ æîˤǊ˳Ǆ çƑɀˤ˭˲Ǆ ûƑ˷Ǌƺ 

(öʕ˷ǁäĀ ̇ ˷˯ǁä x˹Ɠ ú̠ƻǂǁ êʕƮĀ äĀ̞˯ Ɨ xǁ ɍ̆˹ǂ˯ǆǗä Ǐƺ ɂƨǔǁ ˓ǂƽ Ƒ˶Ḩ xḥǁ) 



 æƑ˹ƟLife  

 ФϝАжDomain 

Kingdom ƕḥǂ˶Ǆ 

Phylum ƕˬƴƪ 

Class ɂƬ 

Order ƕˬƗî 

Family (ƕǂ˹˴ƺ) ƕǂƏƑƳ 

Genus (˙˷Ɯ) ƕǂ˹˴ƺ 

Species (öʕ ǆ) ˙˷Ɯ 

Sub- species (öʕ ǆ ˓˰Ɨ) ˙˷Ɯ ˓˰Ɨ 

 ƕɀˤǆƑƙ çƑ˶˹˲ƾƗ æ˕Ƴ ɂ˹ƮäĀ 

 ɂƬ ˓ Ɨ˰ .(ƕƻƏƑ̋) ɂƬ .(ƕƻƏƑ̋ úʕƺ) ɂƬ úʕƺ .ƕˬƴƪ ˓ Ɨ˰ .ƕˬƴƪ .ƕḥǂ˶Ǆ ˓ Ɨ˰ .ƕḥǂ˶Ǆ

 .ƕˬƗî úʕƺ .ɔǂ˹ƺ .(ƕƻƏƑ̋ ˓ Ɨ˰) .ƕǂ˹˴ ƺ ˓ Ɨ˰ .(ƕǂƏƑƳ) ƕǂ˹˴ ƺ .ƕǂ˹˴ ƺ úʕƺ .ƕˬƗî ˓ Ɨ˰ .ƕˬƗî

.öʕǆ ˓ Ɨ˰ .öʕǆ .öʕǆ úʕƺ .̇ Ɯ˷ ˓ Ɨ˰ .̇ Ɯ˷ .ƕǂ˹ˬƽ 

 



ƕˬƗ˗˶ǁä  ƕȸƑȸíƕǊǀƑƻǁä þƑ˲ǆǕä ÞǗïƑˬǁä ǏƓƑȸ˖ǁä åä̠ Ƹǁä ˚˹Ƴ ƕ˹ǆˤǁˤƾǁä ƕ˹ɚɀ˗ƪǗä 

úƑ˞ǆ  Ɍʕ ǁ˷ä çƑ˹ƾ˹ƾƟ  Ɍʕ ǁ˷ä çƑ˹ƾ˹ƾƟ  Ɍʕ ǁ˷ä çƑ˹ƾ˹ƾƟ  Ɍʕ ǁ˷ä çƑ˹ƾ˹ƾƟ  Ɍʕ ǁ˷ä çƑ˹Əä̞Ɠ 

ƕḥǂ˶Ǆ çƑǆäˤ˹˰ǁä çƑǆäˤ˹˰ǁä çƑƗƑˬ˷ǁä çƑɀ˗˞ƻǁä Ƒɀ˗˹˭ɚˬǁä 

ƕˬƴƪ ɄƜîǓä çƑ˹ǂ˴ƻǄ çƑ˹ǂˬ˰ǁä æ̠ ǉ̆ ˶ǁä çƑƗƑˬ˷ǁä Basidiomycota Ƒɀ˗˭ǀƑȿˤ˹ƗĀ˗Ɠ 

 ˓˰Ɨ

ƕˬƴƪ 
ɄƜîǓä çƑ˹ƨä˕ƨ çƑɀîƑƾƻǁä Magnoliophytina Hymenomycotina  

 ƕƻƏƑ˝

ɂƬ)) 
çä̠ ˳˰ǁä çƑ˹ǐ˕ˮǁä Magnoliopsida Homobasidiomycetae 

ɾ-

Proteobacteria 

 ˓˰Ɨ

ƕƻƏƑ˝ 
Pterygota çäĀƑ˶˹˳˶ǁä Magnoliidae Hymenomycetes  

ƕ˹Ɨî ˣ˹ƟƑ˷˯ǁä çäĀí çƑ˲˹Ə˗ǁä Fabales Agaricales ƕɀˤƴ˶ǁä Ƒɀ˗˹˭ɚˬǁä 

 ˓˰Ɨ

ƕˬƗî 
 þĀ̠ƾǁä çä̠˴˹ ƽ Haplorrhini Fabineae Agaricineae  

https://ar.wikipedia.org/wiki/%D8%B0%D8%A8%D8%A7%D8%A8%D8%A9_%D8%A7%D9%84%D9%81%D8%A7%D9%83%D9%87%D8%A9
https://ar.wikipedia.org/wiki/%D8%A5%D9%86%D8%B3%D8%A7%D9%86
https://ar.wikipedia.org/wiki/%D8%A8%D8%A7%D8%B2%D9%84%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D8%B9%D9%8A%D8%B4_%D8%A7%D9%84%D8%BA%D8%B1%D8%A7%D8%A8_%D8%A7%D9%84%D8%B0%D8%A8%D8%A7%D8%A8%D9%8A
https://ar.wikipedia.org/wiki/%D8%A5%D8%B4%D8%B1%D9%8A%D9%83%D9%8A%D8%A9_%D9%82%D9%88%D9%84%D9%88%D9%86%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%86%D8%B7%D8%A7%D9%82_(%D8%AA%D8%B5%D9%86%D9%8A%D9%81)
https://ar.wikipedia.org/wiki/%D8%AD%D9%82%D9%8A%D9%82%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%86%D9%88%D9%89
https://ar.wikipedia.org/wiki/%D8%AD%D9%82%D9%8A%D9%82%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%86%D9%88%D9%89
https://ar.wikipedia.org/wiki/%D8%AD%D9%82%D9%8A%D9%82%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%86%D9%88%D9%89
https://ar.wikipedia.org/wiki/%D8%AD%D9%82%D9%8A%D9%82%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%86%D9%88%D9%89
https://ar.wikipedia.org/wiki/%D8%A8%D8%AF%D8%A7%D8%A6%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%86%D9%88%D9%89
https://ar.wikipedia.org/wiki/%D8%AD%D9%8A%D9%88%D8%A7%D9%86
https://ar.wikipedia.org/wiki/%D8%AD%D9%8A%D9%88%D8%A7%D9%86
https://ar.wikipedia.org/wiki/%D9%86%D8%A8%D8%A7%D8%AA
https://ar.wikipedia.org/wiki/%D9%81%D8%B7%D8%B1
https://ar.wikipedia.org/wiki/%D8%A8%D9%83%D8%AA%D9%8A%D8%B1%D9%8A%D8%A7
https://ar.wikipedia.org/wiki/%D9%85%D9%81%D8%B5%D9%84%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D8%A3%D8%B1%D8%AC%D9%84
https://ar.wikipedia.org/wiki/%D8%AD%D8%A8%D9%84%D9%8A%D8%A7%D8%AA
https://ar.wikipedia.org/wiki/%D9%85%D8%BA%D8%B7%D8%A7%D8%A9_%D8%A7%D9%84%D8%A8%D8%B0%D9%88%D8%B1
https://ar.wikipedia.org/wiki/Basidiomycota
https://ar.wikipedia.org/wiki/%D8%A8%D8%B1%D9%88%D8%AA%D9%8A%D9%88%D8%A8%D8%A7%D9%83%D8%AA%D8%B1%D9%8A%D8%A7
https://ar.wikipedia.org/wiki/%D8%B3%D8%AF%D8%A7%D8%B3%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D8%A3%D8%B1%D8%AC%D9%84
https://ar.wikipedia.org/wiki/%D9%81%D9%82%D8%A7%D8%B1%D9%8A%D8%A7%D8%AA
https://ar.wikipedia.org/w/index.php?title=Magnoliophytina&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Hymenomycotina&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%AD%D8%B4%D8%B1%D8%A9
https://ar.wikipedia.org/wiki/%D8%AB%D8%AF%D9%8A%D9%8A%D8%A7%D8%AA
https://ar.wikipedia.org/wiki/%D8%AB%D9%86%D8%A7%D8%A6%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%81%D9%84%D9%82%D8%A9
https://ar.wikipedia.org/w/index.php?title=Homobasidiomycetae&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=%CE%93-Proteobacteria&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=%CE%93-Proteobacteria&action=edit&redlink=1
https://ar.wikipedia.org/wiki/Pterygota
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%85%D8%B4%D9%8A%D9%85%D8%A7%D9%88%D8%A7%D8%AA
https://ar.wikipedia.org/w/index.php?title=Magnoliidae&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Hymenomycetes&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%B0%D9%88%D8%A7%D8%AA_%D8%A7%D9%84%D8%AC%D9%86%D8%A7%D8%AD%D9%8A%D9%86
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B1%D8%A6%D9%8A%D8%B3%D8%A7%D8%AA
https://ar.wikipedia.org/wiki/%D9%81%D9%88%D9%84%D9%8A%D8%A7%D8%AA
https://ar.wikipedia.org/wiki/Agaricales
https://ar.wikipedia.org/wiki/%D8%A8%D9%83%D8%AA%D9%8A%D8%B1%D9%8A%D8%A7_%D9%85%D8%B9%D9%88%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%82%D8%B5%D9%8A%D8%B1%D8%A7%D8%AA_%D8%A7%D9%84%D9%82%D8%B1%D9%88%D9%86
https://ar.wikipedia.org/w/index.php?title=Haplorrhini&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Fabineae&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Agaricineae&action=edit&redlink=1


 ƕǂ˹˴ƺ

ƕǂƏƑƳ)) 
Drosophilidae Ƒ˹ǂƳ æì˗ƽ Fabaceae Amanitaceae  Ƒɀ˗˹˭ɚȸƕɀˤƴǄ 

 æ̠ ƨà

 ˓˰Ɨ)

 ÛƕǂƏƑƳ

ƕǂĊ˹Ć˴ćƺ) 

Drosophilinae Homininae Faboideae Amanitoideae  

˙˷Ɯ Drosophila Homo Pisum Amanita Escherichia 

öʕ ǆ 
D. 

melanogaster 

H. sapiens P. sativum A. muscaria E. coli  

 

 ǗĀ ƕḥǂ˶Ǆ Ǎ˶˲ȹ ƕɀ˗ƻƟ ǗĀ ˕Ɯ ǗĀ ˣƏƑḨ Ǘ ˕Ɯˤǐ Ǘ ǈǆä ǈ˷ǉí Ǐƺ Ʋ˵ȹ þà ˒˯ȹ þƑ˲ǆä ɍǓ ˣḥǁĀ

 .ƑǉìˤƜĀ ý˘ǂ˭˲ȹ îˤ˞˭ǁä þä ˢƷî ˣɀĀƑ˷ƳĀ ˢ˹˲ƾƗ ÞƑ˶ƨä Ɉƾƺ Ǉ˖ǉ ƕǂƏƑƳ ǗĀ ƕˬƗî ǗĀ ɂƬ ǗĀ ƕˬƴƪ

 .Ɉƾƺ öäˤǆǗäĀ ðƑ˷ƜǗä Ǐǉ çƑ˷ƏƑḥǁä 

 Ā Ɉƾƺ þäʕ ˹Ɵ ǈ˶ƨä ˣƏƑḨ ƕɀ˗ƻƟ ˕Ɯˤǐ Ǘ þƑ˲ǆǗä Ǐƻƺ ˣƏƑḨ ƕɀ˗ƻƟ ǗĀ ǏǂˬƟ ǈ˶ƨä ˣƏƑḨ ƕɀ˗ƻƟ Ǘ

 ǈ˶ƨä xƏƑḨ ƕɀ̠ƻƟ ǗĀ Ǐ˶˹˳Ǆ ǈ˶ƨä xƏƑḨ ƕɀ̠ƻƟ ǗĀ Ɉƾƺ Ǐǐ̞ƙ ǈ˶ƨä xƏƑḨ ƕɀ̠ƻƟ ǗĀ ɍîƑƾƺ ǈ˶ƨä

þƑ˲ǆǗä ˙˷˯ǁ ƕƳˤ˷˭Ǆ çƑɀ˗ƻƟ Ƒǆ˕˷Ƴ ˣḥǁ ǍǂƳä ì˗ƽ ǈ˶ƨä ˣƏƑḨ ƕɀ˗ƻƟ ǗĀ Ǐ˲˹Əî 

https://ar.wikipedia.org/w/index.php?title=Drosophilidae&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D9%82%D8%B1%D8%AF%D8%A9_%D8%B9%D9%84%D9%8A%D8%A7
https://ar.wikipedia.org/wiki/%D9%82%D8%B1%D9%86%D9%8A%D8%A7%D8%AA
https://ar.wikipedia.org/w/index.php?title=Amanitaceae&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%A8%D9%83%D8%AA%D9%8A%D8%B1%D9%8A%D8%A7_%D9%85%D8%B9%D9%88%D9%8A%D8%A9
https://ar.wikipedia.org/w/index.php?title=Drosophilinae&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%AA%D8%AD%D8%AA_%D9%81%D8%B5%D9%8A%D9%84%D8%A9_%D8%A7%D9%84%D8%A5%D9%86%D8%B3%D8%A7%D9%86%D9%8A%D8%A7%D8%AA
https://ar.wikipedia.org/wiki/%D9%81%D9%88%D9%84%D9%8A%D8%A7%D8%AA_(%D8%B9%D9%85%D8%A7%D8%B1%D8%A9)
https://ar.wikipedia.org/w/index.php?title=Amanitoideae&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Drosophila&action=edit&redlink=1
https://ar.wikipedia.org/wiki/Homo_(genus)
https://ar.wikipedia.org/w/index.php?title=Pisum&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Amanita&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Escherichia&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Drosophila_melanogaster&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=Drosophila_melanogaster&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%A5%D9%86%D8%B3%D8%A7%D9%86
https://ar.wikipedia.org/wiki/Pisum_sativum
https://ar.wikipedia.org/w/index.php?title=Amanita_muscaria&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%A5%D8%B4%D8%B1%D9%8A%D9%83%D9%8A%D8%A9_%D9%82%D9%88%D9%84%D9%88%D9%86%D9%8A%D8%A9


 ðƑ˷ƜǗä ƕ˹ƾˬǁ ˗ǄǗä ˙ƻǆĀ 

 Ɉƾƺ ƕ˹ǂ˹˱Ɨ ƕ˹ǁƑ˭ǁä æîˤ˴ǁƑƺ 

 

 ƑǄ Þ̆ ˯ǁä ˤǉĀ ƕǂ˹˴ƺ ˣǄ ƑǆƑ˹Ɵà Āä ˜ƴȸ ˣǄ ˢǉîˤ˞Ɨ ǍǂƳ ǈǂḨ ü˕˯ǁäĀ öäˤǆǗäĀ ðƑ˷ƜǗä ˤǉ Ǉä̠ ǆ

 ˒ǂḨ ɍ̠Ɨ þä Ʋ˹˞ ˭˲ƺ˭ Ǐǂ˹˱Ɨ Ɉƾƺ çƑɀ̠ƻƟ ̞Ɯʕǐ ǗĀ ìʕƜʕǄ ̠˹Ʒ lǁí Ʉˬƽ ʕǉ ƑǄ xḥǁĀ ɍʕǂƴǁä

 üʕƾƗ þä Ʋ˹˞ ˭˲Ɨ xƏƑḨ ɍ̠Ɨ Ǘ lḥ˷ǁĀ ̠ǄǗä ̇ƻǆ Ɉƽ Ƒ˵ȹàĀ ˒ǂḨ ̇ Ɯ˷ Ʉˮ˶ȹ öäʕǆǓä xƓ˹ Ɉǂ˭˱Ǆ

Ɉǂ˭˱Ǆ ǈǆä  ˕˯Ɨ ǗĀ û˗˭˳Ǆ ˕Ɯ ǈǆä üˤƾ˭ǁ çƑɀ˗ƻƟ ǈǁ ˕Ɯˤǐ ǗĀ ìˤƜĀ ǈǁ ˣɚȹ ˢǁ ä˖ǉ ˒ǂḨĀ Ɉƽ ˣ˹Ɠ

 Ʉˬƽ ƑǄ þä üʕƾǆ ä̟ǊǁĀ ƕˬƗî ˓ Ɨ˰ Āä ƕƻƏƑ̋ úʕƺ ǈ˷Ƴ üʕƾ˭ǁ ì̠ƽĀ ˒ǂḨĀ Ɉƽ xƓ˹ Ɉǂ˭˱Ǆ xƏƑǀ

 Ǐǂ˹˱Ɨ ˤǉ ˙˷˯ǁä 

 



Ƒ˷Ḩ ̆˹˹˶˭ǁä Ǐǁä ƑǊƾɀ̠̋ Ǐƺ ƕ˞ǂ˭˱Ǆ çƑ˷ƏƑḨ xǄ þʕḥ˭ǐ ɍ̟ǁä Þ̆˯ǁä ä̟Ǌƺ ƕ˰˹˰Ƭ ˓ǆƑḨ ʕǁĀ ǆ ǈǁ ˕˯

 ˣ˹ǐǘ˶ǁƑȸ çƑɀ˗ƻƟ 

 

ìˤƜĀ ǈǁ ˙˹ǁ ˤǉ Ýæ̆ ˹˶Ǆ ˗˹Ƹǁä ƕ˞ǂ˭˱˶ǁä ǈƗƑɀ˗ƻƟĀ ǈƗƑ˷ƏƑḨ Ǐǉ ˣǐà 

 Ǎ˶˲Ɨ ìĀ˕˯ǁä ˗ˬ˭ƴƗ Ǐ˭ǁä ƕ˹˶ǉˤǁä çƑ˷ƏƑḥǁä Ǉ˖ǉcoelenterates  ˣḥǁĀ .ä˕˹Ɯ æ̆ ˹˶Ǆ ˗˹Ʒ ɍà

 ƕ˹˶˲˯ǁä ìĀ˕˰ǁäĀ üƑ˴ƻǆǗäĀ ƞƮäʕ ǁä ˘˹˹˶˭ǁä ˕˯ǆ Ƒȹǘ˱ǁä çä˕ǐ˕Ƴ çƑȹä˕Ɠ ˣǄ ƕƾ˹ƾ˰ǁä˹˯ǁäĀ .ƕ˹˷

 ɍ̠ˬǄƑḥǁä îƑ˯ƻǆǗä öʕƮʕǄ Ǐƺ ÞƑ˶ǂƴǁä çäìƑǊƪ xǄ ̠˹ ḥˮǁä ˓Ǆ̞ƽĀ Ʉ˹˴ ƻ˭Ɠ ƑǊ˷Ƴ ˓ ǂ˶ḥƗĀ 

 ìĀ˕Ɯ ˣƳ ˗ˬƴƗ þä ˒˯ȹ Ǐ˭ǁä æ̆ ˹˶Ǆ ˗˹Ƹǁä ƕ˞ǂ˭˱˶ǁä çƑ˷ƏƑḥǁä Ǉ˖ǉ ˕Ɯˤǐ Ǘ çƑɀ˗ƻ˰ǁä Ǐƺ Ƒ˵ȹà

 ðƑ˷ƜǗä ˜ƴȿĀ ƑǊƺ˗ƴǆ Ǐ˭ǁä çƑ˷ƏƑḥǁä Ǐǉ çƑɀ˗ƻ˰ǁä Ǐƺ ˕Ɯˤǐ ɍ˖ǁƑƺ .ƑǊƺ˗ƴǆ Ǐ˭ǁä ðƑ˷ƜǗä

˲˶ǁä ˣǄ Ƒ˵ȹàĀ çƑ˷˹˯ǁä ˣǄ Ƒ˵ȹàĀ çƑˬ˷ǁäĀ þäˤ˹˰ǁä ˢǂƳ ˣǄ îˤ˞˭ǁä æ̠ ˯˳ƺ .˓Ʈ˗ƾǆä Ǐ˭ǁä ƕǂƾ˭

 ƕǂƾ˭˲Ǆ çƑȹƑǊǆ ƑǊƓ Ɉƾƺ öĀ˗ƺ çƑ˶˹˲ƾƗ ǗĀ æ̠ ˹ˬḨ öĀ˗ƺ ƑǊǁ ˕Ɯˤǐ ǗĀ ö̆ Ɯ ƑǊǁ ˕Ɯˤǐ Ǘ çƑɀ˗ƻ˰ǁä

 ƕƳˤ˷˭Ǆ ðƑ˷ƜǗä ǏǉĀ .Ɉƾƺ 

îˤ˞˭ǂǁ ǈȸƑ˭Ḩ ƕǄ˕ƾǄ Ǐƺ ɍìˤǄ üˤƓ üˤƾ˹ƺ 



ˣǄ ˢɚ˰ǆ þä Ʋ˹˞˭˲ǆ þǗä Ǎ˭Ɵ  ˗˹ˬƴƗ Ǐƺ æƉ˯ƺ æìƑƳ ˗ǊˠƗ æ̠ ˹ˬḥǁä çä̠ ˹Ƹ˭ǁä þä ǏƜˤǁˤ˹˯ǁä Ʉ˯˲ǁä

 Āä ƕˬƗî ɄˮǄ ˢ˹˲ƾ˭ǁä Ǐƺ æ̠ ˹ˬḥǁä çƑ˶˹˲ƾ˭ǁä ˣ˹Ɠ ƕ˞˹ƨˤǁä üƑɚƪǔǁ çƑɀ˗ƻ˰ǁä .ǏƜˤǁˤ˹˯ǁä ˓ƽˤǁä

ä̞Ɯ æîìƑǆ Ɍ̠Ɨ ɂƬ 

ĶSo far as we can judge from the geologic record, large changes 

seem usually to have arisen rather suddenly, in terms of geologic 

time. Fossil forms intermediate between large subdivisions of 

classification, such as orders and classes, are seldom seen.ķ 

Paul A. Moody, Introduction to Evolution, p. 503.  

 Ā ƑǊǁ ˙˹ǁ Ǐǉ æîìƑǆ Ǐǉ ƑǊ˷Ƴ üˤƾȹ Ǐ˭ǁä Ǎ˭Ɵ ɄƓ ˗˹Ʒ Ɉƾƺ ÞƑƳìä ˤǉ Ɉƾƺ ˣḥǁĀ ǘƬà ìˤƜ

ƕǂ˹˴ ƻǁä xǄ Ǎ˭Ɵ Āä ðƑ˷ƜǗä Ɍ̠ǆ x˰ ƺ˷ ƞ˹˰ Ƭ 

 ìˤƜĀ ƑǊǁ ˙˹ǁ Ǉ˖ǉ ƕ˹ǂ˹˱˭ǁƑƺ 



 

ƕ˹ƾ˹ƾ˰ǁä 



 

 Ǐ˭ǁä ˢ˹˲ƾ˭ǁä æ̠ ˯ƪ ˣḥǁĀ öäˤǆà ƑǊ˭˰ƗĀ ðƑ˷Ɯä ˤǉ Ƒǆ˕˷Ƴ ˤǉ ƑǄ ä˕˹Ɯ ûî˕ǆĀ ˢǊƻǆ þä ˒˯˹ƺ

 ˜ƴˬǁä Þäîä ɄƓ çƑɀ˗ƻƟ ǗĀ ƲƽäĀ ƑǊǁ ˙˹ǁ Ǐǉ îˤ˞Ɨ ƑǊ˷ˠɀĀ ˜ƴˬǁä ƑǊƓ ö˕˱˷ǐ 

ìîƑ˳˭ɀî ǏƜ ÞƑ˶ǂƴǁä ǈǁˤƾȹ ƑǄ ä˖ǉĀ 

Ɵˤǁä ˢ˹˲ƾ˭ǁä ˤǉ ðƑ˷ƜǗä þä äʕ ḨîƑ˳ȹ þä ˒˯ȹ ˣ˹˹Ɯˤǁˤ˹ˬǁä ɄḨ Ƒˬɀ˗ƾƗ þä ˕ƾ˭Ƴä ɄƽǓä ǍǂƳ þƑḨ ˕˹

ɍàî ƕǁƑ˲Ǆ Ʉƽä Āä ˗ˮǀà ˤǉ ǍǂƳǓä çƑ˫ƻǁä .ǏƳˤƮˤǄ Ǐƾ˹ƾƟ ìˤƜĀĀ Ûƕǂ˵ƻǄ ƕǂˮǄä 

 ĶI think nearly all biologists must share, the species is the only 

taxonomic category that has, at least in more favorable examples, a 

completely objective existence. Higher categories are all more or less 

a matter of opinion.ķ 

*G.W. Richards, ĶA Guide to the Practice of Modern Taxonomy,ķ in 

Science, March 13, 1970, p. 1477 [comment made during review of 

MayrĴs authoritative Principles of Systematic Zoology]. 



 

Wayne Frair and Percival Davis, A Case for Creation 

(1983), p. 37.  

 ˗Ƣä ˣƏƑḨ ǗĀ çƑɀîƑƾƺ ǈ˹˶ƨä ˕˯Ḩ Ǐƾ˹ƾƟ ˣƏƑḨ ˕Ɯˤǐ Ǘ Ɉ˞ƾǂǁ ƕˬ˲˷ǁƑȸ ˓ǂƽ Ƒ˶Ḩ ˗ˮǀà ƞ˹Ʈˤ˭ǂǁĀ

 ǈ˹˶ƨä ì˕˰Ǆ öʕ ǆĀ Ɉƽ ˙˷Ɯ ˕Ɯˤǐ ˣḥǁĀ ˢ˹˲ƾƗ Ɉƾƺ ä˖ǉ Ǐ˶˹˳Ǆ ƕˬƗî ǈ˶ƨä ˔ǁƑƙ ǗĀ Ǐǐ˕ƙ ǈ˹˶ƨä

 ʕ ǆà ˣǄ Ɉǂ˭˱Ǆ þƑḨ ˤǁĀ ǈƳˤ˷Ɠ.ƕ˹ǂ˹˱Ɨ ðƑ˷ƜǗä Ʉˬƽ Ƒ˶ƺ .Ɉƾƺ Ɉƽ ˙˷Ɯ ǈǆƑȸ ǈ˹˶ƨä öä 

 

 ˢ˹˲ƾ˭ǁä ơɀîƑƗ 

 ̠˹ ƴˬ˭Ɠ ̠ƬƑ˷ƴǁä ̆˹˹˶Ɨ ɄˮǄ æ̆˶˹Ǆ çƑ˷ƏƑɚḨ ðƑ˷ƜǗä xƳ þʕ ǂ˶ḥ˭ǐ äʕǆƑḨ þĀîäì Ʉˬƽ ÞƑ˶ǂƴǁä Ʉǀ

essence 

 ɍäî þʕƜJohn Ray (Wray) (1627- 1705)  ǈǆƑ˶ȹä þä üƑƽĀ ƞ˹˲˶ǁƑȸ ˣǄˑǐ þƑḨ ɍ˖ǁä

æ̆ ˹˶˶ǁä çƑƳˤ˶˯˶ǂǁ ˁɀ˗ƴƗ Ǎ˞Ƴä ˣǄ üĀä ˤǉ ƑǊƾǁƑƢ ˣƳ ˕Ǌ˳Ɨ Ǐ˭ǁä çƑ˷ƏƑḥǁä ƕƨäî˕Ɠ ìäìïä 

Historia plantarum generalis, in the volume published in 1686, Tome 

I, Libr. I, Chap. XX, page 40 (Quoted in Mayr, Ernst. 1982. The 

growth of biological thought: diversity, evolution, and inheritance.  

Cambridge, Mass.: Belknap Press: 256) 



 ðˤ˹˷˹ǁ üîƑḨ Ǉ˕ƴȸ ǏƗä(1707- 1778)  ɍ˕ɀˤ˲ǁäCarl Linnaeus  ðƑ˷ƜǗä ðîì ƑǄ˕˷Ƴ

ɔǁƑ˱ǁä ƑǊƾǂƢ ƕ˭ƓƑˮǁä ƕǂ˴ƻ˷˶ǁä çƑ˷ƏƑḥǁä Ǉ̟ǉ þƑȸ ɍʕƽ þƑ˶ȹä Ǐǁä ɄƬĀ ʕǉ ̇ ˷˯ǁä ù̠Ƴ ʕǉĀ 

ĶWe reckon as many species as issued in pairs from the hands of the 

Creatorķ  

(quoted in *H.F. Osborne, From the Greeks to Darwin, 1929, p. 187). 

 ˙˷Ɯ ƕ˶ǂḥƺspecies  ǈ˹˷˹ǁ ƕ˞ƨäʕ Ɠ ý˕˱˭˲Ɨ Ǉ̠ Ǆ üĀä Ǐǉ 
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 xḥǁĀ éĀä̆˭ǁä ƕ˹ǆƑɚǄä ǍǂƳ ÞƑ˷Ɠ ðƑ˷ƜǗä s˲ ƽ ̝ Ɵ˹ ƕƽì ̠ˮǀà ƑǊ˷ḥǁĀ Ʉƽä ƑǊǆä sƷî ɍäî þʕƜ ƕ˶ƏƑƽ

ˣǄ Ǎ˭Ɵ ðƑ˷ƜǗä ˣǄ ˗˹ˮḨ ˣ˹Ɠ Ʉ˴ƺ ǈ˶˹˲ƾƗ Ǐƺ üîƑǀ  ˣǄ ˗˹ˮḨ ɄƴƜ ˤǉ ä˖Ǌǂƺ éĀä̆ ˭Ɨ Ǐ˭ǁä

 .þǗä Ǎ˭Ɵ ƑǊ˹ǂƳ Ǐ˷ȿĀ ý˕˱˭˲Ɨ Ǐ˭ǁä Ǐǉ ǈ˭˶ƏƑƽĀ ðƑ˷Ɯä öäˤǆǗä 

 ˣ˹ǂƾ˭˲Ǆ ˢǊƺ ðƑ˷ƜǗä Ɉȿ˗Ɨ ƕƽǘƳ ɍà ˕Ɯˤǐ Ǘ ǈǆä ƞƮĀ ˤǉĀ 

Reveal, James L.; Pringle, James S. (1993). "7. Taxonomic Botany 

and Floristics". Flora of North America. New York and Oxford: Oxford 

University Press. pp. 160ı161 

 Ȯ ƑǊƾǂƢ ðƑ˷ƜǗä þƑȸ Ǉ̠ ƙƉ˭ǁ ˡǁí Ʉƴƺ ǈǆä üˤƾȹ ˣ˹ɀîˤ˞˭ǁä ˣḥǁĀ 

 ǏǂƳ ˢǊǁ ˕ǀà Ǉʕ ƴƮĀ ɍ˖ǁä ˢǂƴǁä ä˖ǉĀ å˗ǁƑȸ ˣ˹˷ǄˑǄ ˢǉ çƑ˷ƏƑḥǁä ˢ˹˲ƾƗ ˢǂƳ Ǐ˲ƨˑǄ ˣ˹˷ƙǗƑƺ

 ˢ˹˶˴˭ǁä Ǐƺ ǈȸƑ˳˭Ḩ çƑƴ˹˶˯Ɨ äˤƴƮĀĀ ðƑ˷ƜƉḨ ɔǁƑ˱ǁä Ʉ˶Ƴ ˣǄ ˢǊǆä ǍǂƳ ˙˹ǁĀ çƑƺǘ˭ƢǗä ˢƷî

 ˣḥǁĀ êʕ ƮˤƓ ˗Ƣä ˣƳ ˙˷Ɯ ɄḨ ùǘ˭ƢäĀ ɔ˹ƽ˕ǁä ˢǊ˶˹˶˴Ɨ äˤ˰ƮĀ ˤǊƺ úǘ˝Ǘä ǍǂƳ û˗˭˳Ǆ ˕Ɯ

 ˕Ḩˑǐ ƞƮäˤǁä ˢǊ˶˹˲ƾƗĀ .îˤ˞˭ǁä ýˤǂƳ ˣǄ ƑǊǆä äˤƳ˕ɀĀ ýˤǂƴǁä Ǉ˖ǉ ǍǂƳ ˣǐ˕˰ǂ˶ǁä äˤ˞˲ȹ æìƑƴǁƑǀ

îˤ˞˭ǁä ƕƳ˕Ɠ ǈ˶ƨä ÞǏƪ ˕Ɯˤǐ ǗĀ éĀä̆ ˭Ɨ ǗĀ ƕǁĀ˘ƴǄ ðƑ˷ƜǗä þä  

 êʕƮʕƓ ƑƴǄ éĀä̆˭Ɨ Ǐ˭ǁä Ǎ˭Ɵ ̠ˮǀà ðƑ˷ƜǗä s˹ ƾ˲Ɨ Ǐǁä Ʉ˹˶ȹ þƑḨ ɍ̟ǁä þĀìîʕƜ ǏƗä ä̟ǉ ̞ƴȿĀ

 ˔ǁƑƙ ˙˷Ɯ ƛ˭˷˹ƺ ǏǆƑƙ ˙˷Ɯ ˣǄ éĀä̆ ˭ǐ ˙˷Ɯ þƑḨ ˤǁ Ƒ˶Ḩ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁ˕Ḩ ˗ˮǀà ɄƸ˭˲Ɨ ǏǉĀ

 .˕ƟäĀ ˙˷˯ǁ öäˤǆä ƕƾ˹ƾ˰ǁä Ǐƺ ˢǊǆä ˢƷî 



 Ā ˙˷˯ǁ öäʕ ǆä ˢǊǆä ˢƷî ˣ˹˷ƙä ǈǂƴƜĀ ˙˷Ɯ ˢ˹˲ƾƗ ƕ˹ǁƑɚƪƑƺ îˤ˞˭ǁä ƕƳ˕˱ǁ ƕƬ˗ƺ Ǐ˞ƴȹ ä˖ǉ ˕Ɵä

 .˕ƟäĀ ˙˷Ɯ ˣǄ öäˤǆä ˢǊǆä ˢƷî û˗˭˳Ǆ ˕Ɯ ˣǄ ðƑ˷ƜǗ üƑˮǄ äˤǄ˕ƾȹ þä äˤƴ˹˞˭˲ȹ ǈǆǗ 

 ƕǂɚ˳Ǆ ˗ˮǀà ɔǂ˱ȹ à˕Ɠ ä˖ǉĀSpecies problem  ˢƷî éĀä̆ ˭Ɨ ðƑ˷ƜǗä ˜ƴȸ þä ƞƮäĀ ǈǆǗ

 ƕƻǂ˭˱Ǆ ðƑ˷Ɯä ˢǉĀ˗ˬ˭ƴȹ ˢǊǆä 

 Ɋƻǁ þƑḨ Ǐ˭ǁä Ǉ̟˹ǄǘƗĀ þĀîäì ýƑȹä xƳ ɂǂ˭˱Ɨ Ǐǉ ƕǂɚ˳ ǁ˶ä Ǉ̟ǉ þä ƕɣƟǘǄ ƲǄSpecies 

problem  (ɍìƑ˰ǁǗä ˗ḥƻǁä ˒ˬ˲ȸ) ðƑ˷ƜǗä ˓Ɨä ˣǐä ˣǄ ƕǂɚ˳Ǆ ƑǊ˭ƽĀ Ǐ˷ƴȹ ˤǉĀ 

Robson, G. C. (1928). The Species Problem: an Introduction to the 

Study of Evolutionary Divergence in Natural Populations. Edinburgh: 

Oliver and Boyd. 

 ùǘƢ ûƑ˷ǉ x˹ɀîʕ˞˭ǁä (xǐ̞˰ǂ˶ǁä) x˹˹ƴ˹ˬ ǁ˞ä ̠ɣ ǆ ƕǊƜĀ ǍǂƳ ÞƑ˷Ɠ ǈǆä ƞƮĀ ǈ˲ƻǆ þĀîäì þä sƷî

 ɔǂ˱ǁä Ʉ˶ƴǁ ƞƮäĀ ˘˹˹˶Ɨ ˕˴ƾȹ ˤǉ ˗˹ˬƴ˭ǁä ä˖ǉ ƕǄƑƳ ˣḥǁĀ ƞƮäĀ ˙˷˯ǂǁ ˁɀ˗ƴƗ ˕Ɯˤǐ ǗĀ 

No one definition has satisfied all naturalists; yet every naturalist 

knows vaguely what he means when he speaks of a species. 

Generally the term includes the unknown element of a distinct act of 

creation 

"Darwin On the Origin of Species 1859 p. 59". Darwin- online.org.uk. 



 ƕǂɚ˳Ǆ ɍ̠ǐ þƑḨ ǈ˲ƻǆ þĀîä̞ƺƞƮäĀ ˤǉ ɔǂ˱ǁä ˒˲Ɵ ˣḥǁĀ îˤ˞˭ǁä ˒˲Ɵ ˙˷˯ǁä ˁɀ˗ƴƗ 

 ǈ˭˰ƗĀ ˕ƟäĀ ˙˷Ɯ þƑ˲ǆǗä Ʉǉ ǈǁáƑ˲Ɨ ǏƺĀ þƑ˲ǆǗä üƑ˲ǆä ˣƳ ǈȸƑ˭Ḩ Ǐƺ ˗ǄǗä ˙ƻǆ î˗Ḩ ˤǉ ɄƓ

üƑƾƺ ðƑ˷Ɯä ýä öäʕ ǆä 

 ˙˷Ɯ ˗˹ˬƴ˭ǁ ˁɀ˗ƴƗ ƞƮˤǐ Ǎ˭Ɵ ƕ˶˹ǂƨ ˙ƨä ǍǂƳ ƕ˞ƾ˷ǁä Ǉ˖ǉ ˗ɀ˗ƾ˭ǁ ǈ˷Ǆ ðĀˑ˹Ǆ ˕ǊƜ ˤǉ

ȹ Ǘ ˁɀ̠ƴ˭ǁäĀ ƕǄƑƴǂǁ üʕƾˬǄ þʕɚɀĀ ɄˮǄ ǈ˷Ǆ ̞ǀƉ˭ǁä xɚ˶ȹ Ǘ Ǐ˭ǁä ̠˴ Ƴ˷ ɍä ǍǂƳ ɍʕ˭˰ȹ þä ˒˯

 .ɔǂ˱ǁä Ʉƴƺ 

it is a hopeless endeavour to decide this point on sound grounds, 

until some definition of the term "species" is generally accepted; and 

the definition must not include an element that cannot possibly be 

ascertained, such as an act of creation 

"Darwin The Descent of Man 1871 p. 24". Darwin- online.org.uk. 

 ǍǂƳ ÞƑ˷Ɠ Ƒǉ̞ǐ̞˰Ɨ Ǐƺ ƕǂɚ˳Ǆ ûƑ˷ǉ þʕɚȹ ɔǁƑ˱ǁ ƑǊƳƑƜîä þĀ̞Ɠ ̇ ˷˯ǁä þä ù̠ƴȹ þƑḨ þĀîä̞ƺ

˹Ʒ ýä (ɔǂ˱ǁä ƞƮˤƗĀ) ƕ˰ƮäĀ ɄƬäʕ ƻȸ ä˕Ɯ æ̆ ˹˶Ǆ ðƑ˷ƜǗä ɄǊƺ .îˤ˞˭ǁä îˤ˞˭ǁä ƞƮˤƗĀ æ̆ ˹˶Ǆ ˗ 

 ˗˹ˬǄˤǁ ƕƨî˕Ǆ ˢ˹˲ƾƗ ˣ˹˭ƨî˕Ǆ çƉ˳ǆ Ƒ˷ǉ ˣǄĀlumpers  ðƑ˷ƜǗä ƞ˹ƮˤƗ Ǐǁä Ʉ˹˶Ɨ Ǐ˭ǁä

 ƕƳˤ˶˯˶ȸ Ƒ˵ȹä ǍƳ˕ƗĀ ƑǊ˷Ǆ ɄḨ ɄƬäʕ ƻȸLinnaean species  ˣ˹˶˲ƾ˶ǁä ǏƳ˕ƗĀ ƕ˹ǆƑƙ ƕƨî˕ǄĀ

SPLITTERS  Ƒ˵ȹä ǍƳ˕ƗĀ ˗ˮǀà ðƑ˷ƜǗä Ʉ˴ƺ Ǐǁä Ʉ˹˶ƗĀJordanian species  



 ˣƳ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁ˕Ḩ ǈ˶ȹ˕ƾ˭ǁ ˗ˮǀǗä ˢ˹˲ƾ˭ǁä ɄƸ˭˲ƗĀ îˤ˞˭ǂǁ ˕˹ǐƉƗ ˗ˮǀǗä ǏǉĀ ƕ˹ǆƑˮǁä ƕƨî˕˶ǁä

 ƕƻǂ˭˱Ǆ ðƑ˷Ɯä Ǐǁä éĀä̆ ˭Ɨ Ǐ˭ǁä ˕Ɵäˤǁä ˙˷˯ǁä öäˤǆä ˢ˲ƾȹ ǈǆä ǏǉĀ ƕ˞˹˲ȸ ƕƳ˕Ƣ ɔɀ˗˝

 sƷî îʕ˞˭ǁä ǏǂƳ Ʉ˹ǁì ǈǆä ä̟ǊƓ äĀ̞Ǌ˳˭˲ȹ sƙ ̝ǁƑƙ ̇ Ɯ˷ ǈǆä äʕƳ̞ǐ ̠Ƣä öʕǆ þʕ˯˭˷ǐ sǊƜĀä̆˭ȿĀ

 ǈǆä ˒Ɨî ǗĀ çǘƏƑƴḨ ìĀ˕Ɯ ɍä äʕ Ǆ˕ƾȹ þä äʕ ƴ˹˞˭˲ȹ Ǘ ˢǉĀ îˤ˞˭ǁä ˙˹ǁĀ öʕ ˷˭ǁä ǏǂƳ Ʉ˹ǁì æìƑƴǁƑḨ

 ˒ƴƪ ǗĀ 

 îƑƾȸä ä˖ǉ ǍǂƳ üƑˮǄĀzebu bulls 

 

 îƑƾȸä ƲǄstrains 



 

 ˤǉĀ ˔ǁƑƙ öʕ ǆ ˤ˯˭ǆäSanta Gertrudis cattle 

 

 þä ƉƜƑƻ˷ƺ îƑƾȸǗä ˙˷Ɯ ˣǄ öäˤǆà ˢǊǆä çƑ˷˹˯ǁä ˣǄĀ çƑƻ˴ǁä ˣǄĀ éĀä̆ ˭ǁä ˣǄ êʕ ƮĀ ˢƷîĀ

 ƕȹƑǊ˷ǁä Ǐƺ ƑǊǆä ˢƷî îˤ˞˭ǁä ǏǂƳ Ʉ˹ǁì ƑǉˤǄ˕˱˭˲ɀĀ ƕƻǂ˭˱Ǆ ðƑ˷Ɯä Ƒǉˤǂƴ˯ȹ þä äĀ˕ɀ˗ǐ ˣ˹˶˲ƾ˶ǁä

 ̇ƻǆĀ .s˹ƾƳ ̇ ǁ˹ ɍà Ɍ̠Ƣà æ̠Ǆ äʕƜĀä̆˭ǐ sƙ äʕǁ̆ƴ˷ǐ xɚ˶ǄĀ äʕƜĀä̆˭ǐ öʕ˷ Ǆ˭ ̞ƟäĀ ̇ Ɯ˷ ǏǉĀ îƑƾȸä



˕Ƴ Ʉ˹ǁì æìƑƴǁƑḨ ʕǊƺ .ɔƓƑƨ ìʕƜĀ ƑǊǁ ̇ ǁ˹ çƑ˷˹Ɯ äʕ˲ˬ ɚ˭ȹ sǁĀ Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁäĀ çƑǄʕƨʕǄĀ̠ḥǁä ì

 .îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁì Ǉʕ ǂƴ˯ɀĀ Ǉˤƺ˗˰ȹ ˣḥǁĀ öʕ ˷˭ǁä ǍǂƳ 

 ˙ȹìƑɚ˹˳Ɨ ˗˹ƺƑ˴Ƴ ˤǉĀ ˗Ƣä üƑˮǄĀChickadees.  öʕ ǆ ƑǊ˷Ǆblack- capped 

Chickadee 

 

Parus atricapillus 

 Ƒ˷˹ǁĀîƑḨĀCarolina Chickadee 

 



Parus carolinus 

 ˒˹Ḩ˗˭ǁä ˙ƻǆ ˢǊǁĀ ƕɀ˗˰ȸ þƑƜĀ˘˭ǐ Ƒ˶ǉĀ ˙˷˯ǁä ˙ƻǆ ˣǄ öʕ ˷Ɨ Ƒ˶ǊǆäĀ Ƒ˶ǊƓƑ˳Ɨ ƞƮäĀ Ƒ˶ǉĀ

 äʕ ǂƸ˭˲ɀĀ ˔ǁƑƙ ˙˷Ɯ äˤ˯˭˷ǐ Ƒ˶ǊƜĀä̆ ˭ȿĀ ˣ˹˲˷Ɯ ˢǊǆä äˤƳ˕ǐ þä äĀ˕ɀ˗ǐ ä˖ǉ ˢƷîĀ Ǐ˷˹˯ǁäĀ Ǐ˰ɀ˗˳˭ǁä

îˤ˞˭ǁä èĀ˕Ɵ ÞƑƳìä Ǐƺ ä˖ǉ 

 ˙ƻǆĀ ǈƳäʕ ǆƉȸ ˕ƟäĀ ˙˷Ɯ ˢǊǆä ˢƷî sǁĀ Ǐƴ˹ˬ  ̋ɄƓ s˹ƾƳ ̇ ǁ˹ sǊǂ˲ǆĀ éĀä̆˭ɀĀ Ǐ˷˹ ǁ˯ä Ɍʕ˭˰˶ǁä

.ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ çƑ˷˹Ɯ ˒˲˭ɚȹ 

 Ʋ˹ȿ̠ǁä ƞ˶ƽ þʕ˶˲ƾȹ ðƑ˹ƾ˶ǁä ̇ƻǆĀspring wheat (Triticum aestivum L)  þƑḨ ˤǁ Ƒ˶Ḩ

 ÞƑ˭˳ǁä ƞ˶ƽ ˣƳ ɂǂ˭˱Ǆ ˙˷Ɯwinter wheat (T hybernum L.)  ƞ˶ƽ ˣ˹˷ƙǗä þä ˢƷî

 Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁä ̇ ƻ˷Ɠ ìˤƜĀ ƑǊǁ ˙˹ǁ çƑ˷˹Ɯ äˤˬ˲˭ɚȹ ǗĀ ˗ƙƑḥ˭ǐ ƞ˶ƽ Ƒ˵ȹà ƛƗƑ˷ǁäĀ ƑƴǄ äĀ˗ƙƑḥ˭ɀĀ

.ɔƓƑƨ 

 ðƑ˷Ɯä ƕ˭ƨ Ƒǉˤ˶˲ƾȹ æî˖ǁä ǏǂƳ ˗ǄǗä ˙ƻǆĀsweet, flint, flour, pod, dent, and 

popcorn  ìˤƜĀ ƑǊǁ ˙˹ǁ çƑ˷˹Ɯ äˤˬ˲˭ɚȹ ǗĀ æîí Ƒ˵ȹà ƛƗƑ˷ǁäĀ ƑƴǄ äĀ˗ƙƑḥ˭ǐ ˕ƟäĀ ˙˷Ɯ ƑǊǆä ˢƷî

.ɔƓƑƨ 

Ǘä ˙ƻǆ äˤǂƴƺĀ ÞƑ˲ƻ˷˱ǁä ƲǄ ˗ǄLadybugs.  ˒ǂƴˮǁäĀVulpes fulva  ì˗Ƹ˶ǁä îˤƻ˴ƴǁä

Song sparrows  ˙ƻ˷ǁ öʕ ǆä ƑǊǆä ˢƷî îˤ˞˭ǁä ǍǂƳ ǈȸ äˤǁ˕˭˲˹ǁ ä˕Ɯ æ̠ ˹ˮḨ ðƑ˷Ɯä Ǐǁä Ǉˤ˶˲ƽĀ

 ˕ƟäĀ ˙˷Ɯ ˢǉĀ ˢ˹ƾƳ ˙˹ǁ ˢǊǂ˲ǆĀ Ƒ˹ƴ˹ˬ˝ éĀä̆ ˭ǐ ɍ˖ǁä ˙˷˯ǁäPassereila melodía  ˙ƻ˷Ɠ

 Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁä 



˗˹ƺƑ˴Ƴ üƑˮǄ Ƒƴˬ˝Ā  þä ǈ˹ƺ ǍƳìä ɍ̟ǁä ̠˹Ǌ˳ǁä þĀîäì14  öʕ ˷Ɨ ˢǊǆä ˢƷî ƕƻǂ˭˱Ǆ ðƑ˷Ɯä ˢǉ öʕ ǆ

 .˕ƟäĀ ˙˷˯ǁ 

 çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ˙ƻǆ ƑǊǁ ƑǊǆƑȸ ðƑ˷ƜǗä ù˗Ƴ ɍ˖ǁä ˘˷ḨĀì ìîƑ˳˭ɀî ýǘḨ ɂǁƑ˱ȹ Ǎ˭Ɵ ä˖ǉĀ

 çä˕˹Ɨˤ˹ǂḨˤ˹˷ǁä ì˕Ƴ ˙ƻǆ ýĀïˤǄĀ˗Ḩ ɄḨ ǍǂƳĀ 

two organisms as conspecific if and only if they have  the same 

number of chromosomes and, for each chromosome, both organisms 

have the same number of nucleotides  

The Blind Watchmaker, p. 118 

 ðƑ˷ƜǗä Ǉ˖Ǌǁ û˗˭˳˶ǁä ˕˯ǁä ƑǊǆä äˤƳ˕˹ƺ ǘ˹ǂƽ ˗ƸƬà ˣḥǁĀ ˙˷˯ǂǁ Ǐǉ ƕɀ˗ƻƟ ˣƳ äʕ ˮ˰ˬɀĀ ɄƓ

ä sƷî îʕ˞˭ǁä ǍǂƳ ɍʕƽ Ʉ˹ǁì ǇĀ̠ˬ ƴ˭ɀĀ ɔǂƢ ǍǂƳ Ʉ˹ǁì ƕƾ˹ƾ˰ǁä Ǐƺ ˤǉĀ ˓ƓƑƙ ˕ƟäĀ ˙˷Ɯ ǈǆ

ƑǊƗƑˬƙĀ ðƑ˷ƜǗä 

 

 èĀ˕Ɵ ÞƑƳìƑȸ ǇˤƳ˕˱ȹ ǘ˹ḥǁ ˓Ǆ˕ƽ ƑǄ ǈ˷ǉí Ǐƺ Ʋ˵ȹ ˢ˹˲ƾ˭ǁä ˢǂƳ ˜ƴˬǁä ðî˕ǐ ƑǄ˕˷Ƴ äˤƜîƑƺ

 ˣǄ îˤ˞˭ǁä ɍ˕ɀˑǄ Ʉ˳ƺ ƑǄ˕˷ƳĀ Ƒ˹˷˹Ɯ ä˕Ɯ ƕ˰ƮäĀ ðƑ˷ƜǗä ˣ˹Ɠ ìĀ˕˰ǁƑƺ .ðƑ˷Ɯǔǁ îˤ˞Ɨ

Ḩ ðƑ˷ƜǗä ɇǘ˭ƢǗä çƑˬƙä ˣǄ ˣǐ˕˰ǂ˶ǁä ƕƳ˕Ƣ Ǐǁä äˑ ˯ǁ ˒Ɨä̠ ˶ǁä Āä ɄƏƑ˴ƻǁä ˣǄ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁ˕

 Ʉ˹ǁì ǈǆƑȸ ä˖ǉ äˤǂƸ˭˲˹ƺ Ɉǂ˭˱ƗĀ éĀä̆ ˭Ɨ ðƑ˷Ɯä ƑǊǆä Ƒ˶ȿĀ ˢ˹˲ƾ˭ǁƑȸ ðƑ˷Ɯä Ǐǉ öäʕ ǆǓä äˤǂƴ˯ȹ þä



 ̞Ɯʕǐ Ǘ ä̟ǉ ƲǄ Ǎ˭ƟĀ ƞ˹˰ ǁ˴ä Ǐ˶ǂƴǁä ̠˹ḥƻ˭ǁä Ɍʕ˭˲ ǁ˶ Ǎƽ̠Ɨ Ǘ ƕƳ̞Ƣ ƑǊǆä sƷî îʕ˞˭ǁä ǏǂƳ

 ƑǊǁ ˙˹ǁ çƑǄˤƨˤǄĀ˗ḨĀ çƑ˷˹Ɯ åƑ˲˭ǀä.ɔƓƑƨ ìˤƜĀ 

 

**** 

ˢ˹˲ƾ˭ǁä ɄǀƑ˳Ǆ ǍǂƳ ƕǂˮǄä  

 ɄƸ˭ƨä Ɉƾƺ ʕǉ þĀîäì ÞƑƜ ƑǄ̞˷Ƴ ˤǉĀ ƞ˹˰Ƭ ä˖ǉĀ û˗˭˳Ǆ ˕Ɯ ˣǄ ˢǊǆä üƑƽĀ ˗˹ƺƑ˴Ƴ ǈȸƑ˳Ɨ

 öʕ ˷Ɨ ˙˷˯ǁä ä˖Ǌǁ ɄƸ˭ƨä Ƒ˵ȹà ǈ˷ḥǁĀ ˣ˹˷ƙǗä Ƒ˶ǁƑ˝ ƕ˹Ʈ˗ƺ ƛ˭˷˭ƨäĀ ðƑ˷ƜǗä ˜ƴȸ ǈȸƑ˳Ɨ

 çƑƻ˴ǁä ˜ƴȸ Ǐƺ ˣ˹ǊƓƑ˳˭Ǆäíâ ˢǉ˕Ɵà  îˤ˞Ɨ˗Ƣǔǁ û˗˭˳Ǆ ˕Ɯ ˣǄ ˣ˹˷ƙǗä Āä  ƛ˭˷˭ƨäĀ˷Ɠ ÞƑ

 ǈ˹ǂƳû˗˭˳Ǆ ˕Ɯ ˣǄ ðƑ˷ƜǗä ɄḨ þä û˗˭˳Ǆ ˕Ɯ ˕Ɯˤǐ Ǘ ˣḥǁ ƕ˹Ʈ˗ƺ Ɉƾƺ ä˖ǉ . ǈ˶ƨä ˣƏƑḨ ǗĀ

ǄƕƻƏƑ˝ ǗĀ ƕˬƴƪ ǗĀ ƕ˹ǆäʕ ˹Ɵ ƕḥǂ˶  Ɉƾƺ ƕˬƗî ǗĀ Ǐǁ˘˷˶ǁä Ɉ˞ƾǁä öʕ ǆ ˣǄḥǁĀ ìˤƜˤǄ Ɉ˞ƾǁä ˙˷Ɯ ˣ

 ˢƨƑȸ ƕǂƏƑƳFelidae  ǗĀ ìʕƜĀ ǈǁ ̇ ǁ˹ ä̟ǉ ɍ̠Ǌǁä Āä ʕǉ ɍ̟ǁä ɍ̠Ǌǁä ƑǊ˶ƨä çƑɀ̠ƻƟ ̞Ɯʕǐ

Ɉ˞ƾǁä ˙˷Ɯ Ǐǁä îˤ˞ƗĀ Ɉǂ˭˱Ǆ ǈǆä ó˗˭ƻǄ  ˕Ɯ ǗĀ Ǐ˶˹˳Ǆ ǈ˶ƨä ƕƻƏƑ˝ ˓˰Ɨ Ɉ˞ƾǂǁ ˕Ɯ ˕Ɯˤǐ ǗĀ

þäʕ˹Ɵ ƕḥǂ˶Ǆ ǗĀ Ǐǐ̞ƙ ƕˬƴƪ ǗĀ ɍîƑƾƺ ƕˬƴƪ ˓ Ɨ˰ ǗĀ Ǐǐ̞ƙ ƕƻƏƑ̋ ǈ˶ƨä ǈǁ û̠˭ Ǆ˳ǐ ǗĀ . ˕Ɯ ˕Ɯˤ

.Ƒɀ˗˹˭ǀƑȿˤƗĀ˗Ɠ ˢƨƑȸ ɍǗʕ Ḩ Ƒ˹˳ɀ˗˹ƪǘǁ 

 ˣƏƑḨ ɍä ˢƨä ä˖ǊǁĀ ǏƏƑ˷ƙ ˤǉ Ǐ˷˹ƗǗbinominals  ä˖ǉĀ öʕ ˷ǁä ƕ˹ǆƑˮǁäĀ ˙˷˯ǁä Ǐǉ ǏǁĀǗä ƕ˶ǂḥǁä

ɍ˕ɀˤ˲ǁä ǈƴƮĀ ɍ˖ǁä ýƑˠ˷ǁä ðˤǁîƑḨ  ðˤǐƑ˷˹ǁCarolus Linnaeus,   Ǐƺ1750  Ƒ˵ȹäĀ ý



 ǏǉĀ Ɍ̠Ƣä ƕ˶ǂḨ ý̞˱ ˭˲Ɨbaramin  ɍä ˣ˹ǄĀ ɔǂƢ ɍä äîƑȸ Ƒ˶ǉĀ ˣ˹˭ɀ˗ˬƳ ˣ˹˭˶ǂḨ ˣǄ ˓Ɨä ǏǉĀ

ä ˙˷Ɯ ˓Ǆ˕˱˭ƨä Ǐ˭ǁ10  ˣɀˤḥƗ Ǐƺ çä̠ Ǆ1  ˙˷Ɯ ɔǂƢ Ǐ˷ƴ˭ƺ 

 ƕ˷ƨ à˕Ɠ ˤǉ ˔ǐ˕˰ǁä ˢ˹˲ƾ˭ǁä ˢǂƳ ƕˠƟǘǄ ƲǄ1735  ǈ˹ƺĀ ýThe Swedish botanist 

Carl Linnaeus  Ā ƕɀîˤ˞Ɨ ˙˹ǁĀ ƕ˹˰˹˲Ǆ ƕ˹ƻǂƢ ǍǂƳ ˕˶˭ƴǄ ˓ǂƽ Ƒ˶Ḩ ƕ˹ǆäˤ˹˰ǁä ƕḥǂ˶˶ǁä ˢ˲ƽ

 þǗä Ǎ˭Ɵ ƑǊ˹ǂƳ ˕˶˭ƴǆ Ǐ˭ǁä çƑ˶˹˲ƾ˭ǁä Ǉ˖ǉĀ ƕ˹ƗƑˬ˷ǁäĀˢ˹˲ƾ˭ƺ ˹˷ǁ üîƑḨ ʕ ǇƑ˶ƨ ɍ˖ǁä ðspecies 

ƑǊǆǓ  ƕƽ˕Ɠ ƕ˶˶˴ǄSpecially designed  ƲƏäî ˢ˶˴Ǆ ɔǁƑƢ ƕ˞ƨäˤƓ ƕƽ˕Ɠ ƕƾǂƢ çƑ˷ƏƑḥǁä þǗ

Ɉƾƺ ðƑ˷Ɯä ǍǂƳ ˕˶˭ƴȹ ǈǆǓ ƲƏäî ˢ˹˲ƾƗ ä˖ǉĀ 

 .îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁ˕Ḩ ǇˤǁˤƟĀ ˣ˹ɀîˤ˞˭ǁä ǈ˹ǂƳ Ǎǁˤ˭ƨä ǈ˷ḥǁĀ 

 ÞƑ˞Ƣà ǈȸ ˤǉ îˤ˞˭ǁä ǍǂƳ Ǐ˷ˬ˶ǁä ǏǁƑ˰ǁä ˢ˹˲ƾ˭ǁä 

 ɄǀƑ˳Ǆ ˣǄ ƑǊƓ ˕Ɯˤǐ ƑǄ Ʉ˰Ɨ Ǘ þǗä Ǎ˭Ɵ ƕǂ˴ƻ˷Ǆ ðƑ˷Ɯä ƑǊǂƴ˯ȸ Ǘä ý˕ƽ Ƒ˶Ḩ ˕Ɯ ˣǄ ˓˲˹ǁĀ

û˗˭˳Ǆ  ɍ̠˳ ȸ s˹ ƾ˲Ɨ ʕǉ Ǉ̠˹ƷĀ çƑ˹ƏƑǄ̠ȿĀ çƑ˹ǐ̞ƙĀ ɂƟäĀï Ǐǁä ǘƬä s˹ ƾ˲˭ǁƑƺ ȸƑ˳˭Ḩ ˙˹ǁĀ ǈ

îˤ˞˭ǀ . ǍǂƳ ƑǊ˶˹˲ƾƗ ˕˶ƴƗ ǘƬä çƑ˹ǐ˕ˮǁƑƺ ǈȸƑ˳˭ǁä ǍǂƳ ˕˶˭ƴȹ ˢ˹˲ƾ˭ǁä ä˖ǉĀƻƬ æ˕Ƴ ɄˮǄ çƑ ƑǊǆä

 Ā ˕ǂƗ çƑƻ˴ǁä ˜ƴȸ ƲǄ ýǗä ˣˬǂƓ îƑƸ˴ǁä öƑƮîä Ɍ̠ƢǓä Ǉ̠ ˹ƷĀ ˡƻǁä Ǐƺ ýƑˠƴǁä ˜ƴȿĀ ˗ƴ˳ǁä ɄˮǄ 

ƺ ˢ˹˲ƾ˭ǁƑ ˔ǐ˕˰ǁä ˣˬǂǁƑȸ ƕȹ˖Ƹ˭ǁäĀ ǏǂƢä˕ǁä ƞ˹ƾǂ˭ǁä çäí æ̠ ˹ˬḥǁä çƑǆäʕ ˹˰ǁä ˣǄ ˗˹ˮḥǁä ˢ˲ƽ Ā çäí

 Ā ˗ƴ˳ǁä çƑ˹ǐ˕ˮǁä ˣǄ ƑǉƑ˶ƨ û˗˭˳Ǆ ˕Ɯ ˣǄ ˢǊǆä æ̠ ḥƻḨ Ǉ˖ǉ ö̠ ˭ƢäĀà˕ˬ˶ǁä  ƕ˹Ʈ˗ƺ ǍǂƳ ÞƑ˷Ɠ

îˤ˞˭ǁä îˤ˞˭ǁä æ̠ ˯ƪĀ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁì ƑǊǆä ǍƳìäĀ 

 ä˖ǉ ˣḥǁ ɍîʕ˞˭ǁä ÞƑƳìǗä  ä˖ǉ ǍǂƳ üƑˮǄ å˗ƮƉƨĀ ɄǀƑ˳Ǆ ˒ˬƨ Ƒ˵ȹà 



 çƑ˹ǐ˕ˮǁä ƕ˞ƾǆ 

 ƑǉîƑƸƬ ƲƮ˗ƗĀ (˜˹ˬƗ ǗĀ) ˕ǂƗ ǏǊƺ ƕḨ˗˭˳Ǆ çƑƻƬ ƑǊƴ˶˯Ɨ ƑǊǆä ðƑƨà ǍǂƳ ˓˶˲ƽ çƑ˹ǐ˕ˮǁä

 ˗ƴƪ ƑǊǁĀ Ǎ˞ƨˤǁä þíǗä ýƑˠƳ ˒˹Ḩ˗ƗĀçƑƻ˴ǁä ˣǄ Ƒǉ̠ ˹ƷĀ ƕ˹˰ɀ˗˳˭ǁä ƏƑǄ˗ˬǁä ˣƳ Ƒǉ̆ ˹˶Ɨ Ǐ˭ǁä çƑ˹

äĀ˘ǁäĀƕ˹ǆäˤ˹˰ǁä ƕḥǂ˶˶ǁä Ǐƺ îˤ˹˞ǁäĀ ɂƟ . 

 ǈȸƑ˳Ɨ ˢ˹˲ƾƗ ä˖ǉ ˢ˹˶˴˭ǁä Ǐƺîˤ˞Ɨ ˢ˹˲ƾƗ ˙˹ǁĀ ǏƟ ˣƏƑḨ ˕Ɯˤǐ Ǘ ǈǆä Ƒ˷ƺ˗Ƴ Ƒ˶ḥƺ  Ā ˓ƽĀ Ǐƺ ˕Ɯ
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 ɄḨ ɄˮǄ ǈǄƑƳ çƑƻƬ Ǐƺ ƑǊƴ˶˯ȹ ǈ˷ḥǁĀ æ̆ ˹˶˶ǁä ðƑ˷ƜǗä ɔǂƢ ˣƳ ˢǂḥ˭ǐ ð˕ƾ˶ǁä åƑ˭ḥǁä Ǐƺ ˕˯ǆĀ

 ˣɀ˘˹˶Ǆ ðƑ˷Ɯä ˢǊ˷ḥǁĀ ˗˹˝ ˤǊƺ ˗˹˞ȹ ƑǄ Ǐƺ ˚˹ƴȹ ƑǄ ɄḨĀ çƑƺƑƟï ˤǉ ǇƑ˹˶ǁä Ǐƺ û˗˰˭ǐ ƑǄ ɄḨĀ

 ˢǊ˷Ǆ ɄḨ ˣḥǁĀ ˗˯ƪĀ ɄƾȿĀ ˒˳Ƴ çƑƗƑˬ˷ǁäĀ ñˤƟĀ ƕ˳Ɵˤ˭˶ǁäĀ ˢƏƑǊƓ Ǎȿ̠ Ɨ Ǐ˭ǁäĀ çƑȸƑȸì ˤǉ ƕɀ˗ˬǁä

Ɯäƕǂƾ˭˲Ǆ ðƑ˷ 

 ˣɀˤḥ˭ǁä ˗ƻƨ1 

1 :11  ǈ˹ƺ Ǉî˘Ɠ ǈ˲˷˯Ḩ ä̠ ˶ƙ Ʉ˶ƴȹ ˗˶ƙ äí ä̠ ˯ƪ Ā äî˘Ɠ î˘ˬǐ ǘƾȸ Ā Ƒˬ˳Ƴ óîǗä ˓ˬ˷˭ǁ Ȯ üƑƽ Ā

 ˡǁ˖Ḩ þƑḨ Ā óîǗä ǍǂƳ 

1 :12  Ɍäî Ā ǈ˲˷˯Ḩ ǈ˹ƺ Ǉî˘Ɠ ä̠ ˶ƙ Ʉ˶ƴȹ ä̠ ˯ƪ Ā ǈ˲˷˯Ḩ äî˘Ɠ î˘ˬǐ ǘƾȸ Ā Ƒˬ˳Ƴ óîǗä ˓Ɯ˗ƢƑƺ

 ˣ˲Ɵ ǈǆä ˡǁí Ȯ 

 

http://st-takla.org/Bibles/BibleSearch/showVerses.php?book=1&chapter=1&vmin=11&vmax=11
http://st-takla.org/Bibles/BibleSearch/showVerses.php?book=1&chapter=1&vmin=12&vmax=12


1 :20  ̞ǂƜ ǈƜĀ ǍǂƳ óîǗä úʕƺ ̠˹  ̋˞̠ ǁ˹ Ā ƕ˹Ɵ ̇ƻǆ çäí çƑƺƑƟï ǇƑ˹˶ǁä ̃ ƻ˭ǁ Ȯ üƑƽ Ā

 ÞƑ˶˲ǁä 

1 :21 Ȯ ɔǂ˱ƺ ǇƑ˹˶ǁä ƑǊƓ ˓ƮƑƺ Ǐ˭ǁä ƕȸƑȸ˕ǁä ƕ˹˰ǁä ˙ƻǆǗä çäĀí ɄḨ Ā ýƑˠƴǁä ˣ˹ǆƑ˷˭ǁä 

 ˣ˲Ɵ ǈǆä ˡǁí Ȯ Ɍäî Ā ǈ˲˷˯Ḩ êƑ˷Ɯ ɍí ˗ƏƑ˝ ɄḨ Ā ƑǊƨƑ˷ƜƑǀ 

1 :22 ǘƏƑƽ Ȯ ƑǊḨîƑȸ Ā óîǗä ǍǂƳ ̠˹ ǁ˞ä ̠ˮɚ˹ǁ Ā îƑ˰ˬǁä Ǐƺ ǇƑ˹˶ǁä ɍǘǄä Ā ɍ̠ˮǀä Ā ɍ̠˶ƙä  

1 :23  Ƒ˲ǄƑƢ ƑǄˤǐ êƑˬƬ þƑḨ Ā ÞƑ˲Ǆ þƑḨ Ā 

1 :24  óîä ñˤƟĀ Ā çƑȸƑȸì Ā ˢƏƑǊƓ ƑǊ˲˷˯Ḩ ƕ˹Ɵ ˙ƻǆä çäĀí óîǗä é̠ ˱˭ǁ Ȯ üƑƽ Ā

 ˡǁ˖Ḩ þƑḨ Ā ƑǊƨƑ˷ƜƑǀ 

1 :25  ƑǊƨƑ˷ƜƑḨ óîǗä çƑȸƑȸì Ʋ˹˶Ɯ Ā ƑǊƨƑ˷ƜƑḨ ˢƏƑǊˬǁä Ā ƑǊƨƑ˷ƜƑḨ óîǗä ñˤƟĀ Ȯ Ʉ˶ƴƺ

 ˣ˲Ɵ ǈǆä ˡǁí Ȯ Ɍäî Ā 

 

ǁ ý˕˱˭˲ȹ ˙˷˯ǁä ˁɀ˗ƴ˭ öäʕ ǆǗä ɄˮǄ ÞƑ˶ƨä ð˕ƾ˶ǁä åƑ˭ḥǁä üƑƽ Ƒ˶Ḩ ǈ˲˷˯Ḩ ˒˯˷ɀĀ éĀä̆ ˭ǐ ɍ˖ǁä

 ƕ˹ƾ˹ƾ˰ǁäthe true species  öäˤǆǗä Ƒ˵ȹäĀ˹Ɯˤǁˤ˹ˬǁäƕ the biological species 

 ðƑ˷Ɯä ˓˰Ɨ ˕Ɯˤǐ ǈǆä ƕˠƟǘǄ ƲǄ ˕Ɵäˤǁä ˙˷˯ǁä ˣǄ ƑƴǄ éĀä̆ ˭Ɨ Ǐ˭ǁä öäʕ ǆǗä ˢǊƓ ìˤ˴ƾ˶ǁäĀ

sub- species  Ǉ˖ǉ ǈ˷Ƴ ˓ǂ˴ƻǆä Ǐ˭ǁä ˗ƢǗä ˙˷˯ǁä ˓˰Ɨ ƲǄ éĀä̆ ˭Ɨ ǗĀ ˗Ƣä Āä ˒ˬ˲ȸ Ʉ˴ƻ˷Ɨ

ǂ˴Ɨ Ƒ˹˷˹Ɯ ˣḥǁĀ ƕƴ˹ˬ˞ǁä ˒ˬ˲ȸ ƕƳˤ˶˯˶ǁäƞ éĀä̆ ˭Ɨ þä  öʕ ˷˭ǁä úƑ˞ǆ Ǐƺ üä̆ ǐ Ǘ ˤǉĀ 

http://st-takla.org/Bibles/BibleSearch/showVerses.php?book=1&chapter=1&vmin=20&vmax=20
http://st-takla.org/Bibles/BibleSearch/showVerses.php?book=1&chapter=1&vmin=21&vmax=21
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http://st-takla.org/Bibles/BibleSearch/showVerses.php?book=1&chapter=1&vmin=23&vmax=23
http://st-takla.org/Bibles/BibleSearch/showVerses.php?book=1&chapter=1&vmin=24&vmax=24
http://st-takla.org/Bibles/BibleSearch/showVerses.php?book=1&chapter=1&vmin=25&vmax=25


 þƑ˲ǆǗä ɄƢ˕˭Ɠ ƕǊǀƑƻǁä ƕȸƑȸí ǘˮ˶ƺ ˣ˹˷ƙä ˣǄ ü˕Ɠ ƕ˰˷Ɯä ƲȿîƉȸ ƛ˭˷ǐ öʕ ǆ ɄƴƜ ǈȿîƑ˯˭ȿĀ Ā Ƒ˶Ḩ ä˖ǉ

 öʕ ˷Ɨ ˤǉ ˣḥǁĀ ˗Ƣä ˙˷Ɯ ˙˹ǁĀ îˤ˞Ɨ ˙˹ǁ ǈǆä Ƒˬɀ˗ƾƗ ÞƑ˶ǂƴǁä ɄḨ ê̠ ƪ 

However, we now know that different phenotypes do not always 

constitute different species (e.g. a four- winged Drosophila born to a 

2- winged mother is not a different species). Species named in this 

manner are called morphospecies 

Michael Ruse (1969). "Definitions of Species in Biology". The British 

Journal for the Philosophy of Science 20 (2): 97ı119. 

 

Lewin, Ralph A. (1981). "Three Species Concepts". Taxon 30 (3): 

609ı613 

 Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁä ̇ƻǆĀ äʕƜĀä̆˭ǐ äʕǁä̆ǐ Ǘ sǊǆǓ 

 ˙˷˯ǁä ˓˰˭ƺSubspecies  Ʋ˹˶˯ǁä ǈȸ ˗ƾȹ ä˖ǉĀ öʕ ˷Ɨ ˤǉ 

ǏƮîǗäĀ ɍ̠˰ ǁˬä ɄˮǄ öäʕǆä ǈ˷Ǆ ɍ̟ǁä ðîʕǁ˷ä ̠ƏƑ̋ ǘˮ˶ƺ.  ǏƮîǗäĀ˗ƸƬà  öʕ ˷ǁä ɈƾƺĀ ǘ˹ǂƽ

 ˗˹˞ȹ þä Ʉ˵ƻȹ ɍ˖ǁä ǏƮîǗäǍǂƳ  ̞ƟäĀ þƑɚǄ Ǐƺ sǉìʕƜʕǁ ̠˰ ǁˬä ƞ˞ƨ úʕƺ ̇ ǁ˹Ā óîǗä

ƑɚǄä þä ˢƷî äˤǁ˘ƴǆäĀ ƑƴǄ äˤƜĀä̆ Ɨ ɍ̠˰ ǁˬä ƲǄ sǊƜĀä̆Ɨ ƕ˹ǆæìˤƜˤǄ.  



 Ǐɚɀ˗ǄǗäĀ ǏȿîĀǗä ɄˮǄ ˓ǁ˘ƴǆä Ƒ˵ȹä ǏǁƑ˶˳ǁä ˒˞ƾǁä Ǐƺ ƕɀ˗˰ˬǁä öäˤǆǗä Ƒ˵ȹäĀ 

 

 öäʕ ǆǗä þä ˕ƜĀ ˣḥǁĀ ƕƻǂ˭˱Ǆ öäˤǆä äʕ ˯˭˷ǐ Ǐ˷˹Ɯ öʕ ˷Ɨ ˢǊƓ þǗĀ äˤƜĀä̆ ˭ǐ ˙˷˯ǁä ˙ƻǆ ˣǄ ˣ˹˷ƙäĀ

 üä̆ ƴǆǗä Ǐǁä Ʉ˹˶Ɨ ƕƻǂ˭˱˶ǁä Ǐ˫˹ˬǁä éĀä̆ ˭ǁƑȸ  

  Ʋ˹˞˭˲ȹ Ʉɀˤ˝ Ǉ̠ ƴƪ ɍ˖ǁäĀ ˗ƴ˳ǂǁ ƕƻǂ˭˱Ǆ üäˤ˝äĀ þäʕ ǁäĀ æ̠ ˹ƸƬĀ æ̠ ˹ˬḨ öäʕ ǆä ƛ˭˷ǐ ˒Əí ˙˷Ɯ ǘˮǄ

 Ā˗˶ȿĀ æìîƑˬǁä ɔ˝Ƒ˷˶ǁä Ǐƺ êƑ˭˶ǁä ˤǉ ǈǆǗ öʕ ˷ǁä ä˖ǉ ˣǄ Ɉƾƺ éĀ˘˭ɀĀ æìîƑˬǁä ɔ˝Ƒ˷˶ǁä Ǐƺ ý˕ƾ˭ǐ þä

 ˡǁí ˜ƺ˗ǐ ɄƓ ˗Ƣä öʕ ǆ ƲǄ éĀä̆ ˭ǐ þä îìƑ˷ǁä ˣǄ ƞˬ˴ɀĀ ƕ˹ƾǆ ǈˬƪ ǈƗƑ˷˹Ɯ ƞˬ˴ȹ ˣǄ˘ǁä ˒ˬ˲ȸ

 .ƕɚ˶ƨ ˣǄ îˤ˞Ɨ ˤǉ ˒Ə˖ǁä þä üˤƾǆ Ǘ ˣḥǁĀ ƕ˫˹ˬǁä ùĀ˗˟ ˒ˬ˲ȿĀ üä̆ ƴǆǗä 



 ˛ǂ˱˭ƗĀ çƑ˷˹Ɯ Ʉ˴ƻƗ ƑǊǆä Ǐ˷ƴ˶ȸ öʕ ˷˭ǁä ìƑȹìïä ˙˹ǁĀ Ʉ˹ǂƾ˭ǁä ˤǉ üä̆ ƴǆǗä Ǐƺ ˢǊ˶ǁä ˗ǄǗä ˣḥǁĀ

 çƑǆäˤ˹˰ǁä ǈǂƴƻƗ ƑǄ ɍä æ˕ǐ˕Ɯ çƑ˷˹Ɯ ˒˲˭ḥƗ ǗĀ ˣǄ˘ǁä îĀ˗˶ȸ ƑǊ˷Ǆ Ǐƺ ɄǀƑ˳Ǆ ˒ˬ˲ȸ üƑ˴ƻǆǗƑȸ

ƕƴ˹ˬ˞ǁä  ˤǉ ˕˶˭ƴƗ Ǐ˭ǁä îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ˕Ʈ ä˖ǉĀ öʕ ˷ǁä ˙ƻǆ ˣǄ éĀä̆ ˭ǁƑȸ öʕ ˷˭ǁä ˣǄ ɄǂƾƗ ƑǊǆäǍǂƳ 

 .ƑǄƑ˶Ɨ ǈ˲ɚƳ è˕˰ȹ ɄƓ è˕˰ȹ Ǘ ƑǄ ˤǉĀ îä̠ ˶˭ƨƑȸ ˗˹Ƹ˭Ǆ éĀä̆ Ɨ ˣǄ æ˕ǐ˕Ɯ çƑƻƬ åƑ˲˭ǀƑȸ ˗˹˹Ƹ˭ǁä

äíâ  ˒˲ḥƗ ǘƺ ˗ǄǗä ä˖ǉ Ǐƺ ˢǉ˕Ʈ ɂʽƗ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ åƑ˰Ƭä ƑǊ˹ǂƳ ˕˶˭ƴȹ Ǐ˭ǁä ƑǊ˲ƻǆ ƕƴ˹ˬ˞ǁä

öäˤǆǗä  .ˣǄ˘ǁä îĀ˗˶ȸ çƑƻ˴ǁä ˜ƴȸ Ǉ˕ƾƻƗ ɄƓ æ˕ǐ˕Ɯ çƑƻƬ 

 ˒ˬ˲ȸ çƑ˷˹Ɯ Ʉ˞ƴƗ ɔɀ˗˝ ˣƳ Āä çƑ˷˹Ɯ ˕ƾƺ ɔɀ˗˝ ˣƳ îˤ˞˭Ɨ ǗĀ îˤǉ˕˭Ɨ çƑ˷ƏƑḥǁä ɄƴƻǁƑȿĀ

 ƕ˹˱˲ǆ ÞƑ˞Ƣä 

 ɄƓǍ˭Ɵ  ä˖ǊƓ ˗ƽä îˤ˞˭ǁä ÞƑ˶ǂƳ ˜ƴȸ 

 üƑƽ ïƑȸ ˔˹˷˹Ḩ îˤ˭Ḩì ǘˮ˶ƺ 

Ɠ ì˕˯˭ǁä ǍǂƳ æî˕ƾǁä ƑǊǁ öäˤǆǓä ˜ƴȸ þä ýƑ˶˭ǉǘǁ ˗˹ˮ˶ǁä ˣǄ Ǘ ä˕Ɯ ˣ˹ȿîƑƾ˭˶ǁä Ǎ˭Ɵ öäʕ ǆä Ƒ˶˷˹

 ˜ƴȸ ˣǄ ˕ƾƺ ÞǏƪ ˤǉ ì˕˯˭ǁä îˤ˞˭ǁä îƑ˲Ǆ üǘƢ Ǐƺ þä ú˕˴ǆ þǗ Ƒǆìˤƾȹ ä˖ǉ ....ä˖ǊƓ ýˤƾƗ

 Ɍ̠Ƣä öäʕǆà xǄ ˓ˬ˲ǀ˭ä æî̞ƽ ̇ ǁ˹Ā öäʕǆǓä 



 

 ÞƑ˷ƙä öäˤǆǗä ˜ƴȸ þäƑǊǁä̆ ƴǆä òäˤƢ ˒˲˭ḥƗ þä ˣǄ ü˕Ɠ òäˤƢ ˕ƾƻƗ  Ǘ ƑǊǆä ƕƜî˕ǁ Ʉ˴ƗĀ

îˤǉ˕Ɨ ɄƓ îˤ˞Ɨ ˙˹ǁ ä˖ǉĀ öäˤǆǓä ƕ˹ƾȸ ƲǄ éĀä̆ ˭Ɨ þä Ʋ˹˞˭˲Ɨ .  

 æ̠ˬ˹Ḩ Ɍ̠Ƣà ƕƾ˞˷Ǆ ǏƺĀ s˯ ǁ˰ä æ̠˹ƸƬ ç̠˶˭ƨä ƑǄ ˒ˬ˲ǁĀ ˓ǁ̆ƴǆä ƕƾ˞˷Ǆ Ǐƺ ʕǁ åǘḥǁä Ǐƺ ǘˮ˶ƺ

 öäˤǆà ˢǊǆä ˢƷî Ƒȹ˕˲Ɯ ƑƴǄ äˤǂƨƑ˷˭ǐ äĀî˕ƾȹ Ǘ ˢǊǆä Ǎǁä öʕ ˷˭ǁä ˕ƾƺĀ îˤǉ˕˭ǁä ˣǄ äʕ ǂ˴ȹ ˕ƽ ˢ˯˰ǁä

˷˯ǁ îˤǉ˕Ɨ ä˖Ǌƺ ƕ˹˷˹˯ǁä çǗìƑˬ˭˶ǁä öʕ ˷Ɨ Ǐƺ æîƑ˲Ƣ ˒ˬ˲ǁäĀ ˕ƟäĀ ˙ÞǏƪ ɍǓ åƑ˲˭ǀä ˕Ɯˤǐ ǗĀ  

 ˢǊǆä ˡ˰˵˶ǁäĀäʕ ƾǂ˝à ǍǂƳ  Ǉˤ˶˲ƺ îˤ˞Ɨ Ƒ˵ȹä îˤǉ˕˭ǁä ˣǄ öʕ ˷ǁä ä˖ǉ 

Reductive evolution 

 îˤ˞Ɨ ɍäǏǁíƑ˱Ɨ îˤ˞Ɨ ǈǆä Ǐ˷ƴ˶ȸ .äˤƨǘǁ  þʕɚȹ ɂ˹ḨĀ îʕ Ɨ˞ þʕɚȹ ɂ˹ḥƺäʕ ƨǘǁÝ  



 ǏǊƺ îˤ˞Ɨ ƑǊǆä ˣˠɀĀ ðƑ˷ƜǗä ˓˰Ɨ ˣǄ ƕǂˮǄƉȸ ˕Ɵà ö˕˱˷ǐ Ǘ þä ˤƜîä Ƒ˵ȹƉƺ ƑƾȸƑƨ ˓Ɵ˗ƪ Ƒ˶Ḩ

 äïƑ˯Ǆ ǈ˹ǂƳ ɔǂ˞ȹ ƑǄ ʕǉ öʕ˷ ǁ˭ä þä îʕ˞˭ǁäĀ öʕ˷ ǁ˭ä xƓ˹ ú̠ƻǁä ɂǂǄ Ǐƺmicroevolution  ˤǉĀ

 Ƒ˹˷˹Ɯ Āä Ƒȹ˕˲Ɯ éĀä̆ ˭Ɨ Ǐ˭ǁä ˕Ɵäˤǁä ˙˷˯ǁä Ǐƺ öäˤǆǗä çƑƻ˴ǁä Ǐƺ ǈȸƑ˳˭ƗĀ˷Ɨ ˢƷî Ǎ˭Ɵ ä˖ǉĀ ƑǊƳˤ

 îˤ˞˭ǁä ˣƳ ɂǂ˭˱ȹmacroevolution  ɂǂ˭˱Ǆ ˗Ƣä ˙˷Ɯ Ǐǁä îˤ˞Ɨ ˙˷Ɯ þä ÞƑƳìä ˤǉĀ

ƑǄƑ˶Ɨ îʕ˞˭ǁƑȸ ç̞ƜĀ ɔƓƑƨ ìʕƜĀ ƑǊǁ ̇ ǁ˹ ƕ˹˷ Ɯ˹ çƑǄʕǂƴǄ ɍʕ˭˰ɀĀ ǈƴǄ éĀä̆˭ǐ Ǘ 

 

  ǏḨï ɔǁƑƢ ìˤƜˤǁ Ǘä ˗˹˳ȹ Ǘ ä˖ǉ ɄḨ ðƑ˷ƜǗä Ǉ˖ǉ ˢ˶˴ǄǏƏäʕ ˳Ƴ îˤ˞Ɨ ˙˹ǁĀ  Ǘ îˤ˞˭ǁä þǗ

 .çƑƻ˴ǁä Ǉ˖ǉ ƑǊƓ ƑǊǁ ìä˕Ɯä ìˤƜĀ ý˕ƳĀ ðƑ˷ƜǗä ˘˹˹˶Ɨ ˗˲ƻȹ þä Ʋ˹˞˭˲ȹ 

 .ƕ˶˶˴Ǆ ƕǂƾ˭˲Ǆ æ̆ ˹˶Ǆ ƑǊ˲˷˯Ḩ ˤǉ ƑǊǁ ˢ˹˲ƾƗ Ʉ˵ƺà ðƑ˷ƜǓƑƺ 

******* 

 

ðƑ˷ƜǗä ɄƬäˤƺ 

 ƕ˰ƮäĀ ɄƬäˤƻȸ ƑǊ˵ƴȸ ˣƳ ƕǁĀ˘ƴǄ ðƑ˷ƜǗä 



 

 ƑǊǆà ˕ǐƑ˰Ǆ ˤǉ ˣ˶ǁ ƞƮˤƗ ˣǄ ǏƗƉƗ ˢǁɄƬà  û˗˭˳ǄǈǆǓ  ˒˯ȹ Ƒ˷Ḩ îˤ˞˭ǁƑȸ ˓Ɨà ðƑ˷ƜǗä ˓ǆƑḨ ˤǁ

 ˘˹˹˶Ɨ ì˕˯ǆ Ǘ þäðƑ˷Ɯǔǁ  ìĀ˕Ɵ Āä ˘˹˹˶Ɨ ìˤƜĀ ì˕ƳĀ ƕ˹˰ǁä çƑ˷ƏƑḥǁä ɄḨ ˣ˹Ɠ ä˕Ɯ Ɉ˹˲ȸ éî˕Ɨ ɄƓ

 ƕǂƬƑƺ 

 ˤǁ Ʉ˹˱˭ƺ˳Ǆ ˕Ɯ ˣǄ îˤ˞˭ǁƑȸ ˓Ɨà çƑ˷ƏƑḥǁä ɄḨ çä̠ ƻ˝ ˒˲˭ḥƗ ǈǁƑ˲ǆä þä ɔɀ˗˝ ˣƳ ä˕Ɯ Ɉ˹˲ȸ û˗˭

˗˶˭˲ɀĀ éî˕˭ǁä ˒ƴ˳˭ɀĀ ƑǊ˵ƴȸ ˒˱˭˷Ɨ ƕ˹Əäʕ ˳Ƴ  Ƒ˷ḥƺ ˒ƴ˳ƗĀ åƑ˱˭ǆäĀ çä̠ ƻ˝ üƑ˹Ɯà ÞäîĀ üƑ˹Ɯà

 ɄƬäʕƺ þĀ̞Ɠ ä̞Ɯ ƕƜî̞˭Ǆ ƕ˹Ɵ çƑ˷ƏƑḨ ̞˯ǆ þä ˒ ȹ˯ 



 

 .ǘƬà îˤ˞˭ǁä ˕Ʈ ðƑ˷Ɯǔǁ ɄƬäʕ ƺĀ ˘˹˹˶Ɨ ìˤƜĀ ˣḥǁĀ 

 ƕǁʕ˴ ƻǄ ǏǉĀ æ̆˶˹Ǆ ̠˹Ʒ çƑ˷ƏƑḨ ǗĀ ƕ˞ ƨ˹Ā ɄƟä̠Ǆ þĀ̞Ɠ æ̆˶˹ǄĀ ƕǁĀ̆ƴǄ ðƑ˷ƜǗä ƑƴǄ éĀä̆ ˭Ɨ ǗĀ

 Ƒȹ˕˲Ɯ Ǘ ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁäĀ ƕ˹ƴ˹ˬ˞ǁä Ǐƺ ǈǁ ˙˷Ɯ ɄḨ ɄƓ .çƑḨ˗˭˳Ǆ ƑǊ˷˹Ɠ ˕Ɯˤǐ ǗĀ Ƒ˹˷˹Ɯ ǗĀ

 üĀ˘ƴǄ Ǐ˷˹Ɯ Ʋ˶˯Ǆgene pool ˙˷˯ǂǁ ƕ˹˷˹˯ǁä ƕ˹Ƴˤ˷ǁƑȸ Ǎ˶˲ȹ ƑǄ ˤǉĀ the genotype of 

a species îˤ˞˭ǁä ÞƑ˶ǂƳ ǈȸ ù˗˭Ƴä ä˖ǉĀ éî˕˭ǁä ˕Ɯˤǐ ǘƺ ǇƑ˞˱˭ǐ ˙˷Ɯ Ʋ˹˞˭˲ȹ ǗĀ  

 îˤ˞˭ǁä ƕƳˤƨˤǄ üˤƾ˭ƺ 

éî˕˭ǁä ǏǆĀîä˕ǁä æ˕ƏƑƻǁä ˢȹ˕Ƴ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ǉ˕ƴȸ Ǐ˭ǁäĀ ƕ˹ǂƢä˕ǁä ìˤ˹ƾǁä ˒ˬ˲ȸ ˕˰Ǆ þƑḨ 

ĶDarwinĴs gradualism was bounded by internal constraints, beyond 

which selection was useless.ķ 

R. Milner, Encyclopedia of Evolution (1990), p. 46. 



 ǈƮ˗˭ƺä ɍ˖ǁä éî˕˭ǁä þä Ǎ˷ƴ˶ȸ ðƑ˷ƜǗä Ʉḥǁ îʕ˞˭ǐ û̠˭˳˶ǁä ̞˯ǁä Ʉƴ˯ȹ ɔǂ˞Ǆ ̇ ǁ˹ ʕǉ þĀîäì

 ìˤƾȹ Ǘ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƑǉìĀ˕Ɵ éîƑƢ ìˤ˹ƾǁä Ǉ˖ǉĀ îˤ˞˭ǁä Ʋ˷˶Ɨ ƕ˹ǂƢäì ìˤ˹ƽ ǈǁ ˙˷Ɯ ɄḨ ˣḥǁĀ

îˤ˞˭ǁä ˙˹ǁ ˣḥǁĀ öʕ ˷˭ǁä Ǐ˷ƴȹ ä˖ǉ .îˤ˞˭ǂǁ 

 ƕ˰ƮäĀ ɄƬäʕ ƺ ìĀ˕Ɵ ìˤƜĀ åîƑ˯˭Ɠ ˗˹ˮḥǁä ƞƮĀ ˕ƽĀ ˕Ɵäʕ ǁä ˙˷˯ǁä çƑƻ˴ǁ ˢ˯˰ǂǁ Þäʕ ƨ Āää þʕǂǁ

 ˣǄ Ƒǉ̠ ˹Ʒ Āä çƑƻ˴ǁäƕƺƑƮǕƑˬƺ  ˣ˲ǆƑǉˤƜ ƛǆĀìˤǁ üĀƑƟ Ƒ˵ȹà ƕǊǀƑƻǁä ƕȸƑȸí ˣƳ ǈ˭Ɵ˗ƪ ƑǄ Ǐǁä

Ludwig Johannsen  ˗˹ˬḨ ƲǄ ǈƜĀ˘ɀĀ ˢ˯˰ǁä ˗˹ˬḨ îƑ˹˭Ƣä ˣƳ çƑ˷ƏƑḥǁä ˜ƴȸ îˤ˞ȹ þä

 ˗˹ƸƬ öʕ ǆĀ ˗˹ˬḨ öʕ ǆ ƛ˭ǆä ǈǆä ˢƷîĀ ˗ƸƬä ƛ˭˷˹ǁ ƑƴǄ ˗˹Ƹ˴ǁä éĀ˘ɀĀ ˗ˬǀä ˢ˯Ɵ ƛ˭˷˹ǁ Ɉƾƺ ˢ˯˰ǁä

ˢǁĀ ƺ ä˖ǉ ˣǄ ˗ƸƬä Āä ä˖ǉ ˣǄ ˗ˬǀä ƛ˭˷ǐ þä Ʋ˞˭˲ȹ ˕Ɵ ûƑ˷ǉ þà ˢǊǄ ÞǏƪ ç˕ǀä ƕȿ˗˯˭ǁƑ˘˹˶Ǆ 

 ˙˷Ɯ Ǐƺ ƕƻƬ Ʉḥǁƺ ǇƑ˞˱˭ǐ þä Ʋ˹˞˭˲ȹ Ǘ˶ ˢ˯˰ǁä ˗ˬḨ Ǐƺ ɄƬƑƻǁä Ɉ˱ǁä Ǎ˞˱˭ǐ þä üĀƑ˰ȹ Ƒ˶Ǌ

 þä ˕ǀä ä˖ǉĀ Ʋ˹˞˭˲ȹ Ǘ çƑƻƬƑǉƑ˞˱˭Ɨ Ʋ˹˞˭˲Ɨ Ǘ ƕǁĀ˘ƴǄ ìĀ˕Ɵ ǈǁ ˙˷˯ǁä çƑƻ˴ǁä Ǐƺ Ǎ˭Ɵ  ˤǊƺ

ä Ʋ˹˞˭˲ȹ ˣǁɄ˹ƻǁä ˢ˯Ɵ Ǐƺ ˗ɀ˘˷Ƣ ƛ˭˷ǐ þ îƉƻǁä Āä ˕ƨǓä ˢ˯Ɵ Ǐƺ ˒ǂḨ Āä. 

ƕ˹ǂ˱ǁä æ˕˹ƟĀ ǍǂƳ Ǎ˭Ɵ ɄƓ ˗˹ˬḥǁä ðƑ˷ƜǗä ǍǂƳ Ɉƾƺ ɔˬ˞˷ǐ Ǘ ˗ǄǗä ä˖ǉ  

 ƛ˷˷˹Ɯ ç˗ȿîƑǉHerbert Spencer Jennings  ˤǉ ɍ̠Ɯà  ǈȿîƑ˯ƗǍǂƳ ˮ˹ǄäîƑˬǁä ˢ˹

Paramecium çƑ˹ƴƏǘ˞ǁä ˣǄ 



 

  .ƑǊ˶˯Ɵ ˕ɀ˘ǐ þä Ʋ˹˞˭˲ȹ Ǘ îƑ˹˭ƢǗƑȸ å˗Ɯ Ƒ˶ǊǄ þä ˕ƜĀĀ 

 ü˗˹Ɠ ˕ǆˤ˶ɀî ˤǉĀ ˗Ƣä Ƒ˵ȹàĀRaymond Pearl  ɍ˖ǁä ɍ̠Ɯà  ǈȿîƑ˯ƗǍǂƳ  ü˕ƴǄ Ǐƺ éƑƜ˕ǁä

 Ƒ˵ȹàĀ ˜˹ˬǁä éƑ˭ǆä˕ǀà  ƑǉƑ˞˱˭ǐ þä Ʋ˹˞˭˲ȹ Ǘ ìĀ˕Ɵ ûƑ˷ǉ ǈǆä îˤ˞˭ǁä ƕƳˤƨˤǄ Ǐƺ ˗Ḩí ä˖ǉĀ 

R. Milner, Encyclopedia of Evolution (1990), p. 376.  

 .Ƒǉ˕˷Ƴ ɂʽȹ ìĀ˕Ɵ ǈǁ öʕ ˷˭ǁä ƑǊ˷Ǆ ɄḨĀ ƕƻǂ˭˱˶ǁä çƑƻ˴ǁä ǍǂƳ åîƑ˯˭ǁä ˣǄ ˗˹ˮḥǁä Ƒǉ̠ ˹ƷĀ ˕Ʈ ä˖ǉ

 êƑ˭Ǆ îʕ˞˭ǁä þʕɚȹ Ǐḥǁ ìĀ̞Ɵ ̞Ɯʕǐ Ǘ ɍà ̠ƢǓ ̇ Ɯ˷ xǄ îʕ˞˭ǁä ̠˶ ˭˲ȹ îä̠˭˶ƨƑȸ ɍ̟ǁä îʕ˞˭ǁä

ḥǁä ˕˯ǆ Ƒ˷Ḩ ɄƓ ƕ˰ƮäĀ ɄƬäˤƺ ìĀ˕Ɵ ìˤƜĀ ý˕Ƴ Ʋƽˤ˭ǆ Ƒ˷ḨĀ æ̠ ˶˭˲˶ǁä çä̠ ˹Ƹ˭ǁƑȸ ƑǊˬǂƷä Ƒ˹ǁƑƟ çƑ˷ƏƑ

æ̆ ˹˶Ǆ ˗˹Ʒ 



 ̠ḨîƑȸ ɍ̠˹Ɯ îʕḨ˭ìĀ ̇ɀîʕǄ ɍ̠˷ǉ îʕḨ˭ì xǄ ɄḨ üʕƾ˹ƺ 

 çƑǆäʕ ˹˰ǁäĀ çƑƗƑˬ˷ǁä ɂ˹˷˴Ɨ ǍǂƳ ˣɀîìƑƽ ˣ˰ǆ äíƑ˶ǁöäʕ ǆǓ ðƑ˷ƜäĀ  ƕƴƏäî æîˤ˴ȸ Ýúǘ˝Ǘä ǍǂƳ

 ÞƑ˹ƟǗä ˢ˹˲ƾƗ Ǐƺ ä˕Ɯ ˣ˹˰ƜƑǆ äʕ ǆƑḨ ˣ˹˹Ɯˤǁˤ˹ˬǁä þä ˕ǁˤƜ ˣƻ˹˭ƨä ˒˭Ḩ Ǐƴ˹ˬ˞ǁä ơɀîƑ˭ǁä Ǐƺ ˗ɀ˗˰Ɨ

Ǎǁä ƕǂ˴ƻ˷ǄĀ æ̆ ˹˶Ǆ ðƑ˷Ɯä 

 Ǘ ̠˹Ƹ˭ǁä þä ǏƳ̞Ɨ Ǐ˭ǁä îʕ˞˭ǁä ƕɀ̠ɣ Ɠ˷ î̠ˬǐ æ̆˶˹Ǆ ðƑ˷Ɯä ìʕƜĀ þʕɚȹ ɂ˹Ḩ ̞ǁʕƜ üʕƾȹ xḥǁĀ

 Ýƕƴ˹ˬ˞ǁä Ǐƺ ƕ˹ƨƑƨà æ˕ƳƑƾḨ ˁʼˤ˭ǐ 

 ɍîʕ Ɨ˞ sǁƑƳ ǈǆʕǀüÞƑ˲˭ǐ  Ʋƨˤ˭ǁƑȸ ˓˯˭ǆ Ǐǉ æƑ˹˰ǁä ɄḨ ˓ǆƑḨ ˤǁ ÝǘƬà ðƑ˷Ɯä ûƑ˷ǉ äíƑ˶ǁ

 ʕ ˭˰˶ȸ ƕȹä˕Ɠ ˣǄ çä̠ ƻ˞ǁä åƑ˱˭ǆƑȸ Ǐ˯ɀî˕˭ǁä Ǐ˷˹Ɯ ɍÛ˗˹ƸƬ  ˣǄ éî˕˭Ɨ Ɉƾƺ ƑƾƟ ǏƸˬ˷ǐ çƑ˷ƏƑḥǁä

 .ƕ˰ƮäĀ ìĀ̞Ɵ ɍà þĀ̞Ɠ ̠ƢǗä Ǎǁä ̞ƟäĀ 

ĶWhy should we be able to classify plants and animals into types or 

species at all? In a fascinating editorial feature in Natural History, 

Stephen Gould writes that biologists have been quite successful in 

dividing up the living world into distinct and discrete species. .  

ĳBut,Ĵ says Gould, ĳhow could the existence of distinct species be 

justified by a theory [evolution] that proclaimed ceaseless change as 

the most fundamental fact of nature?Ĵ For an evolutionist, why should 

there be species at all? If all life- forms have been produced by 



gradual expansion through selected mutations from a small beginning 

gene pool, organisms really should just grade into one another 

without distinct boundaries.ķ 

Henry Morris and Gary Parker, What is Creation Science? (1987), pp. 

121- 122. 

 

 ù˗˭ƴɀĀ˕Ɵà  îˤ˞˭ǁä ˕Ʈ ä˖ǉ æ̆ ˹˶Ǆ ðƑ˷Ɯä ìˤƜĀ þä îˤ˞˭ǁä ÞƑ˶ǂƳ 

 îˤǂ˹Ɨ ǏƜ üˤƾ˹ƺ 

 ɇˤ˞Ƣ ûƑ˷ǉ äíƑ˶ǁ æì˕ƴ˭Ǆ çƑǉƑ˯Ɨä Ǐƺ ǈˬ˹Ḩ˗Ɨ îä̠ ˶˭ƨƑȸ ˗˹Ƹȹ þä Ʋ˹˞˭˲ȹ çƑ˷ƏƑḥǁä ˣǄ ɈƢ ˤǁ

 ˙˹ǁ ˢǁƑƴǁä äíƑ˶ǁ ÝǘƬà ˙˷Ɯ ƑǊ˷Ƴ üƑƾ˹ǁ ƕ˹ƺƑḨ ƕƾɀ˗˞ȸ æ̆ ˹˶ǄĀ ƕ˹ƺƑḨ ƕƾɀ˗˞ȸ ƕ˭ƓƑƙÞǏǂǄ üƑɚƪǓƑȸ 

ÝǇîˤ˴Ɨ ˣɚ˶ȹ öʕ ǆ ɄḨ ˣǄ ƕ˞˹ƨˤǁä 

ĶIf a line of organisms can steadily modify its structure in various 

directions, why are there any lines stable enough and distinct enough 

to be called species at all? Why is the world not full of intermediate 

forms of every conceivable kind?ķ 

G.R. Taylor, Great Evolution Mystery, (1983), p. 141.  



ǈǆä ˢƷî ˤǉ  þä ˒˯ȹ Ƒ˷Ḩ îˤ˞˭ǁƑȸ ˓Ɨà ðƑ˷ƜǗä ˓ǆƑḨ ˤǁ ˓ǂƽ Ƒ˶Ḩ ˗˹˞Ƣ ˗Ǆä ê̠ ˞ȹ ˣ˹ɀîˤ˞˭ǁä ˣǄ

 ìĀ˕Ɵ Āä ˘˹˹˶Ɨ ìˤƜĀ ì˕ƳĀ ƕ˹˰ǁä çƑ˷ƏƑḥǁä ɄḨ ˣ˹Ɠ ä˕Ɯ Ɉ˹˲ȸ éî˕Ɨ ɄƓ ðƑ˷Ɯǔǁ ˘˹˹˶Ɨ ì˕˯ǆ Ǘ

 ƕǂƬƑƺ 

 çä̠ ƻ˝ ˒˲˭ḥƗ ǈǁƑ˲ǆä þä ɔɀ˗˝ ˣƳ ä˕Ɯ Ɉ˹˲ȸ û˗˭˲Ǆ ˕Ɯ ˣǄ îˤ˞˭ǁƑȸ ˓Ɨà çƑ˷ƏƑḥǁä ɄḨ ˤǁ Ʉ˹˱˭ƺ

 ƕ˹Əäʕ ˳Ƴ ǇƑ˯Ɨä ɄḨ Ǐƺ åƑ˱˭ǆäĀ çä̠ ƻ˝ üƑ˹Ɯà ÞäîĀ üƑ˹Ɯà ˗˶˭˲ɀĀ éî˕˭ǁä ˒ƴ˳˭ɀĀ ƑǊ˵ƴȸ ˒˱˭˷Ɨ

 ɄƬäʕƺĀ ̆˹˹˶Ɨ ìʕƜĀ xḥǁĀ ɄƬäʕƺ þĀ̞Ɠ ä̞Ɯ ƕƜî̞˭Ǆ ƕ˹Ɵ çƑ˷ƏƑḨ ̞˯ǆ þä ˒ ȹ˯ Ƒ˷ḥƺ ˒ƴ˳ƗĀ

˕Ʈ ðƑ˷Ɯǔǁ  .ǘƬà îˤ˞˭ǁä 

 

 Ƒ˵ȹàĀ üˤƾȹ 

 Āä ƕ˷ƨ ˣ˹ƙǘƙ ˗Ƣä Ǐƺ˗ˮǀà  Ǐƺ x˹˷˲ǁä ̠Ǆ ǍǂƳ .Ʉ˰Ɨ Ǘ Ɍ̠ˬḨ ƕǂɚ˳ Ḩ˶ ç̠Ǌ˟ ðƑ˷ƜǗä ̆˹ Ɨ˶

 ƕǂɚ˳˶ǁä Ǉ˖ǉ Ʉ˰ǁ ƕǁĀƑ˰Ǆ ˤǁ ˣ˰ǆäíâ  àʕ ƨà Ǐƺ ÞǏƪ ɍà þƑḨÛǗƑƟ  ɄƢäì ˕˹ƾƴ˭ǁä ç˗Ǌ˟à èƑ˰ȸǓä

 .˕˹ƾƴ˭ǁä 

˹˹Ɯˤǁˤ˹Ɠ x˗ˮǀà  ƑǄ̞˷Ƴ ̇ ɀʕǁ ˓ǆƑƨ þʕ˞˷ƪäĀ ƕƴǄƑƜ xǄ þʕƨîƑḨ þʕ Ǆ˭Ƒǉ îʕ˲˹ƺĀ̠Ɠ ƲǄ þʕƾƻ˭ǐ

 üƑƽ Ǐƺ Ʉ˰Ɨ Ǘ ɍ̠ˬḨ ƕǂɚ˳Ǆ ʕǉ ðƑ˷ƜǗä ̆˹ Ɨ˶ þä˹Ɯˤǁˤ˹ˬǁäƑ  .ƕɀîˤ˞˭ǁä  

ĶIn the last thirty years or so speciation has emerged as the major 

unsolved problem . . [Over the years, in trying to solve this problem] 



we are if anything worse off, research having only revealed 

complexity within complexity  

ĶMore biologists would agree with Professor Hampton Carson of 

Washington University, St. Louis, when he says that speciation is ĳa 

major unsolved problem of evolutionary biology.Ĵ ķ 

Gordon R. Taylor, Great Evolution Mystery pp. 140- 141. 

 

 Ƒ˷ǉ ˢ˭ǐ ƑǄ þä ƕˠƟǘǄ ƲǄ åîƑ˯Ɨ ˣǄ Ā îˤ˞˭ǁä Ƒ˞Ƣ ƞƮˤǐ ɍ˖ǁäĀ ˙˷˯ǁä ìĀ˕˰ǁ üˤƬˤǁä ˤǉĀ ˤǉ

Ƒ˶Ǆ  öʕ ˷˭ǂǁ ˕ƾƺ ˤǉ ƕ˹ƾ˷Ɨ ˜ƴˬǁä ǈ˷ˠȹ˙˷˯ǁä sǊƓ úʕǂ˱˶ǁä öʕ˷ ǁ˭ä Ǐƺ ÞƑ˷ƸǁäĀ  

 ü˘ƴǁä ˒ˬ˲ȸ Ǉ̠ ˹ˮḨ üäʕ Ɵä Ǐƺ ˣḥǁĀ çǗǘ˲ǁä ˣ˲˰ȹ þä Ǐǁä Ǐƴ˲ȹ þƑ˲ǆǗä þä ˒ɀ˗Ƹǁä ÞǏ˳ǁä

 çƑ˷˹Ɯ ˤ˰˶ȸ Ǎ˶˲ȹ ƑǄ ä˖ǉĀ àˤƨä ˤǉ Ƒ˶ȸ ǏǊ˭˷ǐ ä˖ǉ ˒ˬ˲ȸ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ ˕ƾƺĀ Ǐ˷˹˯ǁägene 

depletion  

 ǗĀ ƕƴ˹ˬ˞ǂǁ ƞǂ˴Ɨ Ǘ ƑǊ˷ḥǁĀ Ƒ˹ǁ˘˷Ǆ ǈǂ˵ƻǄ ˓ǆƑḨ þä Ǉ˖ǉ ƕˮǐ˕˰ǁä ˗˹Ƹ˴ǁä åǘḥǁä ǘˮ˶ƺ ǗĀ ƕȹƑ˶˰ǂǁ

æ̠ ˹ˮḨ ƕ˹ƾǂƢ åˤ˹Ƴ ƑǊƓ ˗ǊˠɀĀ .åǘḥǂǁ ƕ˹ƨƑƨä ɂƏƑ˟Ā ɍä 



 

 úƑˬ˲ǁä ˣ˹˴Ɵ ɄˮǄ ä˕Ɯ ˗˹ˮḨ ǈ˹ǂƳ ù˗˴ȹ ƑǄ Ǎ˭Ɵ Ƒ˵ȹäĀ 

 ˣ˹˴˰ǁä Ǉ˖ǉ ƕƳ̠ ƨ ü˕ƴǄ óƑƻ˱ǆä ˤǉ ƕ˯˹˭˷ǁä 



 

 þƑḨ ä˖ǉ Ȯ ǈƾǂƢ ɍ˖ǁä öʕ ˷˭ǂǁ ƑǉˤḨ˗Ɨ ˤǁ ɄƓ ÞǏƪ äʕ ǂƴƻȹ ˢǁĀ çäîǗĀ˕ǁä ˣ˹ǐǘǄ äˤƺ˗Ƭ ˢǊǆä ƕˬɀ˗ƸǁäĀ

 .Ʉ˵ƺà 

 Ɍʕ˭˰˶ǁä Ʉǂƾȹ ʕǉ îʕ˞˭ǁä þä Ǎ˷ƴȹ ä̟Ǌƺ Ƒǉîʕ˞˭ǁ öäʕǆà ü̆Ƴ ǍǂƳ Ʉ˶ƴȹ ʕǉ îʕ˞˭ǁä þƑḨ ʕǂƺ

 .ƕƾ˹ƾ˰ǁä Ǐƺ îˤ˞ȹ ǗĀ ˕˹ˬɀĀ Ʉ˭ƾɀĀ ɂʷ˵ɀĀ Ǐ˷˹˯ǁä 

J.J. Duyvene de Wit, A New Critique of the Transformist Principle in 

Evolutionary Biology pp. 56, 57  



 ˢƨä ˓˰Ɨ ðî˕ǐ üä̆ ƴǆǗä Ƒ˵ȹàĀpopulation genetics  ˙˷˯ǂǁ öäˤǆǓä ˣǀƑǄà ðî˕Ɨ Ǐǉ Ǐ˭ǁä

 çƑ˷˹˯ǁä ùǘ˭Ƣä äˤƨî˕ɀĀisolation geographic  Ʉ˹ǁì ǈǆä ÞƑƳìƑȸ ƑǊǄä˕˱˭ƨä ˜ƴˬǁä üĀƑ˰ɀĀ

ǉ ˣḥǁĀ îˤ˞˭ǁä ǏǂƳ Ʉ˳ƺ Ƒ˵ȹà ä˖ 

 ˔˹ˬǀƑǄĀ ˁȹƑƨ ˣǄ ɄḨ üˤƾ˹ƺ 

 äˤƺ˗˭Ƴä üƑ˶˯ǁä ä˖ǉ Ǐƺ Ʉ˶ƴǂǁ ˣǐ˕Əä̠ ǁä˗ˮǀà  ǘ˹ǂƽ ˢǉƑ˲Ɨ Ǐ˷˹˯ǁä üä̆ ƴǆǗä þà ˜˵Ǆ ǍǂƳ Ʉƽä Āä

 ˒˹˫ḥǁä ̨ ƾ˷ǁä ä̟ǊƓ þʕƺ̠˭ƴȹ Ǐ˷˹ ǁ˯ä üä̆ƴǆǗä sǂƳ æìƑƽ þƑḨ ʕǁ .ä̞ƜïƑ˯ǆǖǁ  ƕɚ˰Ʈ Ǎ˭Ɵ ɄƓ

 ˢ˹˲ƾ˭ǁäĀ ˒Ɨ˗ǂǁ ɔƏǗĀ ƑǄƑ˶Ɨ ˒ƨƑ˷˶ǁä ˣǄ ǈǆƑƺ ä˖ǉ ˣƳ ƕǄˤ˭ɚǄˢǉ˖ƢƉ˹ǁ þä Ā˕ˬǐ ä˖Ǌǁ .ˢǊƗƑ˶ǂɚȸ 

Ǐ˷˹˯ǁä üä̆ ƴǆǗä ˢǂƳ ˢǂƴȹ þä éƑ˭˰ȹ Ǘ ˡǁí Ʋˬ˭ǐ ˣǄ 

ĶThe leading workers in this field have confessed, more or less 

reluctantly, that population genetics contributes very little to 

evolutionary theory . . If the leading authorities on population 

genetics confess to this dismal lack of achievement and even chuckle 

about it, it is altogether fitting and proper for the rank and file to  take 

them at their word. Therefore it seems to follow that there is no need 

to teach population genetics.ķ 

*E. Saiff and *N. Macbeth, ĶPopulation Genetics and Evolutionary 

Theoryķ in Tuatara 26 pp. 71- 72. 



 ˜ƴȸ çƑ˷˹Ɯ Ǐƺ ˗˹ƸƗ Ƒ˵ȹà ˤǉĀ Ǐ˷˹˯ǁä ùä̠ ˰ǆǗä Ǎ˶˲ȹ ƑǄ ǍǂƳ ɔˬ˞˷ǐ ˗ǄǗä ˙ƻǆ Ƒ˵ȹàĀ

 ̇ƻǆ ̠˶˭˲ȹ xḥǁĀ çƑ˷˹Ɯ ̞ƾƻȸ þʕɚȹ ̠˹Ƹ˭ǁä ä̟ǉĀ ƕ˹ǂḥǁä ƕƳʕ˶ ˯˶ǁä xƳ Ʉ˴ ƻ˷Ɨ ƑǄ̞˷Ƴ öäʕǆǓä

 ˙˷˯ǁä 

˙ȹìĀî ˡǆä̠ ƺ üˤƾ˹ƺ 

 ˙˷Ɯ ˗˹ƸƗ ǍǂƳ ƕǁìä ɍà ý˕ƾȹ Ǘ Ǐ˷˹˯ǁä ùä̠ ˰ǆǗä˗ƢǓƑǊǆä ç˕ƜĀ çä̠ ˹Ƹ˭ǁä ɄḨ .  ˙˷˯ǁä úƑ˞ǆ Ǐƺ

ˢǉ̠ ˬƴƗ ˢǁ ä˕ƓäĀ 

genetic drift provides no evidence of change from one species to 

another. All the drift has been found to be within species and never 

across them. 

Frank Rhodes (Evolution, p. 75)  

 ˣ˹ǐǘǄ æ˕Ƴ ˕Ɯˤǐ öäˤǆǗä 



 

 ƕɀ˗ǉï çƑƗƑˬǆ ˢǉ̠ ˮǀä çƑƗƑˬǆ ˔ǂƙĀ çä̠ ˳Ɵ ˢǉ̠ ˮǀä çƑǆäˤ˹Ɵ öäˤǆà ˣ˹ˮǂƙ ˕ǐ˕Ɯ ì˕Ƴ æ̠ ˭ƺ ɄḨ ùƑ˵ɀĀ

 ˙˷˯ǁä ǏǉĀ éĀä̆ ˭Ɨ ƕ˰ƮäĀ ƕƳˤ˶˯Ǆ Ǐƺ öäʕ ǆà æ˕Ƴ ɄḨ Ʋ˶˯Ɨ þä Ʋ˹˞˭˲ƗĀöäˤǆǓƑƺ  ˣḥǁĀ æ̠ ˹ˮḨ

 ˙˷Ɯ ˤǉ ˣḥǁĀ ƕ˶˱Ʈ öäˤǆä ǈ˷Ǆ þƑ˷˞ǁä ˗ƏƑ˝ ǘˮ˶ƺ ƕ˰ƮäĀ ƑǉìĀ˕ƟĀ ˗˹ˮɚȸ ˡǁí ˣǄ Ʉƽä ðƑ˷ƜǗä

äˤƜĀä̆ ˭ǐ ˢǊǂḨĀ ˕ƟäĀ .ƑƴǄ  Ǘ ˣḥǁĀ ˙˷˯ǁä ˢƨƑȸ ǈ˹˶ƨä Ɉǂ˭˱˶ǁäĀ ǈƳˤǆ ˢƨƑȸ ǈ˹˶ƨä ˣ˹ƴ˶ǁä öʕ ˷ǁä

ǁä .ìˤƜĀ ǈǁ ˙˹ǁ ä˖ǉ Ǉ̠ ˹ƷĀ ƕˬƗ˗ǄĀ ƕǂ˹˴ƺ ɄˮǄ ˙˷˯ǁä Ʉˬƽ ˘˹˶Ǆ ˗˹Ʒ ˤǉ ƑǄ ˕Ɯˤǐ äĀ˕ƴƗ åǘḥ

éĀä̆ ˭ǐ ˕ƟäĀ ˙˷Ɯ ˢǉ ˣḥǁĀ öʕ ǆ ˣ˹˭˲ǁä.  ˢƨƑȸ ǈ˹˶ƨä Ɉǂ˭˱˶ǁäĀ ǈƳˤǆ ˢƨƑȸ ǈ˹˶ƨä ˣ˹ƴ˶ǁä öʕ ˷ǁä

  .ìˤƜĀ ǈǁ ˙˹ǁ ä˖ǉ Ǉ̠ ˹ƷĀ ƕˬƗ˗ǄĀ ƕǂ˹˴ƺ ɄˮǄ ˙˷˯ǁä Ʉˬƽ ˘˹˶Ǆ ˗˹Ʒ ˤǉ ƑǄ ˕Ɯˤǐ Ǘ ˣḥǁĀ ˙˷˯ǁä

.ä˖ɚǉĀ ɈƾǁäĀ ˒ǂḥǁä ˣ˹Ɠ ƕ˞ǂ˭˱Ǆ ǈƗƑƻƬ ˣƏƑḨ ˕Ɯˤǐ ǘƺ 



ðƑ˹ƾ˶ƺ ƲǄ Ʉɚ˳ǁä ǈȸƑ˳Ɨ ˭ǁä xǄ å̠ ƾ˭ȹ Ƒ˶ȸ ðƑ˷ƜǗä ýʕǊƻ˶ǁ ä̞Ɯ ýƑǊǁä ʕǉ Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁäĀ ɄƨƑ˷

 Ƒ˹˲˷Ɯ ǗĀ Ƒȹ˕˲Ɯ Ǘ ˗Ƣä ˙˷Ɯ ƲǄ ɄƨƑ˷˭ǐ Ǘ ǘˮǄ þƑ˲ǆǕƑƺ .ǏƓƑ˭ḥǁä ˗ḥƻǁä 

ĶThere is no evidence of the origin of a hybrid between man and any 

other mammal.ķ 

Edward Colin, Elements of Genetics, pp. 222- 223. 

 .Ǉ̠ ˹Ʒ ǗĀ îˤ˞Ɨ ˣǄ ˙˹ǁ Ʉƾ˭˲Ǆ ˙˷Ɯ ǈǆä ˕Ḩˑǐ ä˖ǉĀ 

 åǗä çƑƻƬ ˣƳ ɂǂ˭˱Ɨ ǈƗƑƻƬ Ƒ˶Əäì ˒˯˷ǐ ƑǄ˕˷Ƴ þƑ˲ǆǕƑƺ Ǐƴ˹ˬ˝ ÞǏƪ öʕ ˷˭ǁä þà ƕˠƟǘǄ ƲǄ

 ɔƓƑ˞˭ǁä ƕ˹ǁƑ˶˭Ɵä ǘǐä ˤɚ˲˹˲ǆä̠ ƺ ˒˲˰ƺ çƑ˷˹˯ǁä Ǐƺ öʕ ˷˭ǁä ˒ˬ˲ȸ ǈƗˤƢä ˣƳ ɂǂ˭˱ƗĀ ǘ˹ǂƽ ýǗäĀ

 Ǎ˷ƴ˶ȸ þƑ˲ǆǗä ˙ƻǆ ɄḨ Ǐƺ üĀǓä ɔƓƑ˞ȹ Ǉ˕ƴȸ ˣƓä ˒˯˷ǐ ˢƙ ˣƓä ˒˯˷ǐÞǏƪ  ˤǉ 

 þäʕ ˹ƟĀ æ˕ƟäĀ ƕ˵ɀˤƓ ˣǄ ƛƗƑǆ ˕ƟäĀ çˤ˯ɀï ˣǄ ˢǊǆǗ ɄƙƑ˶˭˶ǁä ýàˤ˭ǁä ä˖ǉ Ǐƺ Ǐ˴˰ǆ Ǘ Ʋˬ˞ǁƑȸ)

 Ƒˬɀ̠ƾƗ Ǐǉ ƕ˹ƮîǓä æ̠ḥǁä çäîí ì̞Ƴ þà ƑƾȸƑƨ ç̠Ḩí Ƒ˶Ḩ þǗ ̠˹ Ḩˬ sƽî ä̟ǉĀ (̞ƟäĀ ɍʕ Ǆ˷. 

˭Ƣä Ǎ˶˲ȹ ǈǂḨ ä˖ǉ Ǘ ˣḥǁĀ ˣǐ˕ǁäˤǁä ÞƑ˷Ɠà Ǐƺ ùǘǏ˶ƨà .úǘ˝Ǘä ǍǂƳ îˤ˞Ɨ ä˖ǉ ˹˳ȹ Ɉƾƺ ä˖ǉ ˗

 ɍïƑƽʕƽ Āä Ǐƾɀ̠ƺä ǈǆƑȸ Ǉ̆˶˹Ɨ þä Ʋ˹˞ ˭˲Ɨ ̃ ƴˬǁä ǈȸ ̞Ɯʕǐ þƑ˲ǆǕƑƺ .s˱Ʈ öʕ˷Ɨ ìʕƜĀ ɄƴƻǁƑȸ Ǎǁä

 Ǘ xḥǁĀ þƑ˲ǆä Ɉƾƺ ʕǊƺ x˹ ǂ˞˱˭Ǆ ̃ ƴˬǁä ̞ƜʕɀĀ ǘˮǄ ɍïƑƽʕƽ ǈƳʕǆ ǈǆä ǈ˹ǂƳ üʕƾ˭ƺ ǏǁʕƸ˷Ǆ Āä

ǂ˭˱Ǆ ˤǉ ƑǄ ˕Ɯˤǐä ˣƏƑḨĀ þƑ˲ǆǗä ˣ˹Ɠ ƑǄ Ɉ .Ƒ˹ǂƴǁä æì˗ƾǁä ƕˬƗ˗Ǆ ǈ˹˶˲˭ƺ ˗Ƣ 



 ɄƬäˤƻǁä ìĀ˕˰ǁä Ɉƾƺ ˙˹ǁĀ çƑƻ˴ǁä Ǐƺ ˣǄ öʕ ǆ å˗˭ƾȹ Ƒ˶ǂḨ Ƒ˵ȹà ɄƓ ƑǊ˹˞˱Ɨ ˣɚ˶ȹ Ǘ ƕ˰ƮäĀ

 Ǐƺ xƏƑḥǁä þʕɚɀĀ îʕǉ̞Ɨ ƕ˯˹˭˷ǁä Ƒ˶Əäì üä̆ƴǆǗƑȸ ìĀ̞˰ ǁäɄ˵ƺà  ùä̠ ˭Ƴä ä˖ǉ .öʕ ˷˭ǁƑȸ ƕƴ˹ˬ˞ǂǁ ǇîˤƬ

 ÞƑ˶ǂƳ ˣǄÞƑ˹ƟǗä ˢǊ˲ƻǆà  

 ˚˹Ɯ ˣɀĀì üˤƾ˹ƺ 

 çǗƑ˰ǁä ɄḨ Ǐƺ ǈǆä æʕ ƾȸ ƞ˹Ʈˤ˭ǁä ˣǄ ˕ƓǗÞƑƾ˭ǆǗä  ˕Ƴäˤƽ ûƑ˷ǉ ǈǆä ä˖ǉĀ ƕ˹Ɵǘ˴ǁä ɄǂƾƗ ǏǂƨƑ˷˭ǁä

 çƑǆäˤ˹˰ǁäĀ çƑƗƑˬ˷ǁä .˓ƻƴƮ ÞƑƾˬǁä ǍǂƳ æî˕ƾǁä ˣǄƕ˲ǆƉ˭˲˶ǁä  öäʕ ǆǓä ˙ƺƑ˷Ɨ þä Ʋ˹˞˭˲Ɨ Ǘ

 ýƑƴ˞ǁäĀ ˣ˹˹ƴ˹ˬ˞ǁä ˢǉáä˕Ƴä ˣǄ ƕ˹ǁƑƢ ƕ˫˹Ɠ Ǐƺ ˢǊ˹ǂƳ ɊƺƑ˰ȹ þǗ Ɉƾƺ äʕ ˯˷ǐ ˢǉ .ƕɀ˗ˬǁä ƕ˹ǂƬǗä

ƕȹƑ˷ƴȸ sɣ Ɨ˷ Ɍ̠ƢǓä ùĀ̠ɣ ǁäĀ ̠˹ ǀˮ 

ĶIt must be strongly emphasized, also, that in all cases these 

specialized breeds possess reduced viability; that is, their basic 

ability to survive has been weakened. Domesticated plants and 

animals do not compete well with the original, or wild type . . They 

survive only because they are maintained in an environment which is 

free from their natural enemies, food supplies are abundant, and 

other conditions are carefully regulated.ķ 

Duane Gish, Evolution: Challenge of the Fossil Record p. 34. 

 .˙˷˯ǂǁ ùƑƴƮäĀ æîƑ˲Ƣ ɄƓ îˤ˞Ɨ ˙˹ǁ ˤǉ çƑƻ˴ǁä ƕ˹ƾ˷ƗĀ üä̆ ƴǆǗä þä ƞƮˤǐ ǈǆä ɍà 



 ˗˹ǆˤḥǁƑƺ ˗ǄǗä ˙ƻǆ üˤƾɀĀ 

 ˤǉ çƑƗƑˬ˷ǁäĀ ƕ˲ǆƉ˭˲˶ǁä Ƒ˷ƗƑǆäʕ ˹ƟɄ˵ƺà  êʕ ƮĀ Ʉɚȸ îƑ˹˭ƢǗƑȸ ˢƗ ɍ˖ǁä ý˕ƾ˭ǁä .à˕ˬ˶ǁä ä˖Ǌǁ ƞ˹ƮˤƗ

 ùĀ˗ˠǁä Ǐƺ æƑ˹˰ǂǁ ƕ˹Ɵǘ˴ǂǁ ˛ƽƑ˷˭Ɠ ǈˬƟƑƬÛƕ˹ƴ˹ˬ˞ǁä  çƑǆäˤ˹˰ǁä þà æ˕˹Ɵˤǁä ƕƾ˹ƾ˰ǁäĀ

ý˕ƾ˭ǁä ä˖ǉ ýƑ˶Ɨƌȸ ˓˰˶ƨ Ǐ˭ǁä Ǐǉ ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁä ˓˰Ɨ ˚˹ƴƗ Ǘ çƑƗƑˬ˷ǁäĀ ƕ˲ǆƉ˭˲˶ǁä 

ĶOur domesticated animals and plants are perhaps the best 

demonstration of the effects of this principle. The improvements that 

have been made by selection in these have clearly been accompanied 

by a reduction of fitness for life under natural conditions, and o nly 

the fact that domesticated animals and plants do not live under 

natural conditions has allowed these improvements to be made.ķ 

O.S. Falconer, introduction to Quantitative Genetics p. 186. 

 

 Ʉǂƽä Ɉƾƺ ˤǉ Ǐ˷˹˯ǁä ü˘ƴǁä ðîƑǄä ƑǄ˕˷Ƴ öʕ ˷Ɨä ˓ ǁ˲Ā Ǐ˷˹˯ǁä ɍʕ˭˰˶ǁä .ˣƏƑḥǁä îˤ˝ǏǆǓ  ɄƴƜä

 ɄƬäˤƻǁä ˣǄ å˗˭ƾȹ ˣƏƑḥǁäǁä çƑƻ˴ðƑ˷ƜǓ  ü˘ƴǁƑȸǈǂƴƜƉƺ  ɄḨ Ǐƺ Ƒ˶ƏäìĀ ƕ˫˹ˬǂǁ ƕǄĀƑƾǄ Ʉƽä

 öäʕ ǆà ƛ˭˷ǐ çǗƑ˰ǁäɂʷƮà  ˢƴ˞Ḩ ì˕˰Ǆ ÞǏƪ ý˕˱Ɨ ˗ǉƑˠǁä Ǐƺ ˓ǆƑḨ ˤǁ Ǎ˭Ɵ ƕ˫˹ˬǂǁ ƕ˶ƏǘǄ ˗˹ƷĀ

Ʉ˵ƺà  ˗ˮǀà éƑ˭ǆä Āà Ƒ˹˹˫Ɠ xḥǁĀ ̠˹ƸƬ ɂ˹ǁä þäʕ˹Ɵ þʕɚȹ ĀäɂʷƮà  ˕Ʈ ä˖Ǌƺ ˗˹ˮḥǁä ˗˲Ƣ ǈǆǓ

 .ýˤƳ̆ ˶ǁä îˤ˞˭ǁä 



ýʕḥ˭ǐäĀ þʕƜ üʕƾȹ 

 þǗä Ǎ˭Ɵ ˣḥǁĀ .Ǉ̠ ˹ƷĀ Ûˣ˹˯Ǌ˭ǁäĀ çǗǘ˲ǂǁ öʕ ˷˭ǁä ˣǄ ƕ˹˷Ʒ çƑ˹ǆƑɚǄƌȸ ˤǉĀ ó˗ƾ˷ǐ ǏǂƬǓä öʕ ˷ǁä

 Ûìä̠ ƺǔǁ ƕ˹ǂƢä˕ǁä çƑ˷˹˯ǁä ɂʷ˵ȸ ˘˹˶˭ǐ Ƒ˶Əäì ˗˹˹Ƹ˭ǁä ä˖ǉ öʕ ˷ǁä ˙ƻǆ ˣ˹˲˰Ɨ Āä ˕ǐ˕Ɯ öʕ ˷ǁ ǈǄ˕ƾƗ

 Ʉ˶Ƴ ƲǄ ǍƪƑ˶˭ǐ ä˖ǉĀ çä̠ƻ̋ sǀä̠ƗĀ çƑ˷˹Ɯ ÞƑ˰Ǆä üǘƢ xǄ ƕɀîä̠˰ǁä ƕ˹ɚ˹ǄƑ˷ǐ̞ǂǁ ǏǆƑˮǁä þʕǆƑƾǁä

 ƕǄîƑ˴ǁä ƕȹìĀ˕˰ǁä ɇˤ˞Ƣ úƑ˞ǆ Ǐƺ Ƒ˶Əäì ˤǉ ƕ˹˰ǁä çƑ˷ƏƑḥǂǁ è˕˰ȹ ɍ˖ǁä ˗˹Ƹ˭ǁä ä˖ǉ .æîƑƮ 

ĶThe original species came into existence with rich potential for 

genetic variation into races, breeds, hybrids, etc. But so far from 

developing into new kinds, or even improving existing kinds, such 

variations are always characterized by intrinsic genetic weakness of 

individuals, in accordance with the outworking of the second law of 

thermodynamics through gene depletion and the accumulation of 

harmful mutations. Thus, the changes that occur in living things 

through the passage of time are always within strict boundary lines.ķ 

John C. Whitcomb, the Early Earth p. 94. 

 

 ˤǉĀ ˣ˹ɀîˤ˞˭ǁä ˗ḥƺ ˒˲Ɵ ˗˹Ƹ˭ǁä Ǐƺ ˗Ƣà ˗Ǆàþà  ˗˹ƸƗ è˕˰˹ǁ ä˕Ɯ Ʉɀˤ˝ ˣǄï ý˘ǂ˭˲ȹ îˤ˞˭ǁä

 ˗˹ƸƗ ɄḨĀ ˢǀä̠ ˭ǐ ˔ǁƑƙ ˢƙ Ǉ̠ ˭ƺ ˕ƴȸ ˗Ƣä ˗˹ƸƗ è˕˰ȹ ˢƙ Ʉɀˤ˝ ˣǄï Ǐƺ æ˕Ɵäˤǁä æ̠ ˶ǁä Ǐƺ Ɉ˹˲ȸ



 ƲǄ ̞ǐ̞Ɯ ̇ Ɯ˷ îʕǊɣǁ ǏƻḥƗ çä̠˹Ƹ˭ǁä xǄ ƕƳʕ˶ Ǆ˯ Ʋ˶˯˭ǐ ƕȹƑǊ˷ǁä Ǐƺ Ǎ˭Ɵ Ʉɀʕ̋ xǄï ú̠Ƹ˭˲ ȹ

 æ̠ ˹ˮḥǁä ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǂǁ ˗ˮǀà çƑɀ˗ƻƟ ˕˯ǆ þä ˒˯ȹ äʕ Ƴ˕ǐ ƑǄ ˒˲Ɵ ˓ƽˤǁä üƑ˝ Ƒ˶ǂḨ þä ƕˠƟǘǄ

 ˗˹ƢǓäĀ üĀǓä çƑɀ˗ƻƟ ùƑƴƮä ùǗä ìˤƜĀ ǈǁ ˙˹ǁ ä˖ǉĀ  

ǏǂǆƑ˭ƨ ˣƻ˹˭ƨ üˤƾ˹ƺ 

ƽä ˣ˹ɀîˤ˞˭ǁä ðƉ˹ǁä ˒ˬ˲ȸ îƑƙà ɍà û˗˭Ɨ ˢǁ ƑǊǆä Ǎ˭Ɵ ˕ǐ˕ƪ ÞɈˬƓ ˓˶Ɨ çä̠ ˹Ƹ˭ǁä" :ƕȸƑƜâ äˤƟ̠ ˭

 "ƑǊƏäîĀı  Ʉɀʕ˰ ǁ˭ä þʕɚȹ Ƒ˶ǂḨ þǗ Ýä̟ǉ þʕɚȹ ɂ˹Ḩ˗ˮǀà  þʕɚ˹ƨ ÞɈȸ˗ˮǀà  ˒˯ȹ ƕ˹ǁƑƾ˭ǆǗä ɄƟä̠ ˶ǁä

 çƑɀ̠ƻ˰ǁä Ʉ˯ƨ Ǐƺ þʕḥƗ þäǇ̠ ˬ˭˱˭ǁ ƕǄìƑƾǁä üƑ˹Ɯǔǁ 

In desperation, evolutionists have come up with an answer: ĶThe 

transitions were made so slowly that they left no remains behind.ķĲ 

How can that be? The more slowly the transitions, the larger would be 

the number of transitional forms that would be in the fossil strata for 

posterity to examine  

Steven M. Stanley, ĶMacroevolution and the Fossil Recordķ in 

Evolution, Vol. 36, No. 3, 1982, p. 460).  

ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǂǁ çƑɀ˗ƻƟ ˕˯ǆ Ǘ ˣḥǁĀ ˙˷˯ǂǁ çƑɀ˗ƻ˰ǁä ùǗä ˕˯˷ƺ ìˤƜĀ ǈǁ ˙˹ǁ ä˖ǉ Ƒƴˬ˝Ā 

 æ̠ ˶ǁä Ǐƺ ä˕Ɯ ˗˹ƸƬ ˗˹˹ƸƗ þƑḨ äíƑƺäíâ  ˙˷Ɯ ˣǄ ˗˹ƸƗ˗ƢǓ  ƕ˞ ƨ˹Ā ɄƟä̠Ǆ ûƑ˷ǉ þʕɚȹ þä ˒ ȹ˯

 ɄƟä̠Ǆ ƑǊǆä äʕƳ̞ǐ Ǐ˭ǁä ɄƟä̠˶ǁä Ƒ˵ȹà .ìʕƜĀ ǈǁ ̇ ǁ˹ ä̟ǉĀ ðƑ˷ƜǗä x˹Ɠ úĀ̠ƻǁä ɍĀƑ˲Ɨ ƕ˶˱ Ʈ



 çä̆ ƻƽ Ʉˮ˶Ɨ Ǐǉ ˣḥǁĀ Ʉ˹˴ƻ˭ǁƑȸ ˡǁí ðî˕˷ƨĀ æîĀ˘Ǆ ƑǊǆä ˢƷî þƑ˲ǆǗä Āä þƑ˴˰ǁä îˤ˞˭ǁ ƕ˞˹ƨĀ

ƨĀ ɄƟä̠ Ǆ ˓˲˹ǁĀ öäˤǆà Āä ðƑ˷Ɯä ƑǊǆä ˒ƨƑ˷ƗĀ ƕ˞˹ƨĀ ɄƟä̠ Ǆ ˓˲˹ǁĀ.ƕ˞˹  

 

 îˤ˞˭ǂǁ Ǐƻɚȹ ˓ƽĀ ˕Ɯˤǐ Ǘ ǈǆä ˓ƽˤǁä öʕ ƮˤǄ Ǐƺ ƕƾ˹ƾ˰ǁä ɄƓ åˤǂ˞˶ǁä ˗˹ƸƗ ˢḨ Ʉ˹˱˭ƺ ˣƏƑḥǁä ˣǄ

 þƑ˲ǆä ƞˬ˴ȹ Ǎ˭Ɵ ǏǁĀǗäîˤ˞˭ǁä è˕˰˹ǁ Ʉ˹Ɯ ɄḨ Ǐƺ è˕˰ȹ þä ˒˯ȹ ˗˹˹ƸƗ ˢḨĀ 

ǈƴƽʕ˭ǐ ƑǄ ä̟ǉĀ ̠˶˭˲Ǆ ä̟ǉ þä ɍ̠ǆ þä ˒ ɀ˯Ā  ðˤ˹ƨĀìĀˑ˹ƙ  

 .ƕ˷ƨ þʕ ǂ˹Ɠ x˹ ƙ˷ä ̠Ǆä ʕǉ îʕ˞˭ǁä þà x ȹɣ ˣǄ Ǐ˭ǁäĀ ÛþǗä ƑǊƗƑ˹ǂ˶Ƴ æ̠ ˶˭˲Ǆ üä̆ Ɨ Ǘ Ǐ˭ǁä åƑˬƨǓä

Ƒ˹ˬɀ˗˯Ɨ ðî˕Ɨ þä ˒˯ȹ ǏǁƑ˭ǁƑȸ 



ĶEvolution is surmised to be of the order of two billion years . . from 

causes which now continue to be in operation, and which therefore 

can be studied experimentally.ķ 

Theodosius Dobzhansky, Genetics and the Origin of Species pp. 3- 11 

[Columbia University] 

˗˶˭˲˶ǁä ˗˹˹Ƹ˭ǁä ä˖ǉ ˕˯ǆ Ǘ ˣḥǁĀ  ˗ˬ˭˱Ǆ ˗˹ƷĀ ɊƟǘǄ ˗˹Ʒ ˤǉĀ 

˙˭˹Ḩ ˕˹ƻȹì üˤƾȹ Ƒ˵ȹàĀ ƑƾȸƑƨ ˓˰ƮĀ Ƒ˶Ḩ ˣɀ˗˹ˮḨ ä˖ǊƓ ˗ƾɀĀ 

 ̞ƟäĀ ˒ƽä̠Ǆ æƑ˹Ɵ æ̠˭ƺ üǘƢ Ǐƺ ɂ˳ ḥ˭Ɨ þä xɚ˶ȹ Ǘ þĀîäì ǈǁƑƽ ƑǄ ƕǊƜĀ xǄ ɄƽǓä ǍǂƳ îʕ˞˭ǁä 

ĶEvolution, at least in the sense that Darwin speaks of it, cannot be 

detected within the lifetime of a single observer.ķ 

David G. Kitts, ĶPaleontology and Evolutionary Theory,ķ Evolution, 

Vol. 28, p. 466.  

 ˕ǁäˤ˭Ɨ ˓ǆƑḨ ˤǁ Ǎ˭Ɵ Ƒǉîˤ˞Ɨ ɊƟǘ˹ǁ ðƑ˷Ɯä ˣǄ ƕƳˤ˶˯Ǆ ˒ƽä̠ ǐ ƑǊǂḨ ǈƗƑ˹Ɵ þƑ˲ǆä Ǎ˵ƽ ˤǁ Ǎ˷ƴ˶ȸ

 ÞǏƪ Ɍ̠ǐ xǁ æ̞ǐ̞ƪ ƕƳ̠˲ ȸ 

 ɍ˖ǁä îƑ˶ƳǗä ÞƑƳìä ˒˲Ɵ) ä˕Ɯ ƕ˶ȹ˕ƾǁä ɔƓƑ˞Ɨ Ǐǉ Ƒ˹ǁƑƟ ƕ˹˰ǁä ðƑ˷ƜǗä þä ƕˠƟǘǄ ƲǄ

 ˖˷Ǆ ˗Ǌ˟ ǈǆä äʕ Ƴ˕ǐ Ǐ˭ǁä ñ˗ƾǁä ƕɚ˶˲ƺ (Ǉʕ Ƴ̠ ˭Ƣä150  Ǉ̠˹ƷĀ ǏǁƑ˰ǁä ñ̠ƾǁä ɔƓƑ˞ȹ ƕ˷ƨ þʕ ǂ˹Ǆ



 ä˖ǉĀ ˗˹ˮǀçƑƻǂǄ æ˕Ƴ ǈǁ çì˗ƺä ˹ǂ˹˴ƻƗƕ˫˶ȸ ç˕ǀä ƕ  çƑɀ˗ƻ˰ǁä ɔƓƑ˞Ɨ ƕǂˮǄǓä ùǗä ˣǄ üƑˮǄ

ˮ˶ȸ ƕ˶ȹ˕ƾǁä˹ƕ˹˰ǁä ƑǊƗǘ  ä˖ǊƓ îˤ˞˭ǁä ÞƑ˶ǂƳ ùä̠ ˭Ƴä ƲƮä Ɉƾƺ ˣḥǁĀ 

îˤǂ˹Ɨ ǏƜ 

 üƑˮ˶ǁä Ʉ˹ˬƨ ǍǂƳ ýˤ˹ǁä ñ˗ƾǁä ýˤǊƻǄ ˗˹Ʒ Ʉɚ˳ȸ ƕ˭ƓƑƙ ɄˠƗ ƕǂǄƑḨ çǘƏƑƳ Ǎ˭Ɵ ɄƓ æ̠ ˹ˮḨ ðƑ˷Ɯä

 ñ˗ƽ ˣǄ Ǉ̆ ˹˹˶Ɨ ˣɚ˶ȹ Ǘ150 .˓ Ǆ˵ ƕ˷ƨ þʕ ǂ˹Ǆ  

 é˕ɀ˗ˬǄƑƜ Ǐƺ Ǐǆäˤ˹˰ǁä ûˤǂ˲ǂǁ ƕ˹Ƴ̠ ƻǁä æîäìǕä ˗ǐ˕Ǆ åîˤƙ îˤ˲˹ƺĀ˗ˬǁ ƑƾƺĀĀ üƑƽ ƕ˹˶ǁƑƴǁä ǈ˭˞ǂƨĀ

 ƕ˷ƨ Ǐƺ ä˖ǉ üƑƽ ˤǉ .îˤ˞˭ǂǁ ƕǂɚ˳Ǆ ƑǊǆä1968  Ǐḥǁ æ̠ ˹ˮḨ ƕ˹ǆäˤ˹Ɵ çƑƳˤ˶˯Ǆ ˡ˲˶ȹ ɍ˖ǁä ƑǄ

 ƑǊǆä þǗä îʕ˞˭ǂǁ ƕǂɚ˳ ǁ˶ä Ǐǁ ̠Ǌɣȹ ä̟ǉ Ýx˹˷˲ǁä xǐ˹ǘǄ üǘƢ Ǐƺ ƕˬ˹ Ƴ˯ ƕƾɀ̠˞ȸ ƕ˭ƓƑƙ þʕḥƗ

˗˹Ƹ˭ǁä ˣǄ ü˕Ɠ çƑˬˮǁä ƕǂɚ˳Ǆ 

ĶMany species and even whole families remain inexplicably constant. 

The shark of today, for instance, is hardly distinguishable from the 

shark of 150 million years ago. 

ĶAccording to Professor W.H. Thorpe, Director of the Sub- department 

of Animal Behavior at Cambridge and a world authority, this is the 

problem in evolution. He said in 1968: ĳWhat is it that holds so many 

groups of animals to an astonishingly constant from over millions of 



years? This seems to me the problem [in evolution] nowĲthe problem 

of constancy, rather than that of ĳchange.Ĵ ķ  

G.R. Taylor, Great Evolution Mystery, pp. 141- 142. 

ǁä ˗ˬƳ ˗˶˭˲Ǆ îˤ˞˭ǁä þƑḨ þƑƺçƑ˷ƏƑḥǁä Ǉ˖ǉ îˤ˞˭Ɨ ˢǁ äíƑ˶ǁ ˣǄ˘Ý  

 ðƑ˷ƜǗä ̃ ƴȸ îƑƙ̞ǆä ǏǉĀ Ɍ̠Ƣà ƕ˹ǁƑɚƪâ ̞ƜʕƗ ɄƓ 

 ðƑ˷ƜǗä þä ó˗˭ƻȹ îˤ˞˭ǁä ɄƬǓä x˹˲˷˯ǁ î̞˴ Ǆ þʕɚȹ ̞ƟäĀ ̇ Ɯ˷ Āä ɍ̠Ƣä ðƑ˷Ɯä Ǐǁä îʕ˞˭Ɨ

 ðƑ˷Ɯä ˗ǊˠƗ Ƒ˶Əäì ǈǆä ƕǂ˴˰˶ǁä þä ˤǉ ˢǊ˶ǁä .ó˗ƾ˷ǐ ˕ƽ ä˖ǉ ɄƬǗäĀ ì˕Ɯ˗ˮǀà  Ǐ˭ǁä ˣǄ

 ðƑ˷ƜǗä óä̠ƾǆä ü̞ƴǄ þà êʕƮʕƓ Ƒǉä̠ǆ Ǐ˭ǁä ƕƾ˹ƾ˰ǁä ƑǄà .Ɖ˞Ƣ îʕ˞˭ǁä þʕɚȹ lǁí þĀ̞ȿĀ ó ƾ̠˷Ɨ

ǆ Ǘ ɄƓƑƾ˶ǁä Ǐƺ ˣḥǁĀ Ʉ˯˲ǄĀ ƞƮäĀĀ ìˤƬ˗Ǆ ä˖ǉ æ̞ǐ̞Ɯ ðƑ˷Ɯä ɍ̠ Ǉ˖ǉĀ .îˤ˞˭ǁä ˙ɚƳ ä˖ǉĀ

 Ɍîà sǁ ƕ˞ƾ˷ǁä˕Ɵà  ý˕ǊƗ Ƒ˵ȹà ƑǊǆä ˢƷî ƑǊ˹ǁä ó˗ƴƗ ɂ˹ƴ˵ǁä Ǐ˶ǂƳ ˒˲Ɵ îˤ˞˭ǁä ÞƑ˶ǂƳ ˣǄ

.îˤ˞˭ǁä ÞƑƳìä 

 ˕Ɯˤǐ þǗä üƑƾȹ ǘˮǄ îˤ˹˞ǁƑƺ ɄǊƨ ˤǊƺ öʕ ˷˭ǁä100000  þä ˢƷîĀ ƕ˹ǁƑɚƪâ ǈȸ ˕Ɯˤǐ Ǘ ä˖ǉĀ öʕ ǆ

 ÞƑ˹ƟǗä ÞƑ˶ǂƳ ˣǄ ˗˹ˮḥƺ ùǘƢ ǈ˹ǂƳ ˢƽ˗ǁä Ɉƾƺ ǈǆä äˤǁˤƾȹ10000  ä˖ǉ ˣǄ Ʉƽä ðƑ˷Ɯä ˣǄ öʕ ǆ

 Ǐǉ Ƒˬɀ˗ƾƗĀ ˗˹ˮɚȸ ì˕ƴǁä4800  Ǐǁä5000 ˹ǐ˕ˮǁä ɄˮǄ çƑǆäˤ˹˰ǁäĀ Ɉƾƺ ˙˷Ɯ Ǐǉ ɂƟäĀ˘ǁäĀ çƑ

12500 Ʉƽä Āä ˙˷Ɯ˕ǐä̆ Ɨ Ǐƺ öäˤǆǓä ˣḥǁĀ . 

îˤ˹˝ ǘˮ˶ƺ  ƑǉĀ˗ˬ˭ƴȹ Ǐ˭ǁä ðîˤ˷ǁä7  ˕ƟäĀ ˙˷Ɯ Ǐǉ ðƑ˷Ɯä  



 



 

 ИϜмжϒ ыϪвТ Ϩϸϲт ИмжϦЮϜ дϜ алвЮϜ ϣϠϼϮϦЮϝϠ аϦ ϜϺкм ϣжЂ сϦϚв сТ ϭϦжϦ дϜ дЪвв ϝлЯЪ ϞыЪЮϜ

 ϢϼϸЧЮϜ ИϜмжцϜ ЌЛϠ ϤϸЧТ Ь϶ϸϦЮϜм ИмжϦЮϜ ϞϠЂϠ мЮ пϦϲ ϞыЪ ϝлЯЪ ЬДϦЂ дЪЮм ϤϝϠϝЂϲЮϝϠм

 дв ИϜмжцϜ иϺлТ ϬмϜϾϦЮϜ пЯК ̭ϝжϠ ЀϝжϮъϜ РтϼЛϦ пЯК ̭ϝжϠм .оϼ϶ϒ ИϜмжϒ Йв ϬмϜϾϦЮϜ пЯК

ъ ϢϼтПЊЮϜ ϞыЪЮϜ  ϢϼтϠЪЮϜ Йв ϬмϜϾϦϦ акмϼϠϦЛт Ьк Ϣϼтϲ сТ алТ ϞыЪ ИϜмжцϜ иϺк ЬЪ дϜ аОϼ

 ϣУЯϦ϶в ЀϝжϮϜ алжϜ ЌмϼУвЮϝТ ϜмϮмϜϾϦт ъ ϝтЮϝϲ алжц ЀжϮЮϜ ЀУжЮ ИϜмжϒ аϜ ϣУЯϦ϶в ЀϝжϮϜ

 ϼтПЊ ϬмϜϾϦϠ ϭтϼϸϦЮϝϠ ϣтжϝϪ иϼв ϝкмАЯ϶т дϜ ϜмЛтАϦЂтм ϤϝжтϮ ϸЧТм ЬϜϾЛжъϝϠ ϜмϦϒ алжϜ аОϼ

тТ ытЯЦ йжв ϼϠЪϒ Имж Йв ϜмϜмІ ЬϪв ытЯЦ ϼϠЪцϜ ϭϦϝжЮϜм ЬϾЛЮϜ сТ ϝкϸЧТ сϦЮϜ ϤϝжтϮЮϜ ϞЂϦЪт ϒϸϠ



ъϝПвЮϜ ϢϼтϪЪЮϜ ИϜмжцϜ РтϼЛϦ ϜϺлЮ .дϜϸЮϜ сЮϜ ЬЊт пϦϲ ϜϺЪкм ытЯЦ йжв ϼϠЪцϜ Йв ϬмϜϾϦтϢ Т йт

 ϢϼϸЧЮϜ дв акϜ ϣтжтϮЮϜ ϸмϸϲЮϜм ϤϝжтϮЮϜ ϜϺлЮ .ϱтϲЊ ЀтЮпЯК  ЬЧϦЂв ЀжϮ ϸтϸϲϦЮ ϬмϜϾϦЮϜ

йКϜмжϓϠ ЀтЮ ϞЯЪ сТ ИмжϦвм ϼтϪЪ сжтϮ омϦϲв дЪЮм ϸϸЛЮϜ дв ϤϝжтϮ ϣТϝЎϖ йтТ аϦт ъ млТ .

 Ϭϼ϶тТ ЬϾЛт ϣЛтϠАЮϝϠ мϜ дϝЂжъϜ Ь϶ϸϦϠ ϜϸϠт аϪ йтЯК Ры϶ ъ ϜϺк ϞЯЪ йЂжϮ дЪЮм йКмж ϸϸϲв

 ИмжϦ ϞϠЂтм ϝЎтϒ сжтϮЮϜ рмϦϲвЮϜм аϮϲЮϜ сТ ЬЦϜ ИϜмжϒ йжв 

К мк ϜϺлЮм ϤϝжтϮ ϸЧТ ϝвϚϜϸ мк ИмжϦЮϝТ ϤϝжтϮ ϞϝЂϦЪϜ ЌмϼУвЮϜ мк рϺЮϜ ϼмАϦЮϜ ЀЪ 

 çƑɀ˗ƻƟ ˣǄ ˢǉ ˢƽ˗ǁä äĀ˗ˮɚȹ Ǐḥǁ ƑǉĀ˕ƴȹ Ǐ˭ǁä ðƑ˷ƜǗä ˜ƴȸ þä îƑˬ˭ƳǗä Ǐƺ Ʋ˵ǆ þä ˒˯ȹ Ƒ˵ȹàĀ

 ýä ̇ ˷˯ǁä ̇ƻǆ ʕǉ Ʉǉ æ̠˲ḥ˭˶ǁä ýƑɣƴǁä ̃ ƴȸ xǄ äʕ˶ɚ˰ȹ ɂ˹ḥƺ Ɉƾƺ öʕ˷Ɨ þʕḥƗ ̞ƽ Ǐǉ Ǐ˭ǁä Ɉƾƺ

ǁä îˤƬƑ˷ǐ˕ǁä ˙ȿˤƗä̠ ˹˲ǁä Ǐƺ äˤǂƴƻȹ Ƒ˶ǂˮǄ ˗Ƣä ˙˷Ɯ ƑˬǁƑƷ ǈǆä ˢƷî ƕƻǂ˭˱Ǆ ðƑ˷Ɯä ǈǆä äˤƳ˕ǐ ɍ˖

.˕ƟäĀ ˙˷Ɯ 

 Ȯ ǈ˹ƺ ɔǂƢ ɍ˖ǁä ɔǂ˱ǁä ˒ƨƑ˷ǐ ä˖ǉĀ ˢǉì˕Ƴ Ʉƾȹ ɍà ˗ƙ˕˷Ɨ ðƑ˷ƜǗä ˣǄ ˗˹ˮḨ þä ä˖ǉ Ǐƺ ˒ˬ˲ǁä

 Ƒ˹˯ɀî˕Ɨ îä˕˰ǆǗä Ǐƺ çà˕ȿĀ óîǓä ç˕˲ƺ ƕ˹˞˱ǁƑȸ ˣḥǁĀ ƲƏäî ÞǏƪ Ʉǀ 

 

 

 ˕ɀ˘ǐ ðƑ˷ƜǗä ì˕Ƴ ǈ˹ƺ óĀ˗ƻ˶ǁä ɍ˖ǁä îˤ˞˭ǁä ˕Ʈ ǈ˷ḥǁĀ 

 

 



 ɄƓ îˤ˞˭ǁä èĀ˕Ɵ ý˕Ƴ ˕Ḩˑǐ ˤǉ Ǉä̠ ǆ Ƒ˶ƺ .ðƑ˷ƜǗä ɄḨ Ǐǁä ɄƬĀĀ ƕ˹ǂ˱ǁä ˕˹ƟĀ ˙˷Ɯ ˣǄ ä˕Ɠ ǈǆǗ

 äˤ˞Ƹȹ Ǐḥǁ ä˖ǊǁĀ ˙ɚƴǁäǍǂƳ  ðƑ˷ƜǗä þä äˤǁˤƾ˹ǁ ðƑ˷Ɯä öäʕ ǆǓä äˤǂƴ˯ȹ þä äĀ˕ɀ˗ǐ ˢǉ ˗ǄǗä ä˖ǉ

 ˕ǐä̆ Ɨ ǏƺçƑˬƙǕ  Ɖ˞Ƣ ˓ˬˮɀĀ îˤǉ˕˭ǁäĀ ɔǂ˱ǁä ƲǄ ä˖ǉĀ ɄƾƗ ðƑ˷ƜǗä êʕ ƮˤȿĀ ǈǆä ˢƷî îˤ˞˭ǁä

.îˤ˞˭ǁä 

 

 Ā ɄḨ˖ǉä˖ǉĀ îˤ˞˭ǁä Ɖ˞Ƣ ˓ˬˮƗ ƑǊƗ˗Ḩí Ǐ˭ǁä ɇƑƾ˷ǁä Ǉ  ˤǉ îˤ˞˭ǁä þƑȸ ùä̠ ˭Ƴǘǁ ˣɀ˗˹ˮḨ ìƑƽ ˗˹Ʒ

ƞ˹˰Ƭ  

 þʕ˭˷ǐì ɄɚȹƑǄ îʕḨ˭ì üʕƾ˹ƺ 

 sǁ xǐ̟ǁä ÞƑ˹ƟǗä ÞƑ˶ǂƳ xǄ ǍǁĀǓä ƕƜî̞ǁä xǄ ƕ˹ǂƽä Ƒ˶Əäì ̞ƜʕƗ ˓ǆƑḨ ǏƮƑ˶ǁä þ̠ƾǁä üäʕ̋

 äʕ Ǆ˕ƾȹ þä äˤƴ˹˞˭˲ȹˢǊ˲ƻǆà  xǐ̟ǁä ÞƑ˹ƟǗä ÞƑ˶ǂƳ ì̞Ƴ ƕƾ˹ƾ˰ǁä Ǐƺ .þĀîäì sƳä̆Ǆ ƕ˰Ƭ üʕƽˬ ǍǂƳ

 ɄǄǗä ƕˬ˹Ƣ ˣǄ çƑƜîì ˣƳ äĀ˗ˬƳ äʕ ˴˰ȹ Ǘ ˢǉ Ƒ˹ǂ˶Ƴ  

ĶThroughout the past century there has always existed a significant 

minority of first - rate biologists who have never been able to bring 

themselves to accept the validity of Darwinian claims. In fact, the 

number of biologists who have expressed some degree of 

disillusionment is practically endless.ķ 

Michael Denton, Evolution: A Theory in Crisis (1986), p. 327.  



 

 

 ì˗ǁäĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäǍǂƳ  ƕ˹Ʈ˗ƺ

îˤ˞˭ǁä 
 

Holy_bible_1 

 

 Ƒ˶Ǌǆä ó˗˭ƻȹ ˣ˹˹ƨƑƨà ˣ˹˫˹ƪ ǍǂƳ ˕˶˭ƴȹ ˗˹ˬḥǁä îˤ˞˭ǁƑȸ ùĀ˗ƴ˶ǁäĀ ƕ˹˰ǁä çƑ˷ƏƑḥǁä îˤ˞Ɨ ƕ˹Ʈ˗ƺ

 æ˕ǐ˕Ɯ çƑƻƬ è˕˰Ɨ çä̠ ƻ˞ǁä þà ó˗˭ƻ˶ǁƑƺ .çä̠ ƻ˞ǁäĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ƒ˶ǉĀ ˓ƽˤǁƑȸ Ƒ˶Ɨ

 Ƒ˵ȹàĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ˣ˹˷ƙǗä ðî˕˷ƨ ä˖ǊǁĀ îƑ˳˭ǆǗäĀ ÞƑƾˬǂǁ ƑǊˬ˱˭˷ǐ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ

 ̠ ƻ˞ǁä ÝƕƳ̞ƢĀ Ƒ˞Ƣ ýà ƞ˹˰ Ƭ sǂƳ Ʉǉ ä̟ǉ þäĀ Ǘ ýä îʕ˞˭ǁä äʕƴ˷˴ ȹ ˓ƽʕǁƑȸ ɄƴƻǁƑȸ Ʉǉ Ɍ̠ǆĀ çä  

 ƕƴ˹ˬ˞ǂǁ ˗ḥƻ˶ǁä Ʉƾƴǁä ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þà îˤ˞˭ǁä ɍ˕ɀˑǄ ǈȸ ɍìƑ˷ǐ ɍ˖ǁä à˕ˬ˶ǁä þà ƕ˹ǁƑɚƪǕä

 .îˤ˞˭ǂǁ ìˤƾɀĀ ƞǂƬǗä ˒˱˭˷ǐ ɍ˖ǁä ˤǉĀ ƕ˹ˬƸǁä 



 ðĀî ɄɚȹƑǄ üˤƾ˹ƺ 

Ƴ ˕ƳƑ˲ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þĀ̞Ɠ æ̞ƾƴǄ ˒Ɨî ɔǂ˱ȹ åƑ˱˭ǆǗä ä̟ǉĀ ɄƪƑƻǁä Ʉɀ̆ɀĀ êƑ˯˷ǁä Ǎǂ

 ƕƻƪî Ǐƺ Ʋǂ˭ˬƗ þä ˕ƓǗ çǗƑ˶˭ƟǗä ýƑƽîä ˣƳ ƕƴǄǘǁä çǗìƑ˯˶ǁä ɄḨ .ˢ˶˴Ǆ ɄƾƳ Ǎǁä ƕƜƑ˰ǁä

 .ƲƽäĀ üˤˬƾǄ ˗˹Ƹǁä Ʉƴ˯ȹ åƑ˱˭ǆǗä .ƑǊƓ ˕˭ƴǄ ˗˹Ʒ æ˕ƟäĀ 

 ĶNatural selection allows the successes, but ĳrubs outĴ the failures. 

Thus, selection creates complex order, without the need for a 

designing mind. All of the fancy arguments about a number of 

improbabilities, having to be swallowed at one gulp, are irrelevant. 

Selection makes the improbable, actual.ķ 

Michael Ruse Darwinism Defended (1982), p. 308., 

 åƑ˱˭ǆǗä ƕǁƑ˰˭ƨǗä ç˕ǀä çǗƑ˶˭ƟǗä ˤǁ Ǎ˭ƟĀ úǘƢ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þƉȸ äĀìƑ˷ǐ ˢǉ ɍà

 .è˕Ɵ ÞǏƪ ƑǊǂƴ˯ȹ Ǐƴ˹ˬ˞ǁä 

 ǈƻ˹˵ȹ ˕ǐ˕Ɯ ÞǏƪ ˕Ɯˤǐ ǘƺ ƕƽǘƢ ˗˹Ʒ æ̠ ƻ˞ǁä ǈǆà Ƒǆ˕ǀƉƗ ˤǁ þǗ Ɖ˞Ƣ ä˖ǉ ƕƾ˹ƾ˰ǁä Ǐƺ ä˖ǉ ˣḥǁĀ

˭ǆǗä .Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ˓ƙ˕Ɵ ɍ˖ǁä ì˗ƻǁä îƑ˭˱ȹ ǈǆä äʕ Ʈ˗˭ƻȹ ˢǉ ˣḥǁ Ǉ˕Ɵˤǁ ɔǂ˱ȹ Ǘ Ǐƴ˹ˬ˞ǁä åƑ˱

 ˢƙ ǗĀà è˕˰ȹ çä̠ ƻ˞ǁƑȸ îˤ˞˭ǁä ɍà .îˤ˞˭Ǆ ˗˹Ƹǁä ˢȹ˕ƾǁä Ǐ˷ƻɀĀ ìˤ˲ȹ ǈǂƴ˯ɀĀ îˤ˞ƗĀ æ̠ ƻ˝ ǈǁ

 .ìˤ˲ȹ ǈǂƴ˯ɀĀ ǈˬ˱˭˷ǐ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä 



ǁä åƑ˱˭ǆǗä xƳ sǂḥ˭ǐ þƑḨ þĀîä̞ƺ þĀîäì ýʕǊƻǄ xɚȹ sǁ ä̟ǉ þä ƕɣƟǘǄ ƲǄ ˔ɀîˤƗ ˣǄ Ǐƴ˹ˬ˞

 ɔƟǗ ɂǂǄ Ǐƺ ðî̞ǆ sƙ þĀîäì ̠ḥƺ ˒ Ɵ˲ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗƑȸ ǗĀà ä̞Ɠä ä̟ǊǁĀ .ƕˬ˲ ɚ˭˶ǁä çƑƻ˴ǁä

 .þĀîäì ƑǊƺ̠ƴȹ sǁ Ǐ˭ǁä çä̠ƻ˞ǁä 

 Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä 

 ǈƻɀ˗ƴƗ 

 îä̠ ˶˭ƨǗäĀ ÞƑƾˬǁä 

 öʕ ˹ƪ Ʉƾȹ Āà ìäì˘ǐ ƕ˹Əäˤ˳Ƴ ˗˹Ʒ ƕ˹ǂ˶Ƴ ˤǉöäʕ ǆǗä  ˗ƙƑḥ˭ǁä Þä̠ Ɯ ˣǄ ǏƏƑ˹ƟǓä Ʋ˶˯˭ǁä Ǐƺ ƕɀˤ˹˰ǁä

.ɍ̆ǐƑ˶˭ǁä 

 Ǐ˷ƴ˶ȸ Ɉ˲ȸä Ǐƴ˹ˬ˝ öʕ ˷Ɨ è˕˰ȹ ƕ˹Əäˤ˳Ƴ ƕƾɀ˗˞ȸ ˕Ɵäˤǁä ˙˷˯ǁä Ǐƺ ˒ˬ˲ȿĀ ɂǂ˭˱Ǆ éĀä̆ Ɨ ˒ˬ˲ȸ

 çäí öäˤǆǓä Ǉ˖ǉ ˜ƴȸ ˒˱˭˷Ɨ ƕƴ˹ˬ˞ǁä ˣḥǁĀ ˢǊƗƑ˶ƨ ɂǂ˭˱ƗĀ ˕Ɵäˤǁä ˙˷˯ǁä öʕ ˷˭˹ƺ çä̠ ƻ˝

 ƕ˫˹ˬǂǁ ƕ˶ƏǘǄ ˗ˮǀǓä çƑ˶˲ǁä˷˹˯ǁä Ǐƺ Ǎ˷ƷäĀ ƕˬƨƑ˷˶ǁä çƑ äĀ˗˳˭˷˹ƺ˗ˮǀà  çƑ˫˹Ɠ Ǐƺ ˣɀ˗ƢǗä ˣǄ

ƕ˷˹ƴǄ ˕Ɵäˤǁä ˙˷˯ǁä Ǐƺ ä˖ǉ ɄḨ ˣḥǁĀ.  ƕ˹˫ Ɠ˹ ɄǄäʕƳ ˒ˬ˲ȸ è̞ ȹ˰ ɍ̟ǁä öʕ˷ ǁ˭ä þʕɚȹ åƑ˱˭ǆǗƑƺ  

 öäʕ ǆà Ʋȿîà Ǐǁä ˢ˲ƽ 

 Ǐ˷ǐƑˬ˭ǁä öʕ ˷˭ǁä 

Allopatric speciation 



 äʕ ƜĀä̆ ˭ǐ ƑƴǄ äĀìƑƳ ˤǁĀ öʕ ˷Ɨ ˢǊƺ è˕˰˹ƺ ƕƻǂ˭˱Ǆ ƕ˹˫˹Ɠ ùĀ˗˟ Ǐǁä äʕ Ʈ˗ƴ˭ɀĀ Ǐƺä̠ ƸƜ üä̆ ƴǆä ˒ˬ˲ȸ

 ̇ ˷˯ǁä ̇ƻǆ sǊǆǓ ɍ̠Ƣä æ̠Ǆ 

 ǏƜîƑ˱ǁä öʕ ˷˭ǁä 

peripatric speciation 

 ƲǄ éĀä̆ ˭ǐ Ǘ ǈǆä Ǐǁä Ʉ˴Ɨ ˕ƽ ƕ˹˫˹Ɠ ɇˤƸƮ ǈ˹ƺ è˕˰ɀĀ ƕǁ˘ƴ˷Ǆ æ˕ǐ˕Ɯ ƕƾ˞˷Ǆ Ǐǁä ˢǊǁˤƢì ˤǉĀ

üƑ˹Ɯà æ˕ƴȸ Ǘä ǏǂƬǓä Ƒ˹˯ɀî˕Ɨ Ǉ˕ƾƺ ƑǄ ƑǊ˹ƺ ˒˲˭ɚȹ 

 ɍíƑ˰˶ǁä öʕ ˷˭ǁä 

parapatric speciation 

 xǄ éĀä̆˭ǂǁ äʕǂ˹˶ɀĀ ̠ƢǗä xƳ öʕǆ xǐƑˬ˭ǐ xḥǁĀ xǂ˹Ƣä̞˭Ǆ äʕǆʕɚ˹ƺ ǏǂḨ ̇ ǁ˹Ā ǏƏ̆Ɯ üä̆ƴǆä þʕɚȹ

˗ƢǗä öʕ ˷ǁä ìˤƜĀ ˢƷî ˣ˹˭ƾ˞˷˶ǁä Ǐƺ Ɉƾƺ ǈƳˤǆ 

 ǏǂƙƑ˶˭ǁä öʕ ˷˭ǁä 

Sympatric speciation 

˗˹˳ȹ Ǎǁâ Ʉɚ˳Ɨ ˣ˹Ƴˤǆ ǂƨˣ˹ǂ˹ Āà ˗ˮǀà ˣǄ öʕ ǆ ˕ƟäĀ  þĀì ìˤƜĀ ˘Ɯäʕ Ɵ ƕ˹ƺä̠ ƸƜ ÛˢǊ˷˹Ɠ ɍà ˢǊǆà 

 þʕǂ˭˰ȹ ˙ƻǆ þƑɚ˶ǁä Ǐƺä̠ Ƹ˯ǁä .çƑƽƑ˞˷ǁƑƺ ɄƢä˕˭Ɨ Āà  þʕḥƗ ƕƾȸƑ˞˭Ǆ  

 ƕƻǂ˭˱Ǆ ɔ˝Ƒ˷Ǆ Ǐƺ äˤǁ˘ƴǆä Ǉ̠ ˹Ʒ Āä åǘḨ Āä îˤ˹˝ ǘˮ˶ƺ 



 

.þƑ˲ǆǗä ɄƢ˕˭Ɠ ɍà ǏƳƑ˷˴ǁä öʕ ˷˭ǁä Ǐǁä ƕƺƑƮǕƑȸ 

 ˕ƟäĀ ˙˷Ɯ ˢǊǆǓ ˢǊǂḨ ˣḥǁĀ üƑ˹Ɯà æ̞Ƴ ú̠Ƹ˭ƨä ʕǁ Ǎ˭Ɵ ƕ˹˫˹ˬǁä ùĀ̠ɣ ǁä ç̠ Ƹ˹Ɨ ʕǁ ƑƴǄ þʕƜĀä̆˭ǐ

 ǈ˷ḥǁĀ ̠˹ƺƑ˴ƴǁä Ǐƺ þĀîäì ǈɣƟǗ ƑǄ ä̟ǉĀ öʕ˷Ɨ xḥǁĀ îʕ Ɨ˞ ̇ ǁ˹ ä̟Ǌƺ .üä̆ƴǆǗƑȸ Ǉ̞ƾƺ ƑǄ ̞˹ƴ˭˲ ǁ˹

.îˤ˞Ɨ ǈ˷ˠƺ ǈƜƑ˭˷˭ƨä Ǐƺ Ɖ˞Ƣà 

 üä̆ ƴǆǗä ƑǆƑ˹Ɵä åƑ˱˭ǆǗƑȸ ̇ ˷˯ǁä ˓ Ɨ˰ Ƒ˶ȸ ù̠ƴȹ ƑǄ þʕɚȹsub- species  ǏǊ˭˷ǐ ƑǄ˕˷Ƴ ÞǗˑ ǉĀ

 ˙˹ǁ Ƒ˵ȹä ä˖ǉĀ îä̠ ˶˭ƨǘǁ ˣḥǂǁĀ Ǐ˷˹Ɯ ùǘ˭ƢǗ ˙˹ǁ üƑ˴ƻǆǗä Ǐƺ äĀ˗˶˭˲ɀĀ äʕ ƜĀ˘˭ǐ Ǘ üä̆ ƴǆǗä



 îˤ˞ƗˢǊǆǓ  ˕Ɵäʕ ǁä ˙˷˯ǁä Ǐƺ ˓ǂ˴ƻǆä öäʕ ǆä ɄƓ Ǉ̠ ˹Ʒ ǗĀ æ˕ǐ˕Ɯ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ Ǘ äˤˬ˲˭ɚȹ ˢǁ

ƾ̞ƺ ʕǊƺ Ʉƽ sǊǁ Ǐ˷˹˯ǁä ɍʕ˭˰˶ǁä þä Ǐǁä ɍìä ä̟ǉ ƕƴ˹ˬ ǁ˞ä ùĀ̠  ˟˒ˬ˲ȸ ɍä åƑ˲˭ǀä ˙˹ǁĀ þä

 .îˤ˞˭ǁä ˙ɚƳ 

Ƒ˹˱ɀîƑƗ 

 ˤǉ åƑ˱˭ǆǗäÞǏƪ  ð ƾ̞˶ǁä åƑ˭ḥǁƑȸ x˹ Ǆ˷˶ˑǁä ÞƑ˶ǂƴǁä ǇʕǁƑƽ ʕǉ xḥǁĀ þĀîäì ǈƳ̠˭ ȹ˱ sǁƑ˷ǁï ǗĀ 

ǈȸ ˣǄˑǆ îˤ˞˭ǂǁ ˙˹ǁ ˣḥǁĀ ƞ˹˰Ƭ ˤǉĀˢǁƑƳĀ Ǐǁ˕˹˴ǁä ˔˹ǂƓ ìîäĀ˕ǐä ǈ˷Ƴ ˢǂḥ˭ƺ . Ǐ˰˹˲Ǆ  Ǐƺ

 îä̞ƾ˶ȸ þĀîäì Ʉˬƽ þäʕ˰˹ ǁä sǂƳ üƑ˯Ǆ24 ƕ˷ƨ  

Edward Blyth 

 



Edward Blyth (23 December 1810 ı 27 December 1873) was an 

English zoologist and pharmacist. 

 ƕ˷ƨ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ˣƳ ˢǂḥƗ ˤǊƺ1835  ý ˗˹ƙƑƗ ƑǊ˹ƺ ˚ƽƑǆĀ öʕ ˷˭ǁä ˣƳ èƑ˰ȸà èǘƙ ý˕ƽĀ

 ˕ǐ˕Ɯ ˙˷Ɯ ˣɀˤḥƗ ˙˹ǁĀ) ɇǘ˭ƢǗä ƕƴ˹ˬ˞ǁä Ǐƺ çƑ˷ƏƑḥǁä æìƑƴ˭ƨäĀ ǈƗäˤ˞Ƣ ê̠ ƪĀ åƑ˱˭ǆǗä

 .Ǐƴ˹ˬ˝ åƑ˱˭ǆä ˢƨä ý˕˱˭˲ȹ ˢǁ ǈǆä ˢƷî (Ʋˬ˞ǁƑȸ 

Edward Blyth wrote three articles on variation, discussing the effects 

of artificial selection and describing the process in nature (later called 

natural selection) as restoring organisms in the wild to their archetype 

(rather than forming new species). However, he never actually used 

the term "natural selection". These articles were published in The 

Magazine of Natural History between 1835 and 1837 

 Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ê̠ ƪ ˤǊƺÞǏ˳ȸ  ý̞˱ ˭˲ȹ þä þĀì åƑ˱˭ǆǗä öäʕǆǓ ǈƟ̠ƪ ÞƑ˷ƙä Ʉ˹˴ ƻ˭ǁä xǄ

.ƕƴ˹ˬ˞ǁä ˗˹ˬƴƗ ý˕˱˭˲ȹ þƑḨ ˣḥǁĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ˗˹ˬƴƗ 

Dobzhansky, Theodosius (1959). "Blyth, Darwin, and natural 

selection". The American Naturalist 93 (870): 204ı206. 

doi:10.1086/282076.  

 



Blyth, E., The Magazine of Natural History Volumes 8, 9 and 10, 

1835ı1837. 

 

An attempt to classify the "varieties" of animals, with observations on 

the marked seasonal and other changes which naturally take place in 

various British species, and which do not constitute varieties" by 

Edward Blyth 1835. Magazine of Natural History Volume 8 pages 40ı

53. 

Ʉƨîà  ƕ˷ƨ þĀîäì1855  ˔˹ǂƓ Ǐǁä åƑ˞Ƣ ýǈǁƉ˲ȹ  åƑ˱˭ǆǗä ˣƳǈǆǓ ˢǂƴḨ ǈ˹ƺ ɔ˶ƴ˭ǐ þä ˕ɀ˗ǐ  

n February 1855 Charles Darwin, seeking information on variations in 

domesticated animals of various countries, wrote to Blyth who was 

"much gratified to learn that a subject in which I have always felt the 

deepest interest has been undertaken by one so competent to treat of 

it in all its bearings" 

"Darwin Correspondence Project ı Letter 1670 ı Blyth, Edward to 

Darwin, C. R., 21 Apr 1855". Retrieved 2009- 05- 19. 

Ǐ˰˹˲ ǁ˶ä sǁƑƴǁä ̝ ǂ˹Ɠ ʕǉ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä þĀîäì sǂƳĀ ê̠ƪ ɍ̟ǁƑƺ 



˹ˬ˞ǁä åƑ˱˭ǆǗä xƳ þĀîäì ýǘḨ ɄƴƻǁƑȿĀ˔˹ǂƓ çƑƨäîì ˣǄ ˤǉ ǏƜĀä̆ ˭ǁä åƑ˱˭ǆǗäĀ Ǐƴ 

n a 1959 paper, Loren Eiseley claimed that "the leading tenets of 

Darwin's work ı the struggle for existence, variation, natural selection 

and sexual selection ı are all fully expressed in Blyth's paper of 

1835". 

 

Eiseley, L. (1979). Darwin and the Mysterious Mr X. Dutton, New 

York. p. 55. ISBN 0- 525- 08875- X. 

 

Eiseley L. (1959). "Charles Darwin, Edward Blyth, and the theory of 

natural selection". Proceedings of the American Philosophical Society 

103: 94ı114. 

 

ḥǁĀþƑḨ ˣ  ǈǁƑƽ ƑǄ xƓ˹ s˱Ʈ ú̠ƺ ûƑ˷ǉ˹ǂƓ þĀîäì ǈǁƑƽ ƑǄĀ åƑ˱˭ǆǗä xƳ ̝.ɔ˹ˬ˞˭Ḩ  

ƺǂˬ ɄˮǄ þƑḨ ˔˹ ɊƺƑ˰ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þƑȸ ɍìƑ˷ǐ ˣ˹˹˰˹˲˶ǁä ÞƑ˶ǂƴǁä ˣǄ Ǉ̠ ˹ƷǍǂƳ  çƑˬƙ

ðƑ˷ƜǗä  ƕɀˤƽ öäʕ ǆǓä ǏƾˬɀĀ ˙˷˯ǁä Ǐƺ ƕ˞ǂ˭˱˶ǁäĀ 



Both Mayr and Darlington interpret Blyth's view of natural selection as 

maintaining the type: 

"Blyth's theory was clearly one of elimination rather than selection. 

His principal concern is the maintenance of the perfection of the type. 

 

Mayr, Ernst (1984). The growth of biological thought. Harvard 

University Press. p. 489. ISBN 0- 674- 36445- 7. 

 ɊƟǘ˶ǁäĀ ƞ˹˰˴ǁä ˤǉ ä˖ǉĀ 

ƺǂˬ ƕ˹˶ǂƳ ƕƾɀ˗˞ȸ ˣǉ̠ ˬɀĀ ˣǄˑǐ ɄƓ ðƑ˷ƜǗä ˗˹ƸƗ ƑǄƑ˶Ɨ ˕Ʈ þƑḨ ˔˹ ǍǂƳ ê̠ ˳ɀĀ ðƑ˷ƜǗä çƑˬƙ

 ɉƑƻ˰ǁä Ǐƺ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä îĀìǍǂƳ ðƑ˷ƜǗä çƑˬƙ ˙˷˯ǂǁ ƞǂƬǗä öäˤǆǓä ÞƑƾȿĀ öʕ ˷˭ǂǁ ìˤƾɀĀ 

"What was the work of Blyth? Blyth attempts to show how [selection 

and the struggle for existence] can be used to explain, not the change 

of species (which he was anxious to discredit) but the stability of 

species in which he ardently believed." 

ä ǍǂƳ Ʉ˶ƴȹ ˤǉ åƑ˱˭ǆǗä þä ƞƮˤǐ þƑḨĀ ƕǁäïâ ǍǂƳ Ʉ˶ƴɀĀ Ƒǉ̠ ˹ƸƗ ý˕ƳĀ ðƑ˷ƜǗä çƑˬƙĀ ɉƑƻ˰ǁ

ƕƳˤ˶˯˶ǁä ƲǄ ˒ƨƑ˷ǐ Ǘ ɍ˖ǁäĀ ˗˹Ƹ˭˶ǁä ì˗ƻǁä 



In this negative formulation, natural selection only preserves a 

constant and unchangeable type or essence of created form, by 

eliminating extreme variations or unfit individuals that deviate too far 

from this essence.  

Darlington C.D. (1959). Darwin's place in history. Blackwell, Oxford. 

p. 34.  

 

 î ǏƺĀǏǐà ǈȿ˗˯ǆĀ Ǉ̠ ˬ˭˱ǆĀ ɄƴƻǁƑˬƺ Ǉä̠ ǆ ä˖ǉ ǏƻƴƮ .Ǐƾ˹ƾƟ Ǐ˶ǂƳ ýǘḨ  ˒˱˭˷Ɨ ƕƴ˹ˬ˞ǁä ɄƴƻǁƑˬƺ

 ƕƳî̆Ǆ û̞Ƴ˷ ʕǁ .ɂ˹ƴ˵ǁäĀ åʕ ƴ˹˶ǁä Ǐ˷ƻƗĀ ɂǁƑ˱Ǆ ̠˹ƸǁäĀ åʕ ƴ˹Ǆ ̠˹Ƹǁä s˹ǂ˲ǁä ɌʕƽǓä xƏƑḥǁä

 ÝǗĀà üä̆ ǐ ɍ˖ǁä ˣǄĀ ìˤ˲ȹ ɍ˖ǁä ˣǄ ƑǊƜĀä̆ Ɨ Ǐƺ ɄƢ˕˭Ɨ Ǘ åǘḨ Ǎ˭Ɵ Āä îˤ˹˝ Āä îƑƾȸä Āä éƑƜì

 .Ǎ˷ƻȹ åʕ ƴ˹˶ǁäĀ ìʕ˲ ȹ ɍ̟ǁä ʕǉ Ǐƴ˹ˬ ǁ˞ä ɍʕƾǁä 

˶ƴȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ɄǍǂƳ  ƕ˶˹ǂƨĀ ƕɀˤƽ öäʕ ǆǓä ɊƻƟ ƕ˹˷ƷĀ ƕ˞ǂ˭˱ǄĀ ˒ɀ˗Ƹǁä ƕǁäïâ ɔɀ˗˝ ˣƳ

ɍ˖ǁä)  ǈȸ è˕Ɵ(Ǉ̠ ƻ˝  Ǐƾˬ˹ǁ ɂ˹ƴ˵ǁäĀ åˤ˹ƴ˶ǁäĀǍǂƳ  öʕ ˷ǁä ǏǂƬǓä ʕ ƽ åʕ Ƴ˹ þĀ̞Ɠ s˹ǂƨĀ ɍ

çä̠ ƻ˝Ā .Ǎ˷ƻȹ æ̠ ƻ˝ ǈȸ ɍ˖ǁäĀ åˤ˹ƴ˶ǁä ˣƏƑḥǁä þà ä˕ˬǄ ˤǉĀ ùĀ˗ƴǄ ä˕ˬǄ ä˖ǉĀ 

Organisms are damaged by mutations or otherwise tend to be culled 

out. 



 Ǐƺ ˗Ǌ˟ ˤǂƺ ƑǄƑ˶Ɨ îˤ˞˭ǁä ˕Ʈ ä˖ǉƕƳˤ˶˯˶ǁä ˭ǆǗä ƑǄ Ǉ̠ ƻ˝ ǈȸ ˒ɀ˗Ʒ ì˗ƺ Ʉ˶ƴȹ Ǐƴ˹ˬ˞ǁä åƑ˱ǂƳǍ 

ǇáƑ˷ƺ.  ˣǄ ÞƑɀˤƽǓä ÞƑ˷ƺ ˙˹ǁĀƕƳˤ˶˯˶ǁä  ˒ɀ˗Ƹǁä ä˖ǉ ÞƑƾȿĀ Ā ɂǁƑ˱˶ǁä åˤ˹ƴ˶ǁä ƕǆîƑƾǄ æ̠ ƻ˝ ˒ˬ˲ȸ

 ˣǁ Ʋˬ˞ǁƑȸ ˤǊƺ Ǎ˷ƻȹ æ̠ ƻ˝ ǈȸ ɍ˖ǁä þƑḨ þƑƺ ƕƳƑ˶˯ǂǁ ǏƳ˕ǐ ɍ˖ǁä îˤ˞˭ǁä ˕Ʈ ä˖ǉĀ .ǘƬà îˤ˞˭ǐ

 ýǘ˲ǁä ƕƳˤ˶˯˶ǁä ÞƑɀˤƽäĀ ìˤ˲ȹ ɍ˖ǁä ˤǉ (åˤ˹ƴǄ) æ̠ ƻ˝ ˒ˬ˲ȸ ɂǁƑ˱˶ǁä þä ǏƳ˕ǐ îˤ˞˭ǁƑƺ ˙ɚƴǁä

 ì̠ƾǁƑƺ .îʕ˞˭ǁä ƕǂ˲ǂƨ Ʉ˶ɚȹ åʕ ƴ˹˶ǁä ɂǁƑ˱˶ǁä ä̟ǉ äʕ˷ƻȹ þä ̞ƴȿĀ äʕ˷ƻȹ xǐ̟ǁä sǉ åʕ Ƴ˹ þĀ̞Ɠ

 Ǘ ˒ƨƑ˷Ǆ ˗˹Ʒ ǈǆǓ Ǎ˷ƻ˹ƨ ǘ˹ǂƽ ˓ǄƑƾ˭ƨä ǈ˭ˬḨî ɍ˖ǁä Ʉƾƙà Ǐǉ Ǐ˭ǁä ƕɚ˶˲ǁäĀ .å˗Ǌǁä ǗĀ ɔǂ˲˭ǂǁ

 æ̠ ƻ˝ ǈȸ ˓ƙ˕Ɵ ˤǁ ǈ˭˫˹ˬǁ ƕ˹ƻ˹˟Ā çƑ˶ƏǘǄ ǈȸ ˣƏƑḨ ɍàĀ .ǗĀà Ǎ˷ƻ˭ƨ ƕ˹˶ˠƳ ɂǆƑƳï æ̠ ƻ˝ ƑǊƓ ƑǊǆǓ

.Ǎ˷ƻ˹ƨ ä˖ǉ ƕƻǁƑ˱Ǆ 

 ƞǂƬǔǁ ÞƑƾˬǁä ä˕ˬǄ ƕƾ˹ƾ˰ǁƑˬƺĶSurvival of the fittestķ  Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ ˢ˭ǐ ˤǉ ɍ˖ǁä

 ˣḥǁĀ ƞ˹˰Ƭ ˤǉ ʕ ˞˭ǁä ˙ɚƳ ˤǉ.˓ƓƑƙ ˙˷˯ǁä ÞƑƾȿĀ ɂǁƑ˱˶ǁä ƕǁäïâ ǍǂƳ Ʉ˶ƴȹ ǈǆǓ î 

 ƕɀ̠ǉƑɣǁä çƑ˶˲ ǁä ǍǂƳ ɍà Ûɍ̠ǉƑɣǁä Ɉ˶ ǁ˷ä ǍǂƳ Ǐƴ˹ˬ ǁ˞ä ÞƑƻ˞ƬǗä Ʉ˶ƴȹ ƕ˶˹ǂ˲ǁä Ǐƺ ƕˠƟǘ˶ǁä

 çƑ˷ƏƑḥǁƑƺ :Ǐ˰ǁä ˣƏƑḥǁä ƕ˶˹ǂ˲ǁä éƑ˭ǆȾĀ ÞƑƾˬǁä ǍǂƳ î̞ƽǓä Ǐǉ þʕḥƗ ăƑˬǁƑƷ ɌʕƽǓä Āà äĀ̞Ƴ ö̠ƨǓä

 ɍ̟ǁä ɍ̠ǉƑɣǁä Ɉ˶ ǁ˷ä Ʉ˶˰ ȹ Ʉ˲ǆǇ˕ɀˑǐ  .ÞƑƻ˞ƬǗäǍǂƳ ƕ˹˷ˬǄ Ǐǉ ƕɀ˗ǉƑˠǁä ƕƻ˴ǁä Ǉ˖ǉĀ  ðƑƨǓä

 ɍ̠ǉƑ˟ Ɉ˶ǆ ɍǓ (Ǐƙäîʕǁä) Ǐ˷˹ ǁ˯ä ˗˶˭˲ȹ þä åˤ˹ƴǄ Āä ˗˹Ƹ˭Ǆ ˗˹Ƹǁä ˢ˹ǂ˲ǁä ˕ƳƑ˲ȹ ɍ˖ǁä ä˖ǉĀ

Ǎ˷ƻȹ ɍ̟ǁä ʕǉ s˹ǂ˲ǁä þä îʕ˞˭ǁä ƕ˹Ʈ̠ƺ ǈ˹Ƴ̞Ɨ ƑǄ ̇ ǁ˹Ā ̠˹ Ƹ˹Ɨ þĀ̞Ɠ îä̠˭˶ƨƑȸ ̞ƏƑƨ . ˓Ɵ˗ƪ Ƒ˶ḨĀ

äˤǆǓä Ʉ˵ƺà þä ɔƓƑ˲ǁä Þ̆ ˯ǁä Ǐƺ .Ƒ˹˷˹Ɯ Ǎ˷ƷǗä ƑǊǆǓ ƕ˞ǂ˭˱˶ǁä Ǐǉ ö 

 ˡǁƑ˷ǉçƑƺǘ˭Ƣä  Ǉ˖ǉ ˣǄ ˗˹ˮḥǁä .ǏƏƑ˹Ɵà Ʋ˶˯Ɨ ɍà Ǐƺ ìä̠ ƺǓä ˣ˹Ɠ ƕ˹ƴ˹ˬ˝çƑƺǘ˭ƢǗä  ǍǂƳ ˗ƙˑƗ Ǘ

 x˹˷˹ƴǁä þʕǁ ɄˮǄ) ÞƑƾˬǁä ò ƺ̠Ǉ̠ ˹Ʒ Āä ˗ƴ˳ǁä Āä .ÞƑƾˬǁä ò˗ƺ ˣǄ ï˘ƴȹ ˕ƽ ƑǊ˷Ǆ ˜ƴˬǁä ˣḥǁĀ Û(



ƨà Ā˕ƴǁä ǍǂƳ æîìƑƾǁä ˒ǆäîǓä ÛüƑˮ˶ǁä Ʉ˹ˬƨ ǍǂƳ ˣǄ åĀ˗Ǌǂǁ Ʉ˵ƺà ò˗ƺ ƑǊǐ˕ǁ Ƒǉ̠ ˹Ʒ ˣǄ ö̠

æƑ˯˷ǁäĀ ňx˹ƨ̠ ƻ˭˶ǁä ƕȿˤ˹ƴ˶ǁä ˓˲˹ǁĀ ƕ˭ƓƑˮǁä çƑ˷˹˯ǁƑȸ æ˕ɀˑ˶ǁä Ǐǉ Ǉ˖ǉ ǍǂƳ æîìƑƾǁä ˒ǁƑ˰˞ǁäĀ Û

 ăƑˬǁƑƷ ì̠ƻǁä ÞƑƾȸ xǄ ï̆ƴȹ ƑǄ .ö̠ƨà Ʉɚ˳ȸ ʕ˶ Ɨ˷ ̠ˬǀà ƕ˹ǁƑƴƻȸ ̇ ˶˳ǁä ƕƴƪà xǄ ƕƽƑ˞ǁä éä̠˱ ƨ˭ä

 Ǉ̠ƻ̋ è̞Ɵ ʕǁ xḥǁĀ ăƑ˵ȹà Ǉ̠ƙƑḥƗ ü̞ƴǄ xǄ ï̆ƴȹ Ǔ˒ǆî  èǘˮƓɄƜîà  ˙˶Ƣ ĀäɄƜîà  Ǐƺ ƕ˶ˠƳ Āä

 .Ʉƾƙ ˤǊƺ ˕ƴȸ ǈǂƜîà ˢ˯Ɵ ˗ˬɚȹ ˢǁĀ Þ̆ Ɯ ɍà ˗ˬḨ Āä Ǉ̠ Ǌ˟ÞǏƪ ɍàĀ  ǈǂƴ˯ȹɄƾƙà  Āä Ƒ˞ȸä Āä

ɂǂ˭˱ǄÛ  Ʉ˶ƴ˹ƨ åƑ˱˭ǆǗäǍǂƳ  ǇáƑ˷ƺǈǆǓ  ˙˹ǁ Ɍʕƽà  Ɉ˹˲ȸ Ʉɚ˳ȸ ƕƴ˹ˬ˞ǁä ˒ƴǂƗ .öʕ ˷ǁä ˙ƻǆ ˣǄ

˶˰Ɨ Ǐ˭ǁä öäˤǆǗä þä Ǐ˷ƴ˶ȸ öʕ ˷˭ǁä Ǐƺ ɄƴƻǁƑȸ åƑ˱˭ǆä îĀì Ǐ˭ǁä ƲǄ ƛ˭˷Ɨ ˗˹ˮḥǁä ˣǉ˕ǁä ƕƻƬ Ʉ

 Ʉ˵ƻƗ Ʉ˹ǂƾǁä ˣǉ˕ǁä Ʉ˶˰Ɨ Ǐ˭ǁäĀ ì˗ƓǗä ƕƾ˞˷˶ǁä Ʉ˵ƻȹ ˗˹ˮḨ ˣǉì Ʉ˶˰ȹ ɍ˖ǁä ˣḥǁĀ Ʉ˹ǂƽ ˣǉì Ʉ˶˰Ɨ

 æîä̠ Ɵ ˗ˮǀǗä ƕƾ˞˷˶ǁää˖ǊȿĀ  ǘ˹ǂƽ ˢǊ˵ƴȸ ˣƳ äˤǁ˘ƴ˷ǐ äá˕ˬǐǍ˭Ɵ  ɔ˝Ƒ˷˶ǁä Ǐƺ öäˤǆǗä ƞˬ˴Ɨ

˕ƟäĀ ˙˷Ɯ ˣǄ ƑǊǆä ˢƷî ƕƻǂ˭˱Ǆ Ǐǉ ƕƻǂ˭˱˶ǁä  ˤǉ Ƒ˵ȹà ˣḥǁĀ þä ƕˬƨƑ˷˶ǁä ƕ˫˹ˬǁä Ǐƺ ɊƺƑ˰ȹ

 Ǐǉ Ǐ˭ǁä ƕ˫˹ˬǁä Ǉ˖ǉ Ǐƺ åˤ˹ƴǄ ˤǉ æ̠ ƻ˞ǁä ˒ƟƑƬ Ǉ̠ ƻ˝ ǈȸ è˕Ɵ ˤǁĀ ˒ƨƑ˷˶ǁä öʕ ˷ǁä ˗˶˭˲ȹ

 ƕ˫˹ ǂˬǁ ƕƻǁƑ˱Ǆ þʕḥ˭ƨ æ̠ƻ˞ǁä þä ̞Ḩˑǐ ä̟ǉ .ǈǁ ƑǊƟǘ˴ ǁ ƑǊ˹ƺ ̠˳ ǆ˭äĀ ̠ƾ˭ƨä ɍ̟ǁä öʕ˷ǂǁ ƕˬƨƑ˷Ǆ

ƑǊǁ ˒ƨƑ˷˶ǁä ˢ˹ǂ˲ǁä öʕ ˷ǁä ƑǊ˹ƺ ˗˳˭ǆä Ǐ˭ǁä  ˤǉ Þ̆ Ɯ æìƑɀï ˤǁ Ǎ˭Ɵ.Ǎ˷ƻ˹ƨ ˤǊƺ Ɖ˞ȸäĀ Ʉƾƙà  

 Ǐƺ ìʕƜʕ ǁ˶ä Ǐ˷˹˯ǁä öʕ˷ ǁ˭ä xǄ Ǉ̠˹ƷĀ ̠˹ƸƬ îƑƾ˷ǄĀ ɍʕƽ îƑƾ˷Ǆ çƑ˷˹Ɯ ƑǊˬƺ Ǐ˷Ɯ˹ öʕ˷Ɨ ƑǊƓ îʕ˹˞ǁä

 Ʉǀ˙˷Ɯ  ˣḥǁĀƕƴ˹ˬ˞ǁä  ǇîƑƾ˷Ǆ öʕ ǆ ƑǊƓ ƕ˵˹Ɠ ˓˲ƾƺĀ è˕Ɵ ˤǁĀ Ƒ˵ȹä åƑ˱˭ǆǗä Ǐƺ îĀì ˒ƴǂƗ

 äʕ ˯˷ǐ ˣǁ ä˖ǉ ɂ˹ƴƮǈǆǓ  þä Ʋ˹˞˭˲ȹ ˣǁɄǀƉȹ ǁä öʕ ˷˭ǁä ˣǄ ä˖ǊȿĀ çˤ˶˹ƨĀ æ̠ ɀ˘˯ǁä Ǉ˖ǉ Ǐƺ Ǐ˷˹˯

 Ʋ˹ƺ̠ǁä Āä ̠˹Ƹ˴ǁä îƑƾ˷˶ǁä xƜ˹ ƑǊƓ Ǐ˭ǁä þǗ ɍʕƽ îƑƾ˷Ǆ ƕ˹˷˹˯ǁä ǈƗƑƻ˴ȸ ɍ̟ǁä öʕ˷ǂǁ ƕ˹ƾ˷Ɨ è̞˰˹ƨ

 îˤ˹˞ǁä ɄḨ üƑ˹Ɯä æ˕Ƴ ˕ƴȸ þä ˕˯˷ƨĀ ɄƨƑ˷˭ǁä Ʉˬƽ çˤ˶˭ƨƕ˯˭˷˶ǁä  öʕ˷Ɨ ä̟Ǌƺ .ɍʕƽ îƑƾ˷˶ȸ þʕḥ˭ƨ



 ˢǁ îˤ˹˞ǁä Ǉ˖ǉ þǗ îˤ˞Ɨ ˙˹ǁĀ ƕƴ˹ˬ˞ǂǁ ˢƏǘǄ Ǐ˷˹Ɯ ü˘Ƴ ǈȸ è˕ƟĀ ˣǄ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ ˒˲˭ḥƗ

 Ǉ˖ǉ ɄḨĀ ý˕ƴǁä üä̆ Ɨ Ǘ Ǐǉ öäˤǆǗä ˗˹ƺƑ˴Ƴ Ǐ˶˲Ɨ.˗Ƣä ˙˷˯ǁ îˤ˞˭Ɨ ˢǁ ǏǊƺ  

 ɍ˖ǁä öʕ ˷ǁä ˣḥǁĀ ˙˷˯ǁä ˙ƻǆ ðƑ˹ƾ˶ǁä ˙ƻ˷ȿĀɄǀƉȹ  îƑ˶ƙ ǈ˹ƺ ɍ˖ǁä þƑɚ˶ǁä Ǐƺ ˕Ɯäˤ˭ǐ îƑ˶ƙ˗ˮǀà 

 éĀä̆ ˭ǐ Ƒ˵ȹäĀ˗ˮǀà  Ǐƴ˹ˬ˞ǁä üä̆ ƴǆǗƑȸ Ǐ˶˲ȹ ƑǄ ä˖ǉĀ ƑƴǄöäˤǆǔǁ ˕Ɵäˤǁä ˙˷˯ǁä ˣǄ.  è˕Ɵ ˤǁ ˣḥǁĀ

 ʕǊƺ Ʉƾƙà xƏƑḥǁä Ʉƴ˯ƨ˹ ä̟ǉ Ʉ˶ɚ˭Ǆ ̠˹Ʒ ̞ǐ̞Ɯ ÞǏƪ þʕḥƗ Āä ʕ˵ Ƴ s˯Ɵ ƑǊƓ ìäìïä æ̠ƻ̋ ƑǊƓ

.ƕ˶˹ǂƨ öäˤǆǓä ˣƳ ƕ˫˹ˬǁä ɊƺƑ˰ƗĀ ǗĀà Ǎ˷ƻ˹ƨ 

 ɂǂ˭˱Ǆ îƑƾ˷Ǆ ̠Ǌ˟Ā æ̠ƻ̋ è̞Ɵ ʕǁ åʕˬ˰ǂǁ ˒ƨƑ˷Ǆ ɍʕƽ ƑǉîƑƾ˷Ǆ îʕ˹̋ ƑǊƓ Ǐ˭ǁä æ̠ɀ̆˯ǁä Ǐƺ ʕǁĀ

 ˒ƨƑ˷Ǆ ̠˹Ƹǁä ʕ˵ ƴǁä þʕɚȹ ʕǊƺ îʕƻ˴ƴǁ öʕ ˷˭ǁƑƺ .ǇáƑ˷ƺ ǍǂƳ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ʉ˶ƴɀĀ ƕ˫˹ˬǂǁ

 Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗäĀ .̞ƏƑƨĀ ̠ƾ˭˲ ǁ˶ä öʕ˷ǂǁ ƕƻǁƑ˱Ǆ þʕḥƗ çä̠ƻ˞ǁäĀ ƕ˫˹ ǁˬä Ǐƺ îä̠ƾ˭ƨǗä ǍǂƳ ̞ƳƑƨ

.îˤ˞˭ǁä ˕Ʈ åƑ˱˭ǆǗä þä ˕Ḩˑǐ ä˖ǉ .ɂǁƑ˱˶ǁä ä˖ǉ Ǐ˷ƻȹ 

ä ǈ˹ǂƳ Ǎ˷ȿĀ Ǉäî ɍ̟ǁä öʕ˷ ǂ˭ǁ Ǉ̠˲˹ ƻƗ Ǐƺ þĀîäì Ǐƺ Ɉƾƨ ɍ̟ǁä Ɖ˞˱ ǁä ʕǉ ä̟ǉ ˢǁ ǈǆä ˢƷî .îˤ˞˭ǁ

 ̠ƢǓ ̇ Ɯ˷ îʕ Ɨ˞ ɍ̠ǐ 

 ƕ˷ƨ ƕɀ̠˰ ǁˬä ǈ˭ǂƟî ä̞Ɠ þĀîäì1831  ãìƑˬǄ ǈȸƑ˭Ḩ üƑȹǗ ˘ǁîƑ˳Ɨ îä˕Ƭä ˣǄ æ˕ƟäĀ ƕ˷ƨ ˕ƴȸ ɍä ý

Ƒ˹Ɯˤǁˤ˹˯ǁä  ǈ˹ƺ ê̠ ˳ȹ ɍ˖ǁäƑ˹Ɯˤǁˤ˹˯ǁä  ƕ˷ƨ óîǗä ˗˶Ƴ ý˕ƽĀ óîǗä çƑƾˬ˝Ā1830  þĀîäì .ý

 ƕˮǐ˕˰ǁä ˒˭ḥǁä ˜ƴȸ ˖ƢäǍǂ˲˭˹ǁ  Ǉ̠ ƻƨ ÞƑ˷ƙä ƑǊƗÞä̠ ƾȸƗĀ˗ƙƉ  öä˕Ƣ ˣǄ ǈ˹ƺ Ƒ˶ȿĀ ä˕Ɯ åƑ˭ḥǁä ä˖ǊƓ

 åƑ˭ḥǁä ä˖ǊƓ Ʋ˷˭ƾȹ ˣǄ Ʋˬ˞ǁƑȿĀ ǈȸ Ʋ˷˭ƽäĀɂƨǔǁ  Ǐǉ Ǉ˖ǉ ˓ǆƑḨĀ .Ɖ˞Ƣ ð˕ƾ˶ǁä åƑ˭ḥǁä þƑȸ Ʋ˷˭ƾȹ



 ä˖ǉĀ .Ǐ˰˹˲˶ǁä þƑ˶ȹǗä û˗˭ƺ ǈ˞ƾƨä ɍ˖ǁä æ̠ ˮƴǁä æ̠ ˯Ɵǈ˷ǂƳà ðǗĀ Ʉƨî ǈƾȹ˕Ƭ Ǐǁä åƑ˞Ƣ Ǐƺ 

üĀǓä ˢ˲ƾǁä Ǐƺ ƑƾȸƑƨ ˓Ǆ˕ƽ Ƒ˶ǀ 

˕ǐ þƑḨ ˓ƽˤǁä ä˖ǉ Ǐƺ ðîÞǏƪ  öäˤǆǗä çƑˬˮƓ Ǐ˶˲ȹ ƑǄ ˤǉĀ Ɖ˞Ƣ ƑǄ ˕Ɵ Ǐǁä 

Fixity of the species 

  ˗˹˹ƸƗ ɍä èĀ˕Ɵ ý˕Ƴ ˤǉĀǍǂƳ  ˣƏƑḥǁä ˙ƻǆ ˣǄ ˣ˹Ƴˤǆ ûƑ˷ǉ ˤǁ Ǐ˷ƴ˶ȸ Ȯ ƕƾ˹ǂƢ Ǐƺ úǘ˝Ǘä

Ƒ˶ǉ˕Ɵà  þä Ʋ˹˞ ˭˲Ɨ ǗĀ ä̟ɚǉ sǊƾǂƢ Ȯ þʕɚȹ îƑ˰ǁä ̇ ƾ˞ǂǁ ˒ƨƑ˷Ǆ ̠ƢäĀ ìîƑˬǁä ̇ ƾ˞ǂǁ ˒ƨƑ˷Ǆ

 æ̠ɀ̆˯ǁä Ǉ̟Ǌǁ öʕ˷ǁä ä̟ǉ ɔǂƢ Ȯ þʕɚȹ æ̠ɀ̆Ɯ Ǐƺ ̠ƏƑ˞ǁä ̇ƻǆ xǄ öäʕǆä ûƑ˷ǉ ʕǁĀ sǊ˭˫ Ɠ˹ ̠˹ƸƗ

 åǘḥǁä ˣǄ öʕ ǆ ˣ˹˭ƨ ûƑ˷ǉ ˤǁĀ .Ɉƾƺäíâ  ˢǊƾǂƢ Ȯ.ä˖ɚǉ ɂƨǔǁĀ  ǈǁˤƾȹ ƑǄ ä˖ǉ þä äˤǁˤƾȹ äˤǆƑḨ

ä ˣǄ ˣ˹Ƴˤǆ éĀ˘Ɨ þä Ʋ˹˞˭˲˭ƺ ƕ˹ƙäîˤǁä çƑƻ˴ǁä Ǐƺ öʕ ˷˭ǁä ˕Ʈ ä˖ǉ þǗ Ɖ˞Ƣ ä˖ǉĀ ð˕ƾ˶ǁä åƑ˭ḥǁ

 Ʉ˴˰Ɨ þä Ʋ˹˞˭˲Ɨ ˔ǁƑˮǁä öʕ ˷ǁä ˣǄĀ ˔ǁƑƙ öʕ ǆ ƛ˭˷˹ƺ åǘḥǁäǍǂƳ  ɍ̠Ƣä Ǉ̠Ǆ x˹ ǂ˹ƬǗä x˹Ƴʕ˷ǁä

 ð˕ƾ˶ǁä åƑ˭ḥǂǁ ɔƓƑ˞Ǆ ˗˹Ʒ þƑḨ ä˖ǉ ɄƓ .ä˖ɚǉĀ Ǐ˷˹˯ǁä ü˘ƴǁä ɔɀ˗˝ ˣƳ ɔǂƢ Ȯ þä ˢǂḥƗ ɍ˖ǁä

Ǘä) ðƑ˷Ɯ ƑƴǄ ƕȹä˕ˬǁä ˣǄ éĀä̆ ˭Ɨ Ǐ˭ǁä ɍäöʕ ˷˭ƗĀ åƑ˭ḥǁƑƺ öäʕ ǆǗä ˙˹ǁĀ ˗˹Ƹ˭Ɨ Ǘ ðƑ˷ƜǗä þäĀ (

 ÞǗˑ ǉ ˣḥǁĀ öʕ ˷˭ǁä ˕Ʈ ˣɚȹ ˢǁ ð˕ƾ˶ǁäˣ˹˶ǂƴ˶ǁä  äˤǆƑḨ ˢǉ ˣ˹˹˰˹˲˶ǁäǍǂƳ  üĀä ä˖ǉĀ .Ɖ˞ƢÞǏƪ 

 ƕƻǂ˭˱ ǁ˶ä xǀƑǄǗä Ǐƺ çƑƗƑˬ˷ǁäĀ çƑǆäʕ˰˹ ǁä öäʕǆä Ʉ˯ Ɨ˲Ā ðî̞Ɨ Ǐ˭ǁä ƕǂƟ̠ǁä Ǉ̟ǉ Ǐƺ þĀîäì ǈɣƟǗ

 ð˕ƾ˶ǁä åƑ˭ḥǁä þƑȸ ǈǄƑǊƗä Ǐƺ ɔ˰Ǆ ˣɚȹ ˢǁ ǈ˷ḥǁĀ ä˖ǉ Ǐƺ ɔ˰Ǆ þƑḨ ˤǉĀƉ˞Ƣà  ä˖ǉ þǗ ä˖ǉ Ǐƺ

Ɵ ǈƜĀ þĀ̞Ɠ ð ƾ̞˶ǁä åƑ˭ḥǁä Ǐǁä äʕƺƑƮä ɍä lǁí äʕƳìä xǐ̟ǁä sǉ ɄƓ ð ƾ̞˶ǁä åƑ˭ḥǁä ǈǁʕƾȹ sǁ ɔ

  .çƑ˷˯˹ ǁä sǂƴǁ æ̞˹Ɯ ƕƨäîì þĀ̞ȿĀ 



 Ǐǁä þĀîäì ÞƑƜî˘Ɯ ƜǘȸƑ  ðˤƜ  

 

 þƑḨ ˤǉĀ ä˕Ɯ Ǉ̠ ˹ƸƬ çƑƺǘ˭Ƣä ä˕Ƴ Ƒ˶˹ƺ ƕǊƓƑ˳˭Ǆ îˤ˹˞ǁä ˣǄ öäˤǆä ƑǊƓ ˕ƜĀĀüĀˑ˲Ǆ  ˣƳ

ˢǉìƑ˹˞Ƭä  ˢǊˠƻƟĀɄƜǓ  æìˤƴǁä  

 Ƒˬɀ˗ƾƗ ˢǉĀ îˤ˹˞ǁä ðîìĀ14  öʕ ǆ  



 

ɌàîĀ  îˤ˹˞ǁä þä (˗˹ƺƑ˴Ƴ) ƕ˷˹ƴǄ öäˤǆä þä ǈƬƑ˱ȿĀ ƑǊ˹ƺ ƕƻ˹ƻ˝ çƑƺǘ˭Ƣä ƲǄ ä˕Ɯ ƕǊƓƑ˳˭Ǆ Ǐǉ

 ˗ǊˠƗ˗ˮǀà  ˗Ƣä ˢƨˤǄ ˣƳ ƕȿˤ˝˗ǁä ǈ˹ƺ ƲƻƗ˗Ɨ ɍ˖ǁä ˢƨˤ˶ǁä Ǐƺ 



 

 



 þä ɊƟǗĀ ǈǄä̞ƽä Ǐƺ ̠˹ƸƬ ùǘ˭Ƣä ɊƟǘƺ ̠˹ Ḩˮ ̠˯ ƪ þĀ̞Ɠ æ̠ɀ̆Ɯ Ǐƺ ̊ ƴ˹ȹ öʕǆ Ƒ˵ȹä ɊƟǗĀ

 ˢǉîƑƾ˷Ǆ åˤˬƟ ƑǊƓ æ̠ ɀ˘Ɯ Ǐƺ äˤ˳˹ƴȹ ˣǐ˖ǁä Ɍʕƽà  ˣǐ˖ǁä ˣǄäĀìƑ˞˴ȹ  Āä çä̠ ˳Ɵäʕ ǂǀƉȹ  Ǎ˵ƽ .îƑ˶ƙ

 Ǉ̠ ˹ƷĀ îƑƾ˷˶ǁä ɄɚƪĀ ɄǀǗä öʕ ǆĀ ƕ˳˹ƴ˶ǁä þƑɚǄ ˒˲Ɵ ˢǊ˶˲ƾɀĀ îˤ˹˞ǁä Ǉ˖ǉ ðî˕ǐ Ʉɀˤ˝ ˓ƽĀ

 Ǐǁä ɄƬĀĀ14  öʕ ǆ  

 îĀ˖Ɠ ƑǊƓ æ̠ ɀ˘Ɯ Ǐƺ ˚˹ƴƗ Ǐ˭ǁä îˤ˹˞ǁä þä Ǐ˷ƴ˶ȸ .îˤ˞Ɨ ˙˹ǁĀ öʕ ˷Ɨ Ǐǉ ƑǊˠƟǗ Ǐ˭ǁä îˤ˹˞ǁƑƺ

 þä éƑ˭˰Ɨ ƕƻƪƑǆɄǀƉƗ  þʕɚȹ îƑƾ˷˶ǁä ˒ˬ˲ǁä ä̟Ǌˬƺ Ƒǉ̠ƸƬ xǄ îĀ̆ˬǁä ä̟ǉ Ɍʕƽà  üĀǗä ˣǄǈǆǓ 

 ý˕˱˭˲ȹ˗ˮǀà .  

ˤǉĀ ˗Ƣä ɄǄƑƳ Ƒ˵ȹäĀ  xǄ Ǉ̠˹ƷĀ ̠˹ƸƬ îƑƾ˷ǄĀ ɍʕƽ îƑƾ˷Ǆ çƑ˷˹Ɯ ƑǊˬƺ Ǐ˷˹Ɯ öʕ˷Ɨ ƑǊƓ îʕ˹˞ǁä þä

 ˣḥǁĀ ðƑ˷ƜǗä ɄḨ Ǐƺ ìˤƜˤ˶ǁä Ǐ˷˹˯ǁä öʕ ˷˭ǁäƕƴ˹ˬ˞ǁä  Ƒ˵ȹä åƑ˱˭ǆǗä Ǐƺ îĀì ˒ƴǂƗ ˒˱˭˷ƗĀ

ä ÞƑɀˤƽǓä ɄƴƻǁƑȸ ˣǐìˤƜˤ˶ǁ ɂ˹ƴƮ ǇîƑƾ˷Ǆ öʕ ǆ ƑǊƓ ƕ˵˹Ɠ ˓˲ƾƺĀ è˕Ɵ ˤǁĀ ɂǁƑ˱Ǆ ɍà ˣǁ ä˖ǉ

 äˤ˯˷ǐǈǆǓ  þä Ʋ˹˞˭˲ȹ ˣǁɄǀƉȹ  ƕ˹ƾ˷Ɨ è˕˰˹ƨ æ̠ ɀ˘˯ǁä Ǉ˖ǉ Ǐƺ Ǐ˷˹˯ǁä öʕ ˷˭ǁä ˣǄ ä˖ǊȿĀ çˤ˶˹ƨĀ

 Ʉˬƽ çʕ˶˭ƨ Ʋ˹ƺ̠ǁä Āä ̠˹Ƹ˴ǁä îƑƾ˷˶ǁä xƜ˹ ƑǊƓ Ǐ˭ǁä þǗ ɍʕƽ îƑƾ˷Ǆ ƕ˹˷˹˯ǁä ǈƗƑƻ˴ȸ ɍ̟ǁä öʕ˷ǂǁ

˷ƨĀ ɄƨƑ˷˭ǁä îˤ˹˞ǁä ɄḨ üƑ˹Ɯä æ˕Ƴ ˕ƴȸ þä ˕˯ƕ˯˭˷˶ǁä  ǈȸ è̞ƟĀ öʕ˷Ɨ ä̟Ǌƺ .ɍʕƽ îƑƾ˷˶ȸ þʕḥ˭ƨ

 ɄḨĀ ý˕ƴǁä ˣǄ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ ˒˲˭ḥƗ ˢǁ îˤ˹˞ǁä Ǉ˖ǉ þǗ îˤ˞Ɨ ˙˹ǁĀ ƕƴ˹ˬ˞ǂǁ ˢƏǘǄ Ǐ˷˹Ɯ ü˘Ƴ

 Ǐ˶˲Ɨ üä̆ Ɨ Ǘ Ǐǉ öäˤǆǗä Ǉ˖ǉ˗˹ƺƑ˴Ƴ .˗Ƣä ˙˷˯ǁ îˤ˞˭Ɨ ˢǁ ǏǊƺ 

ÞƑƾȸ åƑ˱˭ǆä ǈ˹˶˲ǆ ä˖ǉĀ 

Selective survival= Natural selection 



 ˣḥǁĀɂƨǔǁ  äïƑ˯Ǆ ǈ˹˶ ǆ˲ ƑǄ ʕǉĀ åƑ˱˭ǆǗäĀ öʕ˷ ǁ˭ä ä̟ǉ xƓ˹ Ɖ˞Ƣ ƕƾɀ̠˞ȸ Ɉȿî þĀîäì  

Microevolution= variation 

 î˗ḥ˭ǄĀ ˗ˬ˭˱ǄĀ ɊƟǘǄ ǈǆǓ Ǐ˶ǂƳ ˤǉ ä˖ǉĀ 

 üƑƽĀäíâ  îˤ˞Ɨ è˕˰ȹ þä ˣɚ˶˶ǁä ˣǄ ˣ˹˷˲ǁä ˣ˹ǐǘǄ ä˕Ɯ Ʉɀˤ˝ ˣǄï üǘƢ ǏƺðƑ˷Ɯǔǁ  ˙˹ǁĀ

 Ɉƾƺ öäʕ ǆà ˣɚ˶Ǆ ƕȹƑǊ˷ǁä ǏƺĀ ˢǀä̠ ˭ɀĀ ä˕Ɯ ˗˹ƸƬ îˤ˞Ɨ îˤ˞˭Ɨ Ʉ˹Ɯ ɄḨ Ǐƺ îˤ˹˞ǁä Ǉ˖ǉ þä Ǐ˷ƴ˶ȸ

 ɂǂ˭˱Ǆ ˗Ƣä ˣƏƑḥǁ îˤ˞˭Ɨ îˤ˹˝ ˓˲˹ǁ ǇƑƳìä ɍ˖ǁä îˤ˞˭ǁä ˤǉ ä˖ǉĀ 

Macroevolution 

î˗ḥ˭Ɨ ǗĀ ˗ˬ˭˱Ɨ ǗĀ ɊƟǘƗ Ǘ ƑǊǆǓ ƕ˹Ʈ˗ƺ Ǉ˖ǉĀ 

 ɂƨǔǁĀ ˞˭˲ƗĀ ƞ˹˰Ƭ éƑ˭˷˭ƨä ƑǊ˹ǂƳ Ǐ˷ˬƗ þä Ʋ˹˞˭˲Ɨ çƑǄˤǂƴ˶ǁä ˙ƻǆ ƑǊ˹ǂƳ Ǐ˷ˬƗ þä Ʋ˹

Ɵ̞äĀ î̞˴ Ǆ xǄ îʕ˹˞ǁä Ǉ̟ǉ ɄḨ þä ƕ˰˹˰Ƭ ƑˬǁƑƷ ƕǄʕǂƴǄ xǄ þĀîä̞ƺ .Ɖ˞Ƣ éƑ˭˭˷ƨä  ǏǉĀ

ƕƳˤ˷˭Ǆ  ˓Ƴˤ˷Ɨ ˙˹ǁĀ çîˤ˞Ɨ îˤ˹˞ǁä Ǉ˖ǉ þä ˤǉĀ Ɖ˞Ƣ éƑ˭˷˭ƨä Ǐ˷Ɠ ǈ˷ḥǁĀ ƞ˹˰Ƭ ä˖ǉĀäíâ 

 îˤ˞˭Ɨ çƑ˷ƏƑḥǁääíȾĀ ˕ƟäĀ î˕˴Ǆ ˣǄ çƑ˷ƏƑḥǁä ɄḨ 

˱˭ǆǗä Ʉ˶Ƴ ̠˹ ƻ˲Ɨ ÞƑƨä xǄ ʕǉ þĀîäì ɂƨǓƑƺ ƑǄ ˙ɚƳ ǍǂƳ îˤ˞˭ǂǁ û˗˰˶Ḩ Ǉ̠ ˲ƺĀ Ǐƴ˹ˬ˞ǁä åƑ

 ÞƑ˹ƪà ǗĀ åˤ˹Ƴ ǈȸ ˕Ɯˤǐ Ǘ ˣǐ˖ǁä ýǘ˲ǁä ÞƑɀˤƽǓä ǍǂƳ ɉƑƻ˰ǁä ˤǉĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ǈȸ ýˤƾȹ

 .ð˕ƾ˶ǁä åƑ˭ḥǁä üƑƽ Ƒ˶Ḩ ƕ˶˹ǂƨ ðƑ˷ƜǗä ÞƑƾȸ ǍǂƳ ɊƺƑ˰ȹ ɍà .ƕƻǁƑ˱Ǆ 

***** 



 ǈƾˬ˞ȹ þä xǄ ü̞ȿĀ Ɖ˞Ƣ þĀîäì ǈƾˬ̋ xḥǁĀ þĀîä̞ǁ ̇ ǁ˹ ʕǉ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä þä Ƒ˷ƺ̠Ƴ þä ̞ƴȸ

 þä ǍƳìà þĀîäì ÛɂǁƑ˱˶ǁäĀ ɂ˹ƴ˵ǁäĀ åʕ ƴ˹˶ǁä Ʉɀ̆ɀĀ ƕ˶˹ǂƨ ðƑ˷ƜǓä ǍǂƳ ɊƺƑ˰ȹ ǈǆƑȸ ƞ˹˰ Ƭ

 .äĀ˗ƙ˕˷ǐ ˣ˹˹ƴ˹ˬ˞ǁä ÞƑɀˤƽǗäĀ ìˤ˲ȹ ɍ˖ǁä ˤǉĀ åˤ˹ƴ˶ǁä ɍà ˒ǁƑ˱˶ǁä ǍǂƳ ɊƺƑ˰ȹ åƑ˱˭ǆǗä 

ƴȹ Ǘ ɍ˖ǁä Ʉ˶ɚ˹ǁ ̠˹ƺƑ˴Ƴ ǈƴǄ ̠˵ ȹ˰ sǁ ðʕ ƜƑȸǘƜ î̆Ɯ xǄ ìƑƳ ƑǄ̞˷Ƴ þĀîäì þä xɀ̠˹ḥˮǁä ǈƺ̠

 þƑǄ˘ǁä ä˖ǉ Ǐƺ ä̠ ˭ǂ˯ǆâ Ǐƺ ä˕Ɯ æîˤǊ˳Ǆ ǈ˭˹ȿ˗Ɨ ˓ǆƑḨ ɍ˖ǁä ýƑ˶˰ǁä ƑǊ˷Ǆ ü˕Ɠ ý˕˱˭ƨä ǈ˷ḥǁĀ ƑǊ˭ƨäîì

 þĀîäì .Ǉ̠˹ƷĀ ̊ ɀ̠ǁäĀ þäʕǁǓä æ̆˶˹Ǆ ƕǁǘ˲ȸ äʕɣƻ˭˰ ǁ˹ ƕˬƨƑ˷Ǆ ƑƴǄ öäʕǆà ƛɀĀ̆Ɨ äʕǁĀƑ˰ȹ äʕǆƑḨĀ

û˗˭ƪä  öäˤǆǓä ǍǂƳ üˤ˴˰ǂǁ éĀä̆ Ɨ ƕ˹ƻ˹ḨĀ ýƑ˶˰ǁä öäˤǆà ˣƳ ˢǊƙƑ˰ȸä ðîìĀ ýƑ˶˰ǂǁ ˣ˹ǐìƑǆ Ǐƺ

 .öʕ˷Ɨ ǈǆä ýʕ˹ǁä ù̠ƴǆ Ƒ˷ǆä sƷî îʕ Ɨ˞ ʕǉ æ̆˶˹Ǆ öäʕǆà ǍǂƳ üʕ˴˰ ǁƑȸ ǈǆä þĀîäì x˟ Ā ƕǂ˵ƻ˶ǁä 

 



 öʕƮʕ ǁ˶ä ä̟ǉ Ǐƺ ̞Ǌ˯ȸ Ʉ˶ƳĀ ƕ˹˰ ɀ̠˳ƗĀ ƕ˹ƜîƑƢ çƑƻƬ Þäʕƨ ƕƨäîìĀ ýƑ˶˰ǂǁ ǈƙƑ˰ȸä þĀîäì Ʉ˶ǀàĀ

 ǈ˷ḥǁĀ Ƒƴˬ˝ è˕˰ȹ ˢǁ ä˖ǉ ˣḥǁĀ îˤ˞˭Ḩ ˗Ƣä ˙˷Ɯ ǏǂƳ ýƑ˶˰ǁä ˣǄ Ʉ˴˰ȹ þä ɄǄƉȹ þƑḨ ǈǆǓ Ʉ˳ƺ

 ʕǉ þĀîäì ƑǊ˹ǁä ɄƬĀ Ǐ˭ǁä ƕ˰Ʈäʕǁä ƕƾ˹ƾ˰ǁä ɄƓ ̠ǄǗä ä̟ǉ Ǐƺ ǈǂ˳ƺ xƳ xɀ̠˹ḥˮǁä sǂḥ˭ǐ Ǘ ä̟Ǌǂƺ

 Ǐǁä ìˤƴƗĀ Ɉǂ˭˱˭ƨ Ƒǉˤǁ˘Ƴ Ǐ˭ǁä ƕƻǂ˭˱˶ǁä ýƑ˶˰ǁä öäˤǆƉƺ ýƑ˶˰ǁä éĀä̆ Ɨ Ǐƺ ɄƢ˕˭ǁä ˣƳ Ǎǂ˱Ɨ ˤǁ ǈǆä

ƑƟ Ǐƺ öʕ˷Ɨ ǍǂƳ ɍʕ˭˰ȹ þäʕ˹Ɵ ̠ˮǀà ʕǉ ýƑ˶˰ǁä þä ƕɣƟǘǄ ƲǄ öäʕǆǓä x˹Ɠ ü̆ƴǁä Ʉˬƽ ǏǁĀǗä ƑǊ˭ǁ

 .ƑƴǄ ɄƨƑ˷˭ɀĀ Ǐ˷˹ ǁ˯ä Ɍʕ˭˰˶ǁä ̇ƻǆĀ Ʉɚ˳ǁä ̇ƻǆ ̞ƟäĀ ̇ Ɯ˷ ǈǂḨ ä̟ǉ sƷîĀ þäʕǁǓä 

 þĀîäìɄ˶ǀà ˕ȿĀ ǈƙƑ˰ȸäà ǈƗƑȸƑ˭Ḩ Ǐƺ Ʉ˶˭ḥƗ æ̠ ḥƻǁä ç ɄƓ ƕȿ˗˯˭ǁƑȸ ƑǊ˭ˬˮǐ þà Ʋ˹˞˭˲ȹ ˢǁ ǈǆà ˢƷî

 åîƑ˯˭ǁä .ðƑ˷ƜǗä çƑˬƙ ˤǉĀ ˙ɚƴǁä ˓˭ˬƙä ƕƳ̠ ƻ˭˶ǁä ɇƑ˶ǆǓä Ǉ˖ǉ þà ˣ˶˵˭Ɨ ƕɀ˗ˠǆ êä̠ ˭ƽƑȸ ýƑƽĀ

 Ǐǉ) ÞƑƾ˭ǆǗƑȸ ƑǊƻƬĀ ƕ˹ǂ˶ƴǁ ƕ˯ƗƑǆ îˤ˞˭ǁä ƕ˹ǂ˶Ƴ ˣǄåƑ˱˭ǆǗä ˣǄ öä̠ ˴ǁä ˡǁ˖ḨĀ ÛǏƴ˹ˬ˞ǁä (

.ƕ˹˰ǁä çƑ˷ƏƑḥǂǁ ǏƏƑƾ˭ǆǗä ˗ƙƑḥ˭ǁä Ǐƺ ˢǉƑ˲˶ǁä ǏƳƑ˷˴ǁä îƑ˹˭ƢǗä ˗˹ƙƉƗ ˙ƻǆ ǈǁ ÞƑƾˬǁä ɄƜà 

Ƒ˳Ɨ ˗˳ǆɀĀîäì ˘ǁî ƕ˷ƨ ˣ1859"öäˤǆǓä ɄƬà " ǈȸƑ˭Ḩ ý ÞƑƾƗîǗäĀ Þˤ˳˷ǁä Ǐƺ ǈ˭ɀ˗ˠǆ ǈ˹ƺ ˚ƽƑǆĀ Û

˷ǄǏǉ ƕ˹ƨƑƨà ƕ˹ƾ˞˷Ǆ ƕǄ̞ƾǄ xǄ ăƑƾǂ˞ ɄƜà ˣǄ öä̠ ˴ǁä ǍǂƳ ƕ˹˰ǁä çƑ˷ƏƑḥǁä îˤ˞Ɨ ˕˶˭ƴȹ " :

.ÞƑƾˬǁä öä̠˴ǁä Ǐƺ ɍʕƾǁä ïʕƻɀĀć˰ȹ xƟ˹ Ǐƺ Û"þƑ˹˲˷ǁäĀ ƕ˶ɀ˘ǊǁƑȸ ɂ˹ƴ˵ǁä ǍǂƳ ˢɚƾɀĀ . üˤ ǈǆâ

˕Ɯˤǐ ˭ǐ ƕƴ˹ˬ˞ǁä Ǐƺ ɍ˕Ɠà öä̆ ǆĀ ÞƑƾˬǁä ɄƜà ˣǄ ðƑƽ öä̠ Ƭ ăƑ˶Əäì ɂ˹ƴ˵ǁä ǍǂƳ ɍʕƾǁä ǈ˹ƺ ˒ǂƸ à Ā

ɂǁƑ˱˶ǁäĀ åˤ˹ƴ˶ǁä ǍǂƳ ˢ˹ǂ˲ǁäĀ ˒ƨƑ˷˶ǁä ˗˹Ʒ ǍǂƳ ˒ƨƑ˷˶ǁä Û ä˖ǉ ˕ƴȸ Ʉ˶ǀà ǈ˷ḥǁĀ ƞ˹˰Ƭ ä˖ǉ ɄḨ

ä˖ǉ þâ üƑƽĀ  îˤ˞˭ǁä èĀ˕Ɵ Ǎǁâ ɍìˑǐ ƑǄ (ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁä ǍǂƳ ÞƑ˷Ɠ) " ǈȸƑ˭Ḩ Ǎ˶ƨ ˕ƾƺ ä˖ǁĀ

 ɄƬà˶ǁä ðƑ˷ƜǓä ǍǂƳ ɉƑƻ˰ǁä Āà Ǐƴ˹ˬ˞ǁä ÞƑƾ˭ǆǗä ƕ˞ƨäˤƓ öäˤǆǓä ɄƜà ˣǄ öä̠ ˴ǁä Ǐƺ ƕǂ˵ƻ

Ǐƴ˹ˬ˞ǁä ÞƑƾ˭ǆǗä" Ü"çäîƑˬƳ ǈȸƑ˭Ḩ Ǐƺ î˗ɚɀĀ " ÞƑƾˬǁä Ā " ðƑ˷ƜǓä ˣ˹Ɠ ÞƑƾˬǁä ɄƜà ˣǄ öä̠ ˴ǁä " Ā "



." îƑ˭˱˶ǁä éĀä̆ ˭ǁä "  ǏƳƑ˷˴ ǁä åƑ˱˭ǆǗä ðîì þĀîäì þä sƷîartificial selection  ɄƢ˕˭Ɠ

ǁä .˗˳ˬ 

 ǍƳìäĀ ä̟ǉ ɄƻƷà äíƑ˶ǂƺ ÛƲ˞˭˲ȹ sǂƺ ýƑ˶˰ǁä îʕ˞˹ǁ ìʕǊ˯ ǁ˶äĀ êƑ˭˶ǁä sǂƴǁä ý̞˱ ƨ˭ä ǈǆä sƷî þĀîäì

ÝɈ˹˲ȸ ˕ƟäĀ ɄƬà ˣǄ çîˤ˞Ɨ çƑ˷ƏƑḥǁä ɄḨ þƑȸ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ 

ÞǏ˳ǁä  åƑ˱˭ǆǗä Ǐƺ ä˕Ɯ ˢǊ˶ǁä þĀîäì ǈƺ̠ƴȹ sǁ ɍ̟ǁä ǈ˷ḥǁĀ Ǉ˕ǐ˕Ɯ ƕ˹˷˹Ɯ çƑƻƬ ɔǂ˱ȹ Ǘ ǈǆä ˤǉ

 Ʉ˶ƴȹǍǂƳ  ̇ ˷˯ǁä ̇ƻǆ xǄ ɍ̠Ƣä öäʕǆà ɄƓƑƾǄ Ǐƺ öʕǆ îƑ˳˭ǆä ɄƴƻǁƑȸ æìˤƜˤǄ çƑ˷˹˯ǁ˹Ɠ Ǐƺ çƑ˫

 ƕƻǂ˭˱ǄǈǆǓ ˗ˮǀà  ɊƺƑ˰ɀĀ ǈˬƨƑ˷ǄǍǂƳ ˗˹˹Ƹ˭ǁä ˣǄ öʕ ˷ǁä çƑˬƙ ˒ɀ˗Ƹǁä ÞƑ˷ƺƌȸ .ǂƳ ÞƑ˷ȿĀ åƑ˱˭ǆǗä ǈ˹

 Ƒ˵ȹà ɄƓ çƑǆäʕ ˹˰ǁäĀ çƑƗƑˬ˷ǁä èƑ˰ȸäĀ çƑƨäîì ɄḨ Ǐƺ ɄƓ ˗Ƣä Ǐǁä ˙˷Ɯ üˤ˰ȹ ˣǁ Ǐƴ˹ˬ˞ǁä

ƕ˹Ɯˤǁˤ˹ˬǁä  ƕ˹Ə˘˯ǁämolecular biology  ûƑ˷ǉ ɄƓ ðƑ˷ƜǗä ˣ˹Ɠ ɇǘ˭Ƣä è˕˰ȹ Ǘ ǈǆä ˓˭ˬƙä

 ̇ ˷˯ǂǁ öʕ˷ ǁ˭ä ǍǂƳ ɍʕ˭˰ȹ Ǐ˷˹Ɯ ó Ɵʕ Ǐƺ ì̞˰Ǆ ǈȹä þä ɍì ǈǁ ɍ̟ǁä ̇ Ɯ˷ ɄḨ xƓ˹ ýƑƗ ü̆Ƴ

.˕Ɵäʕ ǁä 

 ˣḥǁĀ öʕ ˷˭Ǆ ˤǉ ƕƳˤ˷˭Ǆ ƕƴ˲˭Ǆ ƕ˫˹Ɠ Ǐƺ ˒ǂḥǁä ˤǂƺ .˗ƴ˳ǁä üˤ˝ ǏǉĀ ƕƻƬ Ǐƺ åǘḥǁä üƑˮ˶ƺ

çƑ˫˹ˬǁä ùǘ˭Ƣä ˒ˬ˲ȸ  Ǎǁä Ʉ˹˶˭ƨ ƕƳˤ˷˭˶ǁä åǘḥǁä ˕˯˭ƨ ì˗Ɠà ƑǊ˲ƾ˝Ā ǘ˹ǂƽ ü˘ƴ˷Ɨ ƕ˫˹Ɠ Ǐƺ Ʉˮ˶ƺ

 ƞ˹Ʈˤ˭ǂǁĀ ˡ˹˶˲ǁä Ā˗ƻǁä Āí ìˤ˲ȹ þä 

 ù˗Ɵ ˤǉ Ʉɀˤ˞ǁä ˗ƴ˳ǁä ƕƻƬ Ʉ˹˱ƗL  ù˗Ɵ ˗˹˴ƾǁä ˗ƴ˳ǁä ƕƻƬĀS ÞƑȸǕƑƺ  ˢǊ˷Ǆ ɄḨLS  ƑǄ˕˷Ƴ

 öäʕ ǆǓä ɄḨ äʕ ˬ˯˷ǐ äˤǂƨƑ˷˭ǐLS LL SS LS  ƕ˞ǂ˭˱ ǁ˶ä çƑƻ˴ǁä Āí ˒ǂƷǗä þʕɚɀĀ ˒˱˭˷˹ƨĀ



 ýǘ˲ǁä ǍǂƳ ɊƺƑ˰ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑƺ äĀ˗˶˭˲ɀĀ ˗ˮǀà äˤǆˤɚȹ ˢǉ ˣ˹˞ǂ˭˱˶ǁä Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä

 Ǐ˷˹Ɯ ÞƑ˷ƷĀ öʕ ˷Ɨ ˗ˮǀǓäĀ 

LS * LS 

LL LS LS SS 

LL LL LS LS LL LL LS LS LS LS LS LS LL LS LS SS LS LS SS SS LS 

LS SS SS  

 дв дϜ ϸϮж ϝжкм24  ϸтУϲ14  сЛтϠАЮϜ Ϟϝ϶ϦжъϜм дтϸϚϝЂЮϜ акм АЂмϦв ϼЛІϠ дтКмжϦв мк

м алтЯК ДТϝϲт5 м ϢϼϝϲЮϜ аϝтцϜ ϜмЯвϲϦт ъ ШтвЂ мϼТ5  ϢϸϼϝϠЮϜ сЮϝтЯЮϜ ϜмЯвϲϦт ъ ϼтЊЦ ϼЛІ 

 ϼтϪЪϠ пЯКϜ алϦϠЂж дтКмжϦвЮϜ дмЪтЂ ϣЛтϠАЮϜ сТ иϜϼж ϝв ϜϺкм ШЮϺ дв ϼϪЪϒ ИмжϦЮϜ мЮм 

ƺ ˣḥǁĀ ˓˰ˬƬàĀ ˓ǁ˘ƴǆä Ǐ˭ǁä ƕ˫˹ˬǁä Ǐì˗Ɠà  ˢǊ˵ƴȿĀ Ɉƨˤ˭˶ǁäĀ ˗˹˴ƾǁä ˗ƴ˳ǁä Āí ƑǊ˷Ǆ å˗Ǌ˹ƨ

 Ɉƾƺ Ʉɀˤ˞ǁä ˗ƴ˳ǁä Āí ˤǉ ɄƨƑ˷˭˹ƨ ɍ˖ǁä ˣḥǁĀ Ǎ˷ƻ˹ƨLL  Āí Ɉƾƺ ˤǉ ƕ˫˹ˬǁä Ǉ˖ǉ Ǐƺ Ǎƾˬ˹ƨĀ

 ˗ɀ˘Ƹǁä Ā˗ƻǁä 



 

 ɊƟǘǆ ˣḥǁĀ 

1  ɄƴƻǁƑȸ æìˤƜˤǄ çƑ˷˹˯ȸ ƕ˫˹ˬǂǁ ˢǂƽƉƗ ˤǉ 

2  ˢǉìä˕Ɯä ˣǄ öʕ ˷Ɨ ɄƽäĀ äˤǁ˘ƴǆä ˤǉ 

3  Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ è˕Ɵ ä˖ǉ 

4  ˕ƟäĀ ˣ˹˯ǁ ƕƺƑƮâ ˕Ɯˤǐ Ǘ 

5  ƕ˹˷˹Ɯ æîƑ˲Ƣ ɍà ç˕ƾƺ ˕ƽ ˣ˹˯ǂǁ çǗìƑˬ˭Ǆ ûƑ˷ǉ ƕƾ˹ƾ˰ǁä 

6  ̇ ƾ˞ǁä ̠˹ƸƗ ʕǁ ÞƑ˷ƻǂǁ ƕƮ̠Ƴ þʕɚ˹ƨĀ ƕ˹ǂˬƾ˭˲ ǁ˶ä çä̠˹Ƹ˭ǂǁ ƕ˹ǂƓƑƽ Ʉƽä ä̟ǉ öʕ˷ǁä 



Āìˤƴ˹ƨ ˓˞ǂ˭ƢäĀ ƕ˫˹ˬǁä æìƑƳ ˤǁ ˣḥǁĀ ɇǘ˭ƢǗä Ǎǁä þ 

 xǄ ü̞Ɠ ǈǄʕǊƻǄ ˒ǂƽ ǈ˷ḥǁĀ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä ̝ ǂ˹Ɠ xǄ sǂƴƗ þĀîäì Ƒ˷ƺ̠Ƴ Ƒ˶Ḩ ɂƨǔǁ xḥǁĀ

 ƕˠƺƑ˰˶ǁäǍǂƳ  ÞƑƾˬǁäĀ öäˤǆǓä çƑˬƙƞǂƬǔǁ  ˙ƻǆ ˣǄÛ˙˷˯ǁä  Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä þä þĀîäì ǏƳìä

 æˤƽǈ˹ƾ˹ǂ˱Ɨ  ǈȸ ɍ˖ǁä Ʉƴ˯Ɨ ƕ˞˹˲ȸ çä̠ ˹Ƹ˭Ɠ ƕ˹˯ɀî˕Ɨƕˬ˲˭ɚǄ ƕƻƬ ˞˭ɀĀ Ǐƾˬǐ ɍ˖ǁä ˤǉ îˤ ˣḥǁĀ

 (ɂǁƑ˱ǄĀ åˤ˹ƴǄ) æ̠ ƻ˝ ǈ˹ƺ ɍ˖ǁƑƺ èîˤƗ Ǘ ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁä þà Ƒ˷ƺ˗Ƴ ǏƽƑˬǁäĀǍ˭Ɵ ƽǓä ÞƑɀˤ

 ýǘ˲ǁääˤ˷ƻȹ 

˕ǁˤƜ ˣ˹ƻ˹˭ƨ üˤƾ˹ƺ 

 xƳ îʕ˞˭ǁä çä̠˹ƸƗ ƕ˹ǂ˶ƴǁ ǇƑ˯Ɨä Ǐ˞ƴƗ ƕƽǘƢ æʕƽ þƑḨ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä þä æ̠ḥƺ ý̞ƽ þĀîäì

ƕˬ˲˭ɚ˶ǁä æ̠ ˹Ƹ˴ǁä çƑƻ˴ǁä þä ɔɀ˗˝  .ˢǀä̠ ˭Ɨ 

Darwin introduced the idea that natural selection was creative in 

giving direction to a process of evolutionary change in which small 

hereditary changes accumulate. 

Gould, Stephen Jay (2002). "Natural Selection as a Creative Force". 

The Structure of Evolutionary Theory. Harvard University Press. pp. 

137ı141. Retrieved 2009- 05- 19. 

 ̞˹ƟĀ Ɉ˹˲ ȸ ǏƟ xƏƑḨ üĀä xǄ ÞǏƪ ɄḨ îʕ˞˭ǁ ƕ˹ƨƑƨǓä æʕƾǁä Ǐǉ åƑ˱˭ǆǗä þä þĀîäì ̠ˬ Ƴ˭ä ɄƓ

ÞǏƪ ɄḨ Ǐǁä ƕ˹ǂ˱ǁä 



Natural selection was the primary way that everything changed itself 

from lower life forms and new species were produced. 

 ǗƑƺ Ɖ˞Ƣ ä˖ǉ ǈǄˤǊƻǄ ˣḥǁĀ æˤƽ ˓˲˹ǁ åƑ˱˭ǆǈ˹ƾ˹ǂ˱Ɨ ˙ɚƴǁä ɄƓ ù̠ƴȹ xɚȹ sǁ ǈǆä þĀîäì ƕ˹ǁƑɚƪâ .

 ýǘḨ ǍǂƳ ˕˶˭ƴȹ þƑḨ ɄƓ ƕ˹ƙäîˤǁä çƑƻ˴ǁä ǗĀ çƑ˷˹˯ǁä ˣƳ ÞǏƪûîƑǄǗ Ǐ˲ǆ˗ƻǁä ˢǁƑƴǁä Ɖ˞˱ǁä  

 

 )1744 - 1829Û (  

 ûîƑǄǗ þʕƜ þƑǀ îƑ˴˭ƢƑȿĀ üĀǓä Þ̆ ˯ǁä Ǐƺ ˓Ǆ˕ƽ Ƒ˶Ḩ .ƕƴ˹ˬ ǁ˞Ƒȸ ăƑ˶˭ǊǄ ăƑ˹˶ȹìƑǀàĀ ăƑ˹˲ǆ̠ƺ ăƑȹ̞˷Ɯ

 ðî̞ǐ þà î̠ƽĀ ƕƴ˹ˬ ǁ˞Ƒȸ ăƑ˶˭ǊǄ ƞˬƬà ăä̞ǐ̞˰Ɨ ʕǀƑǆʕǄ ǏƺĀÛ˒˞ǁä  ê̠ Ɯ þà ˕ƴȸ ˚˹˯ǁä ˣǄ ˕ƳƑƾƗ

 ýƑƳ Ǐƺ1766.  ýƑƳ1802þäʕ ˹˰ǁä ˢǂƳ ƕƻ˲ǂƺ ǈȸƑ˭Ḩ ˗˳˷Ɠ ýƑƽ ý  

Philosophie zoologique 



 ˕ƴɀĀ ˤǉ üĀàƕ˹Ʈ˗ƺ ƕǄ˕ƾǄ ý˕ƽ ˣǄ ƕ˹˰ǁä çƑ˷ƏƑḥǁä îˤ˞˭ǁ ƕ˞˲ˬǄ æîˤƬ ǏƺĀà þƑḨ ɍ˖ǁä .ü  ˣǄ

 ăƑˬǉ̟Ǆ îʕ˞˭ǁä xǄ ɄƴƜÛăäïîƑȸ  üƑƽĀþâ  ƑǊƗƑ˹Ɵ ÞƑ˷ƙà ƑǊ˭ˬ˲˭ǀä Ǐ˭ǁä çƑ˶˲ǁä ˓ǂƾǆ ˕ƽ ƕ˹˰ǁä çƑ˷ƏƑḥǁä

 Ʉ˹Ɯ Ǎǁâ Ʉ˹Ɯ ˣǄèîˤƗ Ǘ ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁä þä ù˗ƴǆ þǗä þǗ Ɖ˞Ƣ Ʋˬ˞ǁƑȸ ä˖ǉĀ Ǉ˖ǊȿĀ Û æîˤ˴ǁä

 Ǉ˖ǉ çîˤ˞Ɨ.çƑ˷ƏƑḥǁä  Ǐ˳Ɵˤǁä ˗ƾˬǁƑȸ ƕǊ˹ˬƪ çƑǆäˤ˹Ɵ ˣǄ çƑƺäî˘ǁä çîˤ˞Ɨ ˕ƾƺ üƑˮ˶ǁä Ʉ˹ˬƨ ǍǂƳĀ

 þƑ˴ƷǓä Ǎǁâ üʕƬʕǁä üĀƑ˰Ɨ ˓ǆƑḨ ƑǄ̞˷Ƴ Ʉ˹Ɯ Ǎǁâ Ʉ˹Ɯ xǄ ăƑ˫˳˹ ƺ Ƒ˫˹ƪ ƑǊƽƑ˷Ƴà ƕǁƑ̋â ɔɀ̠̋ xƳ

 ɄǀǓ ǍǂƳǓƑƺ ǍǂƳǓäƑǊƽäîĀà ÞƑ˷Ɠǔǁ ƕˬ˲˭ɚ˶ǁä ƕƻ˴ǁä Ǉ˖ǉ î˗˶ƗĀ. ˭ɀ˗ˠǆ ˕ƾ˭ƴȹ þƑḨ þä ǍǁĀǓä þƑ

˕ƳĀ ýä˕˱˭ƨǘǁ ƕ˯˹˭ǆ îˤ˰˭Ɨ ƑǊƏƑ˵ƳäĀ ƕ˹˰ǁä çƑ˷ƏƑḥǁäǄǈ  ǏǉĀ ˗ˬɚȹ ý˕˱˭˲˶ǁä ˤ˵ƴǁä ƕɀ˗ˠǆ ˤǉĀ

 .ìĀ˕Ɵ ƑǊǁ ˙˹ǁ ƑǊǆä Ɖ˞Ƣ ˣˠȹ þƑḨ ǈ˷ḥǁĀ ìĀ˕Ɵ ǏƺĀ Ɋƻ˰˭ǁä ˜ƴȸ ƲǄ Ƒ˹ˬ˲ǆ ƕ˰˹˰Ƭ ƕ˹ǆƑˮǁä ƑǄä

 Ɖ˞Ƣ ǏǉĀ Ǉ˖ǉ þäçä̠ ɀˤ˰˭ǁä ÞƑ˷Ɠǔǁ èîˤƗ þǗ ƕǂƓƑƽ  Ɖ˞Ƣ ä˖ǉĀ èîˤƗ ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁä þä ɍä

 Ʉǐí þĀ̞Ɠ îƑƺ ƛ˭˷ ƨ˹ æ̠ˮ˹Ḩ üƑ˹ƜǓ îƑƺ Ʉǐí Ʋ˞ƽ ʕǁ äĀ̞ƾ˭ƴȹ äʕǆƑḨ ǘˮ˶ƺ .çƑ˷˯˹ ǁä sǂƴȸ Ǉˑ˞Ƣ ˓ ƙˬäĀ

 ˗ḥƺ ˤǁ ɄƓ ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁä ˙˹ǁĀ ƕ˹˷˹˯ǁä çƑƻ˴ǁä ˤǉ Ʉǐ˖ǁä èîˤǐ ɍ˖ǁƑƺ Ǉˑ ˞Ƣ ˓ˬƙ ä˖ǉ ˣḥǁĀ

ǆ˓ƑḨ æ̠ˮ˹Ḩ ƕǂˮǄä ûƑ˷Ǌƺ ǘ˹ǂƽ þĀîäì Āä ûîƑǄǗ  æ̞˶ǁ sǉìǗĀä þʕ˷˭˱ȹ ìʕǊ˹ǁä ǘˮ˶ƺ sǉƉ˞Ƣ ˓ˬˮƗ

3500  ƕǂˮǄǗä xǄ ̠˹ ḥˮǁä Ƒǉ̠˹ƷĀ .þʕ˭˱Ǆ ̞ǁʕɀĀ ƕƻ˴ǁä Ǉ̟ǉ ̞Ɵà èîʕǐ sǁĀ ƕ˷ƨ  

 ˣǄ üƑ˹ƜǓ ƕ˯˹˭ǆ ˤǉ ƕǂɀˤ˞ǁä ƕƺäî˘ǁä ɔ˷Ƴ þà ǍƳìà ˣǄ üĀà ǈǆà ǈ˹ƺ ûîƑǄǗ æ̠ Ǌƪ ˒ˬƨ ƲƜ̠ Ɨ

 îƑ˯ƪǓä úäîĀà Ǎǁâ Ʉ˴Ɨ ǏḨ ɔ˷ƴǁä ˕˶ȸ ýˤƾƗ ˓ǆƑḨ Ǐ˭ǁä ùäî˘ǁäƕƾǉƑ˳ǁä  ƕˬ˲˭ɚ˶ǁä ƕƻ˴ǁä èîˤƗĀ

ǏǁƑ˭ǁä Ʉ˹˯ǂǁ ɔ˷ƴǁä ƕǁƑ˝ä ƕǁĀƑ˰Ǆ ˣǄ.  

 ɄƴƜ ˓ƽʕǁä ä̟ǉ Ǐƺ ü̞˷Ǆ ˒ǉä̠ǁä ýǘḨĀ ƕƙäîʕǁƑȸ þĀîäì ɄǊƜĀ Ɖ˞˱ ǁä ûîƑǄǗ ýǘɚȸ Ǉ̠ƙƉ˭ǁ þĀîä̞ƺ

 ƕƴ˹ˬ˞ǁä þä Ǎ˷ƴ˶ȸ èîˤǐ ä˖ǉĀ ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁä ǍǂƳ ˕˶˭ƴȹ ˤǉ åƑ˱˭ǆǗä þà Ɖ˞Ƣ ˕ƾ˭ƴȹ ǈǆä ǈ˷Ǆ



˯ȹ ˗˹ƸƬ ˣƏƑḨ Ʉƴ˯Ɨ þä î̞ƾɀĀ ǈƗǘ˵ Ƴ ̠ˬḥƗ æ̠˶˭˲ ǁ˶ä îä̠ƻǁä çǗĀƑ˰˶ȿĀ ö̠ƨà ɍ̠ ǁ˯ä ǍǂƳ ̠ˬ

 s˯ ǁ˰ä Ǐƺ ̠ˬɚ˹ƺ ǏǁƑ˭ǁä Ʉ˹˯ ǁä Ǐǁä ƕˬ˲ ɚ˭˶ǁä ƕƻ˴ǁä Ǉ̟ǉ èîʕǐ sƙ s˯ ǁ˰ä Ǐƺ ̠ˬɚɀĀ ö̠ƨà ɍ̠˯ ȹ

 ˒ǂƴˮǁä s˯Ɵ Ǐƺ ̠˹ƸƬ þäʕ˹Ɵ xǄ îʕ Ɨ˞ ǈǆä äʕƳ̞ǐ ɍ̟ǁä þƑ˴ ǁ˰ä ä̟ǉ ǍǂƳ üƑˮǄĀ ɌʕƾɀĀ ̠ˮǀà

˭ɚ˶ǁä çƑƻ˴ǁäĀ åƑ˱˭ǆǗä ˒ˬ˲ȸ ǗĀ ˣƏƑḥǁä ˗˹Ƹȹ åƑ˱˭ǆǗä ǘƺ Ƒ˹˶ǂƳ Ǉˑ ˞Ƣ ˓ˬƙ ˤǉ ä˖ǉ ɄḨ .ƕˬ˲

 .Ɖ˞Ƣ Ǐƺ Ɖ˞Ƣ ǈǂḨ ǘƬä þĀîäì ƕ˹Ʈ̠ƺ ðƑƨä þä ̞ǀà ä̟ǉĀ èîʕƗ ƕˬ˲ ɚ˭˶ǁä çƑƻ˴ǁä 

 ˣǄ ˗˹ˮḨĀ ÞƑ˶ǂƳÞƑ˹ƟǓä  îʕ˞˭ǁƑȸ þʕ Ǆ˷ˑǐ xǐ̟ǁä Ǎ˭ƟþƑȸ äˤƺ˗˭ƴȹ Ƒ˵ȹà þäĀ Ɖ˞Ƣà þĀîäì  åƑ˱˭ǆǗä

 ɊƺƑ˰ȹǍǂƳ æ˕ǐ˕Ɯ ÞƑ˹ƪà ö̠ ˭˱ȹ ǗĀ öäˤǆǓä.  

ˢǂƴǁä ƕǂ˯Ǆ Ǐƺ ˙ḨĀ˗Ɠ üƑ˹ǆäì üˤƾ˹ƺ 

 ǍǂƳ ƕƽǘƢ æʕ ƽ ˙˹ǁ ˤǉ .öʕ ˷˭ǁä ˗˳˷ǐ Ǘ ˤǉ ˣḥǁĀ ÛçƑˬˮǁä ƕ˹ƬƑƢ ǈǁ ƑˬǁƑƷ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä

ˣɀ˗˹ˮḨ òƑ˱ƪä ê̠ ˭ƽä ƑǄ ˙ɚƳ 



 

˕ḨˑƗ æ̠ ˹ˮḨ ƲƜä̠ Ǆ Ƒ˵ȹàĀ  þĀîäì Ƒ˞ƢĀ ̠ǄǗä ̇ƻǆ  

ˬ˞ǁä ǏƜˤǁˤ˭˹ƨäîƑˬǁä ƲƜ˗Ǆ üˤƾ˹ƺ ƕƨìƑ˲ǁä ƕƴ  

 Ǘ ˤǉ :ɄƴƻǁƑȸ æìˤƜˤ˶ǁä Ǉ˖ǉ ƕ˹Ɯˤǁˤ˹ˬǁä çƑƻ˴ǁä ǍǂƳ Ɉƾƺ Ʉ˶ƴȹ Ʋ˹˞˭˲ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä

åˤǂ˞Ǆ ˢǂƽƉƗ ɄƓƑƾȹ Ǐḥǁ çƑƻƬ ɔǂ˱ȹ þä Ʋ˹˞˭˲ȹ 



 

 

üʕƾȹ þʕ˭˷ɀʕǁ ̠˹Ǌ˳ǁä ÞƑ˹ƟǗä sǁƑƳ Ƒ˵ȹäĀ 

Ɨ ˙˹ǁĀ ˢǂƽƉ˭ǁä ˣǄ ǈ˭ǁƑƟ ǍǂƳ ɊƺƑ˰ȹ þä ˣƏƑḥǁä ˕ƳƑ˲˹ǁ ƑƨƑƨà Ʉ˶ƴȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä .ǈǄ˕ƾ

 ˕ƳƑ˲ȹ ƕ˝Ƒ˲ˬƓ ˣḥǁĀ ÞƑƾˬǁä ƕƬ˗ƺ Āà ˙˷Ɯ îˤ˞ȹ ǈǆä ˗Ǌˠȹ Ǘ ƕǂɀˤ˝ æ̠ ˭ƺ Ǐƺ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä

ƕƴ˹ˬ˞ǁä Ǐƺ ˗˶˭˲˶ǁä ˗˹Ƹ˭ǁä ƲǄ Ǎƾˬǐ Āä ˗˶˭˲˹ǁ 

ĳNatural selection operates essentially to enable the organisms to 

maintain their state of adaptation rather than to improve it.Ĵ ĳNatural 



selection over the long run does not seem to improve a speciesĴ 

chances of survival, but simply enables it to track, or keep up with, 

the constantly changing environment.Ĵ ķ Lewontin Ibid. 

ðƑ˷ƜǗä ÞƑƾȸ ǍǂƳ ˕ƳƑ˲ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ɍà  ˒˱˭˷ɀĀ ƕ˹˫˹ˬǁä ùĀ˗ˠǂǁ ˒ƨƑ˷Ǆ öʕ ˷˭Ɠ ƕ˫˹ˬǁä Ǐƺ

åˤ˹ƴǄ ˗˹ƸǁäĀ ǈ˷Ǆ ˢ˹ǂ˲ǁä ǏǂƳ ɊƺƑ˰ɀĀ ˒ƨƑ˷˶ǁä 

 ˤǁ Ǎ˭Ɵ ƕƳƑ˶˯ǂǁ ɂǁƑ˱Ǆ ˣƏƑḨ ˒˱˭˷Ɨ þä ˣɚ˶ȹ Ǘ Ƒ˵ȹäĀ ìˤƜĀ ǈǁ ˙˹ǁ ÞǏƪ ˒˱˭˷ǆ þä ˣɚ˶ȹ ǘƺ

 .ˢǊ˷Ǆ Ʉ˵ƺà ˣ˹ɀîˤ˞˭ǁä ÞƑƳìà ˒˲Ɵ ˤǉ 

ǗĀ ðƑ˷ƜǗä çƑˬƙ ǍǂƳ ɊƺƑ˰ȹ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ä˖Ǌǁ ƕ˞ƾƨ Ǉ˖ǉĀ ˗ƢǓ ˙˷Ɯ îˤ˞Ɨ ˒ˬ˲ȹ 

.îʕ˞˭ǁä ƕ˹Ʈ̠ƺ ɄḨ ƑǊ˹ǂƳ Ǐ˷Ɠ ɂƨǔǁ Ǐ˭ǁä þĀîäì 

 

 ̞ƴȸ ù̠ Ƴ˭ä ƕˬ˲ ɚ˭˶ǁä æƑƻ˴ǁä åƑ˱˭ǆƑȸ îʕ˞˭ǁä ìʕƾȹ ʕǉ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä þà ǍƳìà ɍ̟ǁä þĀîäì

14  þä ǈƗƑȸƑ˞Ƣ Ǐƺ åƑ˱˭ǆǗä ǍǂƳ ðƑƨǓä Ǐƺ ˕˶˭ƴȹ ɍ˖ǁä öäˤǆǓä î˕˴Ǆ åƑ˭ḥǁ ǈ˭ƓƑ˭Ḩ ˣǄ ƕ˷ƨ

ǁä åƑ˱˭ǆǗä ˕˯˷ƨ ˗ˠ˷ǁä ɔ˹ƽ˕˭Ɠ ˣḥǁĀ (˗ˠǆ ƕǊƜĀ ɍà) ýƑƳ îƑˬ˭Ƴä Ɉƾƺ ˤǉ îˤ˞˭ǂǁ æäìƉḨ Ǐƴ˹ˬ˞

 ðƑƨà ˤǉ ä˖ǉ þä ˢƷî ˕˹ƻǄ ˤǉ ˗˹˹ƸƗ ɍà þä Ʋ˹˞˭˲ǆ Ƒ˵ȹà ǗĀ ˕ƟäĀ ˙˷Ɯ ɍǓ ˗˹ƸƗ è˕˰ȹ Ǘ ǈǆä

 ƕɀ˗ˠ˷ǁä 

 üˤƾ˹ƺ 



 .ýƑƴǁä ìƑƾ˭ƳǗä ɄḨ æ̞ƳƑƽ þʕɚȹ þä ̠ƮƑ˰ǁä Ǐƺ ˒ ȹ˯ ʕǉ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗƑȸ þƑ˶ȹǗä ƕƾ˹ƾ˰ǁä Ǐƺ

 þä ˓ˬˮǆ þä ˣɚ˶ȹ ǗĀ .˗˹ƸƗ ˕ƽ ˕ƟäĀ ˙˷Ɯ ˕Ɯˤǐ Ǘ ǈǆä ˓ˬˮǆ þä Ʋ˹˞˭˲ǆ Ʉ˹ƬƑƻ˭ǂǁ ü˘˷ǆ ƑǄ˕˷Ƴ

 ç˗˹ƸƗ ðƑ˷ƜǗä ˜ƴȸ äíƑ˶ǁ ˗˲ƻǆ þä ˣɚ˶ȹ ǗĀ .ƕɀ˗ˠ˷ǂǁ ǏƨƑƨǓä Ʉ˶ƴǁä ˤǉ ɍ˖ǁä ˕˹ƻǄ ˤǉ ˗˹Ƹ˭ǁä

ˢǁ ˣɀ˗Ƣä äíƑ˶ǁĀ .äĀ˗˹Ƹ˭ǐ 

ĶIn fact the belief in Natural Selection must at present be grounded 

entirely on general considerations [faith and theorizing] . When we 

descend to details, we can prove that no one species has changed . . 

nor can we prove that the supposed changes are beneficial, which is 

the groundwork for the theory. Nor can we explain why some species 

have changed and others have not.ķ 

* Charles Darwin, letter to Jeremy Bentham, in Francis Darwin (ed.), 

Charles Darwin, Life & Letters, Vol. 3, p. 25.  

 ǈ˭ɀ˗ˠǆ ˙ɚƳ Ǐǉ ƕˠƟǘ˶ǁä ƕƾ˹ƾ˰ǁä ˣḥǁĀ Ɉƾƺ ˗ˠǆ ƕǊƜĀ ƑǊǆä ù˗˭Ƴä ǈ˲ƻǆ ƕ˹Ʈ˗ƻǁä ˒ƟƑƬ ɍà

 Ǐǉ Ǐ˭ǁä (çä̠ ƻ˞ǁä) çä̠ ˹Ƹ˭ǁä Ʉɀ˘ɀĀ ðƑ˷ƜǗä ǍǂƳ ɊƺƑ˰ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ ðƑ˷ƜǗä çƑˬƙ ˤǉĀ

 .æ˕˹ƻǄ ˗˹Ʒ 

ÝþƑ˶ȹä ǈǆƑȸ îʕ˞˭ǁä ɂ˴ ȹ þĀîäì þä s˭ ƟɣǗĀ 

 



Ƒ˲ǆǗä Ʉ˲ǆ ˤǉĀ ǏǁƑ˭ǁä ǈȸƑ˭Ḩ Ǐƺ Ƒ˵ȹàĀ þDescent of Man  ƕ˷ƨ ǈˬ˭Ḩ ɍ˖ǁä1871  ù˗˭Ƴä ý

 çƑƻ˴ǁä ˣƳ ûîƑǄǗ ýǘɚȸ Ɉƾƺ ˡ˲˶ƗĀ îˤ˞˭ǂǁ ɄǄä ǘƓ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä ƕ˹˷˶Ʈ ƕƾɀ˗˞ȸ

 Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ˣƳ üïƑ˷ƗĀ Ɖ˞˱ǁä ƕˬ˲˭ɚ˶ǁä 

 þǗ ˢǂƽƉ˭ǂǁ ìˤƾȹ Ǘ Ǎ˭Ɵ ɄƓ îˤ˞˭ǂǁ ìˤƾȹ Ǘ ǈǆà ˕˯ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ǐƺ ˗ḥƻȹ ˣǄ ɄƴƻǁƑȸ

 ǍǂƳ ɊƺƑ˰ȹ åƑ˱˭ǆǗäĀ (ƕ˹ƻ˹˟ˤǁä çƑ˶Əǘ˶ǁä ˤǉĀ ƑǊ˶ǂƽƉƗ ˒ƨƑ˷ǐ Ƒ˶ȸ ƕ˶˶˴Ǆ ɍà) ƕ˶ǂƽƉ˭Ǆ çƑ˷ƏƑḥǁä

˱˭ǆǗä .ǈǁ ƕ˹ƻ˹˟ˤǁä çƑ˶Əǘ˶ǁä ǈƴǄ ðî˕ǆ ˣƏƑḨ ɄḨ ðî˕ǆ ƑǄ˕˷Ƴ ä˖ǊǁĀ .ƑǊ˶ǂƽƉƗ ƕɀîä̠ ˶˭ƨäƑ å

 åƑ˱˭ǆǗä åˤ˹ƴǄ Āä ˗ǐƑƸǄ ƞˬ˴ȹ ɍà æ̠ ƻ˝ ǈǁ è˕˰ȹ ˣǄĀ Ǉîä̠ ˶˭ƨä ǍǂƳ ɊƺƑ˰ȹ Ɉƾƺ Ǐƴ˹ˬ˞ǁä

 .ƕɀˤƽĀ ƕ˶˹ǂƨ öäˤǆǓä ǍǂƳ ɊƺƑ˰ɀĀ ǈǂɀ˘ǐ Ǐƴ˹ˬ˞ǁä 

 ìˤƜˤǄ ˤǉ ɂ˹ḥ˭ǁä þä ˣ˹˭ǆˤ˹ǁ ˤǉĀ ˣɀîˤǊ˳˶ǁä îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà ǈȸ ˗ƽà ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉ

 ǍǂƳ Ʉ˶ƴȹ Ǘ åƑ˱˭ǆǗä ä˖ǊǁĀ åƑ˱˭ǆǗä Ʉˬƽ ìˤƾȹ ɍ˖ǁä ˤǉ ɄƴƻǁƑȸ ìˤƜˤ˶ǁä ɂ˹ḥ˭ǁä ɄƓ ɂ˹ḥ˭ǁä

üˤƾ˹ƺ ˗ǐƑƸ˶ǁä ƕǁäïäĀ åƑ˱˭ǆǘǁ 

 åƑ˱˭ǆǘǁ ìƑƽ ˢǂƽƉ˭ǁä .ɄƴƻǁƑȸ ƕ˶ǂƽƉ˭Ǆ çƑ˷ƏƑḥǁä ɄḨ þǗ ˢǂƽƉ˭ǂǁ ƕ˹ǂ˶ƴḨ ɂƬˤǐ þà Ʋ˹˞˭˲ȹ Ǘ îˤ˞˭ǁä

 .Ʉ˵ƺà ˢǂƽƉƗ Ǎǁä ìˤƾȹ æîĀ˗˵ǁƑȸ ˙˹ǁ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ÛǏƴ˹ˬ˞ǁä 

ĶEvolution cannot be described as a process of adaptation because 

all organisms are already adapted. Adaptation leads to natural 

selection, natural selection does not necessarily lead to greater 

adaptation.ķ 



Lewontin, ĶAdaptation,ķ in Scientific American, September, 1978. 

 

 ƕ˫˹ˬǂǁ ƕ˶ƏǘǄ ˗˹Ƹǁä ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä Ǐƺ ǈƽ˕Ɠ Ƒǆ˗ḥƺ ˤǁ åƑ˱˭ǆǗƑƺ ˕ƴȸ üƑ˶˭ǀä Ʉˬƽƕƻ˴ǁä îˤ˞Ɨ 

ƑǊƴǄ ˙˹ǁĀ Ƒǉ˕Ʈ åƑ˱˭ǆǗä þä ˕˯˷ƨ  ƑǊǁ ˙˹ǁ Ǐ˭ǁä ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä ÞƑƳìä Ǐƻ˷ǐ Ƒ˵ȹä ä˖ǉĀ

ìˤƜĀ . ˗˹ƷĀ ûƑ˶ƨǓä ˣǄ Ʉƾƙà Ǐǉ ǏƏƑǄ˗ˬǁ ˕ƴȸ Ƒǉîˤ˞Ɨ Ʉ˶˭ɚȹ ˢǁ Ǐ˭ǁä ƕɚ˶˲ǁä ƑƾȸƑƨ ˓ǂƽ Ƒ˶ḥƺ

 îˤ˞Ɨ Ʉ˶˭ɚȹ ˢǁĀ ˕ƴȸ îˤ˹˞ǁ Ƒǉîˤ˞Ɨ Ʉ˶˭ɚȹ ˢǁ Ǐ˭ǁä ɂƟäĀ˘ǁä Ƒ˵ȹàĀ .ǗĀà üä̆ ˭ƺ ƕɀ˗ˬǂǁ ƕˬƨƑ˷Ǆ

 ˣǄ ä˕Ɯ ˗˹ˮḥǁä Ǉ̠ ˹ƷĀ Ǎ˷ƻ˹ƨ ˣǄ üĀä Ǐǉ Ǉ̠ ˹Ʒ Āä ˚ɀ˗ǁä Āä Ǐ˲ƻ˷˭ǁä ïƑǊ˯ǁä Āä ˒ǂƾǁä Āä êƑ˷˯ǁä

ǘƬä îˤ˞˭ǁä ˕Ʈ ˤǉ åƑ˱˭ǆǗä þä ˕ḨˑƗ ƑǊǂḨ ɄƟä̠ ˶ǁä 

 þĀìƑ˷ǐ xǐ̟ǁä îʕ˞˭ǁƑȸ x˹ Ǆ˷˶ˑǁä xḥǁĀ ÞǏ˳ǁƑȸ þĀìƑ˷ǐ åƑ˱˭ǆǗƑȸ sǉ̞˯ ƨ˭ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗƑȸ

 .ǈ˲ɚƳĀ ̞Ɵäʕǁä ˒ˬ˲ǁä ̇ ƻ˷Ɠ þĀ̠˲ ƻȹ ǘˮǄ ̞˯ ƺ˷îƑƙ˕ǆǗä Ƒ˵ȹäĀ îˤ˞˭ǁäĀ åƑ˱˭ǆǗä 

 ˒ˬ˲ȸ sǊ˭ˬ˱˭ǆä ƕƴ˹ˬ ǁ˞ä þä üƑƾ˹ƺ æ̠ˬ˹Ḩ þĀ̠ƾȸ æ̆˶˹Ǆ ƕ˹ƺƑǆ̞˷ɚƨǗä üʕƳʕǁä äíƑ˶ǁ ǘˮǄ üƑ˲˷ƺ

 ˢǊ˭ˬ˱˭ǆä ƕƴ˹ˬ˞ǁä þä üƑƾ˹ƺ ó˗ƾǆä äíƑ˶ǁ öʕ ˷ǁä ˙ƻǆ ˣƳ Ʉ˫˲ǆ ƑǄ˕˷Ƴ ˣḥǁĀ .ˢǊƺǘƨä ˣǄ ˢǊǆĀ˗ƽ

 þƑ˲ǆǗä ìä˕Ɯä äíƑ˶ǁ .æ̠ ˹ˬḥǁä ˢǊǆĀ˗ƽ ˒ˬ˲ȸ óä̠ ƾǆǘǁ (ƕǄˤƳ̆ ˶ǁä ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä) äĀîˤ˞Ɨ ˣǄ

 üÞƑ˲˭ǆ ƑǄ˕˷Ƴ ˣḥǁĀ ˢǉîˤ˞˭ǁ æì˗ƾǁä ˣǄ ƕ˶ƏǘǄ ˗ˮǀà ˢǊǆǓ ˢǊ˭ˬ˱˭ǆä ƕƴ˹ˬ˞ǁä þǗ üƑƾȹ Ʉƽä ɄƟä̠ Ǆ

 .äʕ Ʈ˗ƾǆƑƺ ƕ˶ƏǘǄ Ʉƽä ˢǊǆǓ îƑƙ˕ǆǘǁ ˢǊ˭ˬ˱˭ǆä ƕƴ˹ˬ˞ǁä þä üƑƾȹ äˤƮ˗ƾǆä äíƑ˶ǁ 

 ˒ˬƨ ɄƴƻǁƑȸ ˙˹ǁĀ ƕ˯Ɵ Ǐǁä åƑ˱˭ǆǗä îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ɍ˕ɀˑǄ üˤƟ ä˖Ǌˬƺ Ǐ˶ǂƳ .üˤˬƾǄ  



ǁƑƨ ˤǁ Ƒ˵ȹàĀƞǂƬǔǁ ÞƑƾˬǁä þǗ ƞǂƬǗä ǈǆä ˒ˬ˲ȸ þʕˬ˹˯ ƨ˹ Ýöʕ˷ǁä ä̟ǉ Ǐ˯ǆ ɂ˹Ḩ ˓ 

Survival of the fittest 

ǂlǊǐ sǁĀ Ǐƾȸ ɍ̟ǁä ʕǉ ǈǆǓ þʕˬ˹˯ ƨ˹ ƞǂƬǗä ʕǉ öʕ˷ǁä ä̟ǉ ɂ˹Ḩ ˓ǁƑƨ ʕǁ xḥǁĀ 

 ɍ̠Əä̞ǁä ˒ˬ˲ǁä Ǐƺ Ƒ˷ǂƢì ä̟ǊȿĀ 

ƞǂƬǗä ǈǆǗ Ǎƾȸ ƞǂƬǗä .˗˹˹Ƹ˭ǁä ˒ˬƨ ɍ˖ǁä ˒ˬ˲˶ǁä ǈ˹ƺ ˒ˬ˲Ɨ ˗˹˹Ƹ˭ǁä 

ĶChange is caused by what causes change.ķ ĶThat which is fit 

survives, because it is the fittest.ķ 

 îˤ˞˭ǁä ÞƑ˶ǂƳ ˣǄ ùä̠ ˭Ƴä ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉ 

 ˣ˹ǀƑǄ ˗˭˲˹ǁ üˤƾ˹ƺ 

 çƑ˷˹˯ǁä ˢǁƑƳ þƑƜîˤǄ ǏƗ .Ǐ˰˞ƨ Ƒ˹˶ǂƳ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä à˕ˬǄ þä ìƑƾ˷ǁä ˗˹˲ƻƗ ìˤƾȹ ƑǄ

 Ǐɚɀ˗ǄǓä Ǐǉ .ɍ̠Əä̞ǁä Ʉ˹ǁ̞ǁä xǄ ƕǁƑƟĀ ýǘḨ ʕ˳ Ɵ Ǐǉ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä æ̠ḥƺ þâ üƑƽ ̠˹Ǌ˳ǁä

 Ǉ̟ǉ þä Ɍ̠Ƣà ƕƾɀ̠˞ȸ ƑǊƴƮʕǁ Āä ʕ˯ ǐ˷ xǁ ʕǉ ʕ˯ ǐ˷ þà î̞ƾȹ Ǘ ÞǏƪ ʕǁ :ä̟ǊḨ ÞǏƪ Ǐ˵ Ɨ˶

ǆ Ǐ˭ǁä ÞƑ˹ƪǓäƑ˯˷ǁä ǍǂƳ æîìƑƽ ƑǊǆǓ ˓˰˯ǆ Û˓˰˯æ .  

ĶIt leads to the justifiable criticism that the concept of natural 

selection is scientifically superficial. T.H. Morgan, famous American 

geneticist, said that the idea of natural selection is a tautology, a case 



of circular reasoning. It goes something like this: If something cannot 

succeed, it will not succeed. Or, to put it another way, those things 

which have succeeded were able to succeed.ķ 

Lester J. McCann, Blowing the Whistle on Darwinism 

(1986), p. 49.  

 

 ɍ˖ǁä åƑ˱˭ǆǗä åˤǂƨà Ƒ˵ȹàǈȸ þà äˤƽ˕˴ɀĀ ɔǁƑ˱ǁƑȸ ˣ˹˷Ǆˑ˶ǁä ˜ƴȸ ǈȸ ö˕˱˷ǐ  îˤ˞Ɨ ɍ˖ǁä ˣƏƑḥǁä

˙˷˯ǁ îˤ˰ƗĀ  ˙˷˯ǁä ˙ƻǆ ˣǄ çƑ˷ƏƑḥǁä ƕ˹ƾȿĀ ˚˹ƴȹ ɍ˖ǁä Ɉƾƺ ˤǉ ˗Ƣä ƕ˶˹ǂ˲ǁä ɔƓƑ˲ǁä þä ˒˯ȹ

 ƑǊǂḨ çˤ˶ƗĀ ˡǂǊƗɍà)  ˕˶˭ƴȹ îˤ˞˭ǁäǍǂƳ  çˤ˶ǁäƕ˹ˬǂƷǔǁ  ýǘ˲ǁä ÞƑƾˬǁäĀɂǁƑ˱˶ǂǁ îˤ˞˭ǁƑƺ (

 ˤǉ ƕ˹ǁƑ˰ǁä çƑ˷ƏƑḥǁä ɔǁƑƢ þä üˤƾȹ þä üĀƑ˰ȹ åˤ˹ƴ˶ǁäĀ ɂǁƑ˱˶ǂǁ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä åˤǂƨƉȸ

 ɊƺƑ˰ɀĀ ˕˹˯ǁä Ʉ˭ƾȹ ɍ˖ǁä çˤ˶ǁäǍǂƳ Ǐ˰ǁä Ȯ ˤǉ ƑǊƾǁƑƢ ˙˹ǁĀ Ǝ˹˲ǁä ƑǊǂḨ ƕ˷˲Ɵ ƑǊƾǂƢ ɍ˖ǁä .  

ȸ þʕ Ǆ˷˶ˑǁä üǘƢ ˣǄ ɔǂ˱ǁƑ îˤ˞˭ǁäǁä ɔǂƢ Ȯ þä äˤ˷Ǆˑǐ ˣǐ˖ǁä Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ îˤ˞˭ǁƑȸ çƑ˷ƏƑḥ

 éƑ˭˰ȹ îˤ˞˭ǁä þƑȸ äʕ ˷ǄˑǐǍǂƳ  ÞƑƾˬǁäĀ öä̠ Ƭ Ɍʕƽǔǁ  ǏǆƑƴȹ ɂ˹ƴ˵ǁäĀˢǁƉ˭ɀĀ  ä˖ǉ ɄḨĀ Ǐ˷ƻɀĀ Ʉ˭ƾɀĀ

îʕ˞˭ǁä Ǐƺ sǊǄ ɄǄƑƳ ʕǉ çʕ ǁ˶äĀ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗƑȸ îʕ˞˭ǁä è̞ ȹ˰ Ǐḥǁ ɍîĀ̠Ʈ  ɄƽǓä çˤ˶˹ƺ

îʕ Ɨ˞ ̠ˮǀǓäĀ ɌʕƽǓä ̠˳ ˭˷˹ǁ ɂ˹ƴ˵ǁäĀ  çˤ˶ǁƑƺƛ˭ǆà þƑ˲ǆǗä Ȯ ǈ˷Ƴ üˤƾȹ ɂ˹ḥƺ Ýä˕Ɯ ˣ˲Ɵ 

 ǗĀ ƕ˹˷Ǆï ɄƬäˤƺ ǗĀ ˒ƾƟ ǗĀ ÞƑ˷ƺ Ǘ þƑ˲ǆǗä ÞǏ˯Ǆ Ǎ˭Ɵ çˤǄ ˣɚȹ ˢǁ ǈǆä ˕ḨˑƗ ä˕Ɯ Ƒ˷˲Ɵ ƕ˶ǂǀ

˗ǄǗä ä˖ǉ ˣǄ ÞǏƪ ɍà ǗĀ çƑɀïäʕ ˭Ǆ 



 ɄƬƑƟ ˤǉĀ ìƑ˷Ǆ ûƑƜǍǂƳ  üƑƽ Ʉȿˤǆ æ̆ ƏƑƜ" ùĀ˗˟ ˣǄ ǈƺĀ˗˟ Ʋ˹˶Ɯ ˣǄ ǏƏäˤ˳ƴǁä åƑ˱˭ǆǗä þä

 îƑ˭˱Ɨ ƕ˫˹ƨ ƕ˹ƴ˹ˬ˝Ʉ˵ƺǗä  Ǐƾˬ˹ǁ Þä˕Ƴä ˣǄ çƑȿîƑ˰Ǆ ˣǄ Āä ɌʕƽǓä  Ǐƾˬ˹ǁ óä̠ Ǆä ˣǄ Āä ɌʕƽǓä 

 ÞƑƾˬǁäĀ çƑ˷ƏƑḥǁä å˖ƴȹ þä ˤǉ ɔǂ˱ǁä Ǐƺ ǈȿˤǂƨä ˤǉ ɍäƞǂƬǔǁ îˤ˞˭ǁä Ǐǁä ɍìä ɍ˖ǁä ˤǉ"  

 ɄƓ îʕ˞˭ɀĀ ɍʕƾǁä Ǐƾˬǐ Ǐḥǁ ìƑˬɀĀ ɂ˹ƴ˵ǁä ǈ˹ƺ ̃ ƺ̠ǐ Ǘ ɍ̟ǁä Ǐ˰˹˲ ǁ˶ä Ʋ˶˭˯˶ǁä ̞Ʈ ä̟ǉ xḥǁĀ

 þǗ ǈɀʕƾɀĀ ɂ˹ƴ˵ǁä Ǐ˶ ȹ˰ ɍʕƾǁä ˣǄˑǐ ˣ˶ƺ .ƞ˹˲˶ǁä ˕˲Ɯ Ǐƺ ˕ƟäĀĀ Ȯ ɍ˕ǐ Ʋ˷Ƭ ˣ˹˷ƙǗä

 Ǐḥǁ ǈ˹ǂƳ ɔƻ˳ȹ ǗĀ ɂ˹ƴ˵ǁä ˕˹ˬǐ ˗ǂ˭ǉ ɄˮǄ ǈƗƑƻƬ ǈǁƑȸ ˣǄˑǐ ˤǊƺ Ȯ ƑǊǄ˕˱˭ƨä ƕǂ˹ƨˤḨ îˤ˞˭ǁƑȸ

.ǈǄƑǄä xɀĀƑ˲˭Ǆ x ǆ˰ ɍ̟ǁä þʕ˷˰ǁä ˒ˬ˰˶ǁä Ƒ˷Ǌǁä ̇ ǁ˹ ä̟ǉ .ìʕ˲ ɀĀ ɍʕƾǁä îʕ˞˭ǐ 

  çˤ˶ǁä ý˕˱˭˲ȹ ǈǁǗä ä˖ǉ ɄƓåˤǂƨƉḨ  ɔǂ˱ǁä ǏƺǁäĀîˤ˞˭  

 

 ˤǉ åƑ˱˭ǆǗƑƺ îˤ˞˭ǁä ˕Ʈ ˤǉ åƑ˱˭ǆǗä ˣḥǁĀ îˤ˞˭ǁä ǍǂƳ ˕ƳƑ˲ȹ Ǘ ˤǉ åƑ˱˭ǆǗä ƕƾ˹ƾ˰ǁƑƺ

 Ʋ˷˴˶ǁä ˣǄ é̠ ˱ȹ þä Ʉˬƽ Ǉ̠ ˬ˭˱ɀĀ ƛ˭˷˶ǁä ǏǂƳ ù˗˳ȹ Ʋ˷˴Ǆ ù˗˳Ǆ ɄˮǄ Ȯ ƑǊƾǂƢ ƕǂ˹ƨĀ

 îˤ˞˭ǁƑȸ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ɉȿ˗ƺ .åˤ˹ƴǄ ÞǏƪ ƕḨ˗˳ǁä ƛ˭˷Ɨ ǘ˹ḥǁ ìƑˬǐ åˤ˹ƴ˶ǁäĀ ˗˶˭˲ȹ ˢ˹ǂ˲ǁäĀ

˕Ƣ ˤǉ .ǘ˹˴ƻƗĀ ƕǂ˶Ɯ îˤ˞˭ǁä ÞƑƳìä ˕Ʈ åƑ˱˭ǆǗä þǗ ƕƳ Ȯ ƑǊǂƴƜ ƕƴƏäî ǈǂ˹ƨĀ ƕƾ˹ƾƟ Ǐƺ ˤǊƺ

 .îˤǉ˕˭ǁä ˣǄ çƑ˷ƏƑḥǁä ǍǂƳ ɊƺƑ˰˭ǁ 

***** 

ðˤˬǄˤƓ ƕȿ˗˯ƗĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ÞƑ˶ǂƴǁä üäʕ ƽäĀ  



 

 ýǘ˲ǁä ìä̠ ƺǗä ǍǂƳ ɊƺƑ˰ȹ ˤǊƺ ǈƴǄ ˙˹ǁĀ îˤ˞˭ǁä ˕Ʈ ˤǉ ɔ˹ˬ˞˭Ḩ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þà Ƒ˷ƺ˗Ƴ

 ǍǂƳ ɊƺƑ˰ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ .åˤ˹ƴ˶ǁäĀ ɂǁƑ˱˶ǁä Ʉɀ˘ɀĀ çƑ˷˹˯ǁä Ǐƺ Ǎ˷ƷǗäĀ ÞƑɀˤƽǓä ˣ˹˹ƴ˹ˬ˞ǁä

 .ˢǂƽƉƗ ɔǂ˱ȹ ǗĀ æ˕ǐ˕Ɯ çƑƻƬ ɔǂ˱ȹ ǗĀ ˢǂƽƉ˭ǁä ƕɀîä̠ ˶˭ƨä 

ˤǉ ˡǁí ˕˹ǀƉƗ ˕ɀ˘ǐ ɍ˖ǁä ˣḥǁĀ  

 ðˤˬǄˤƓ þƑǄ˗˹Ǌǁ æîˤǊ˳Ǆ ƕȿ˗˯ƗHermon Bumpus  çƑǆäʕ ˹Ɵ ˢǁƑƳ ˤǉĀzoologist  Ǐƺ

 ÞƑ˭ƪ Ǐƺ þäĀ˗Ɠ ƕƴǄƑƜ1898  ýˤǐ ä˕Ɯ ìîƑȸ êƑˬƬ Ǐƺ ý1  ìĀî æ̠ ɀ˘Ɯ Ǐƺ ˗ǐä̠ ˬƺRhode 

Island  ˕ƜĀ136  .çˤ˶ǁä å˗ƽ óîǓä ǍǂƳ ˣ˹˞ƽƑƨ ˒˹ǁ˕˷Ƴ 

 

 íƑƾǆä ˣǄ ˣɚ˶ƗĀ ǈǂ˶ƴǄ Ǐǁä ˢǉ̠ ˵ƟäĀ ˢǉ˖Ƣä72  ˣḥǁĀ äˤƪƑƳ64  ˢǊ˹ǂƳ ˔˰ˬƓ ýƑƽ ǈ˷ḥǁĀ .äˤƗƑǄ

 sǊǆïĀ ðîì ǈǆä ʕǉĀ .Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗƑȸ ÞƑƾˬǁä ǍǂƳ ̞ƳƑƨ îʕ Ɨ˞ Āà çä̠˹ƸƗ ûƑ˷ǉ Ʉǉ ɍ̠˹ǁ sǊǂǀ



 ýƑˠƴǁä üˤ˝Ā ơ˶ǁä ˢ˯ƟĀ ƕ˶˯˶˯ǁäĀ ˢǊǁˤ˝Ā çǘ˵ƴǁäĀ çƑƻ˴ǁä ˣǄ ä˕Ɯ ä˕Ɯ ˗˹ˮḥǁä Ǉ̠ ˹ƷĀ

Ʉ˴˰˹ǁ ǏǆƑ˹Ɠ ˢƨî Ǐƺ ƑǊƴƮĀ ƕ˞ƾǆ ɄḨĀ .æ̠ ˹ˮḨ çƑ˷˹Ƴ ˖ƢäĀ ƕ˹˰ɀ˗˳˭ǁä Ǆ ɍà Ɉƨˤ˭˶ǁä ǍǂƳ Ɉƨˤ˭

 ƕ˯˹˭ǆ ̞ƜĀĀ .̠˹ ḥˮǁä Ǉ̠˹ƷĀ óˤ˰ǁäĀ êƑ˷˯ǁäĀ ƕ˶˯ ˶˯ǁäĀ ǈǂɚƪĀ ơ˶ǁä s˯ƟĀ üʕ ǁ˞ä Ɉƨʕ Ǆ˭Ā þïʕǁä

 äˤ˯ǆ ˣǐ˖ǁä þä ǏǉĀ æ̠ ˹ˮǄ72  Ɉƨˤ˭˶ǁä Ǐǁä å˗ƽǓä ˢǉ Ƒˬɀ˗ƾƗ çƑƻ˴ǁä ɄḨ Ǐƺmean  Ǐ˷ƴȹ ä˖ǉĀ

˲ǁä ɍà Ɉƨˤ˭˶ǁä Ǐǁä å˗ƽǓä ÞƑƾȸ ǍǂƳ ˕ƳƑ˲ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä êʕ ƮˤƓä åˤ˹ƴǄ ˗˹Ƹǁä ˢ˹ǂ ɍ˖ǁ

 þä ç˕ǀä ƕȿ˗˯˭ǁä Ǉ˖ǉ .ùä̠ ˝ǔǁ å˗˭ƾȹ ɍ˖ǁäĀ ˗˹ƸƗ ɍà ǈȸ ɍ˖ǁä ˕˹ˬɀĀ ˗˹ƸƗ ǗĀ îˤ˞Ɨ Ǘ ǈȸ ˕Ɯˤǐ Ǘ

îˤ˞˭ǁä ˙˹ǁĀ ýǘ˲ǁä îä̠ ˶˭ƨǗä ǍǂƳ ɊƺƑ˰ȹ åƑ˱˭ǆǗä 



 

FIG. 1. Plot of two- dimensional positions of individual males in the 

Bumpus sparrow sample on principal components I and II from the 

nine- character set of variables. Open circles, survivors, closed 

circles, nonsurvivors; horizontal lines on circles indicate adults, and 

no lines indicate subadults. See Table 1. 



îˤ˞˭ǁä ƕƳˤƨˤǄ üˤƾƗĀ 

Ǐ˭ǁä îˤ˹˞ǁä ˙˹ǐƑƾǄ  ä˖ǉ .˓ƗƑǄ Ǐ˭ǁä îˤ˹˞ǁä ˣǄ ˗ˮǀà ƕƳˤ˶˯˶ǁä Ǐƺ Ɉƨˤ˭˶ǂǁ å˗ƽà ˓ǆƑḨ ˓˯ǆ

....çƑˬˮǁä åƑ˱˭ǆä Āä ɍ̠ǉƑɣǁä Ʉɚ˳ǁä þä̆ƗƑȸ ǈ˹ǁä îƑ˳ȹ ùä̠̋Ǔä ƕǁäïâ ʕǉ ÛÞƑ˷ƻǁä xǄ öʕ˷ǁä 

the measurements of the birds that survived were closer to the mean 

of the group than were those of the birds that died. This type of 

mortality, where extremes are eliminated, is referred to as balanced 

phenotype, or stabilizing selection . . Even today, ĳBumpusĴ 

SparrowsĴ continues to be quoted in about five published scientific 

articles every year.ķ 

R. Milner, Encyclopedia of Evolution (1990), p. 61.  

ÝðƑ˷ƜǗä çƑˬƙ Ǐ˷ƴȹ ɍ˖ǁä çƑˬˮǁä åƑ˱˭ǆä ˗˹ˬƴƗ ˢ˭ˠƟǗ 

 çƑƻ˴ǁä Ǐƺ ˣ˹˞ƨˤ˭ǄĀ åˤ˹Ƴ ˢǊƓ ˕Ɯˤǐ Ǘ ˣǐ˖ǁä ýǘ˲ǁä èƑǆǗäĀ îˤḨ˖ǁä þä ˓˰ƮĀ ƕȿ˗˯˭ǁä Ǉ˖ǉ

ǁä ˣǄ ˗ˮǀà Āä Ʉƽä ˢǊƗƑƻƬĀ çä̠ ˹Ƹ˭ǁä ˣǄ Ʉ˹ǂƾǁä ˢǊƓ ˣǐ˖ǁä ƑǄä äˤ˯ǆ ˣǐ˖ǁä ˢǉɈƨˤ˭˶ äˤ˷ƺ.  ä˖ǉ

 Ǐƴ˹ˬ˞ǂǁ ɂǁƑ˱Ǆ Āä åˤ˹ƴǄ ɍäĀ ˣ˹˹ƴ˹ˬ˞ǁä îƑ˭˱ȹ ˤǉ ƞǂƬǔǁ ÞƑƾˬǁäĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä Ǐ˷ƴȹ

 ˣ˹˹ƴ˹ˬ˞ǁäĀ ìˤ˲ɀĀ îƑ˭˱ȹ ɍ˖ǁä ˤǉ ìƑ˭ƴ˶ǂǁ ɂǁƑ˱˶ǁä ì˗ƻǁä þä ó˗˭ƻȹ ɍ˖ǁä îˤ˞˭ǁä ˕Ʈ ä˖ǉĀ .ǈǂɀ˘ǐ

˗ǉƑˠǁä Ǐƺ äĀ˕ˬǐ ɍ˖ǁä ˢ˲˯ǁä ƕǄˤˠ˷Ǆ ˣƳ ƕǂ˵Ƴ ˢ˯Ɵ çìäï ˤǁ Ǎ˭˰ƺ .äʕ ˷ƻȹ ˣ˹˹ƴ˹ˬ ǁ˞ä xǄ Ɍʕƽä 



 Āí Ƒ˵ȹàĀ .˗˹ˮḥǁä Ǉ̠ ˹ƷĀ Ƒ˵ȹà ˙ƻ˷˭ǁäĀ ˗ˬǀà çǘ˵Ƴ Ʉ˶˰˭ǐ ˣǁ ìƑ˭ƴ˶ǁä ˒ǂƾǁä ˢ˯Ɵ þǗ Ǎ˷ƻ˹ƨ

 .ˣ˹˹ƴ˹ˬ˞ǁä ˣǄ ɂʷƮà ǈǆǓ äʕ ˷ƻ˹ƨ Ƒ˵ȹà ˗ƸƬǓä ƕǂ˵ƴǁä 

 ǍǂƳ ɊƺƑ˰Ɨ åƑ˯ǆǗä æ̠ ˮḨ þä îˤ˞˭ǂǁ ƲƜ˗Ǆ ù˗˭Ƴä Ƒ˵ȹàĀðƑ˷ƜǗä îˤ˞˭ǁä ˙ɚƳĀ 

Ǔä ˣǄ ƕǂƽ ˕ƴȸ ˕˯Ɨ Ƒ˶Əäì ɄƨƑ˷˭ǁä Ʉ˹˰˭˲Ǆ ˤǉ ˣ˲˰Ɨ ɍà ä˖ǉ ˕ƴȿĀ ɄˮǄǓä Ǎǁä Ʉ˴ȹ ˤǉ üƑ˹Ɯ

Ǘ̞Ɠ Ǐƻ˷Ɨ ƑǊǆä äĀ̞ˬƗ ƕ˹ǂ˶Ƴ ɄƨƑ˷˭ǁä .̞ǐ̞Ɯ ̇ Ɯ˷ ɍà þʕḥ˭ǐ sǁ ä̟ǊǁĀ îˤ˞˭ǁä ˕˷˲Ɨ þä ˣǄ 

ĶBreeders usually find that after a few generations, an optimum is 

reached beyond which further improvement is impossible, and there 

has been no new species formed. Breeding procedures, therefore, 

would seem to refute, rather than support evolution.ķ 

On Call, July 3, 1972, pp. 9.  

йЛв ЀтЮм ϼмАϦЮϜ ϸЎ мк сЛтϠАЮϜ Ϟϝ϶ϦжъϜм сЛтϠАЮϜ ЬЂϝжϦЮϜ дϜ ϰϼІт ϝжк 

ý˕ƽƉƨĀ ǂˮǄä ɂǂǄ Ǐƺ Ǉ̠ ˹ˮḨ ƕǂˮǄä Ǉ˖ǉ ˕Ʈ Ʉ˶ƴ˹ƨ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä ɂ˹Ḩ ˣƳ çä̠ ƻ˞ǁä ƕ

 çä̠ ƻ˞ǁäîƑ˴˭ƢƑȸ ˣḥǁĀ  

 ÞƑƽî˘ǁä ˣ˹˯ǂƓ îƑƾȸǗä 



 

 Ǉ˖ǉ ƑǊƓ þƑḨ ˤǁ ƑǊ˭˹ȿ˗˭Ɠ äʕ ˶˭Ǌǐ Ǐ˭ǁäƕƻ˴ǁä  çǘ˵ƴǁä ˢ˯Ɵ ìƑȹìïä ǏǉĀǈǆǓ  ýˤ˰ǁ éƑ˭ǆä Ǐ˷ƴȹˮǀà ̠

 ƕȹƑǊ˷ǁä Ǐƺ Ǐ˷˹Ɯ îˤǉ˕Ɨ ǈǆä ˢƷî ˕ɀ˘ǐ ǘ˹ḥǁ Ǐǂ˵ƴǁä ƛ˹˲˷ǁä ÞƑ˷Ɠ ìĀ˕Ɵ Ǐƺ ˢɚ˰˭ǐ ɍ˖ǁä ˣ˹˯ǁä þǗ

 Ǐ˷˹Ɯ îˤǉ˕Ɨ ˤǊƺ ɂǂƗ ˙ƻ˷˭ǁäĀ ˒ǂƾǁä ˣǄ ˢ˲˯ǁä ǈǂ˶˰˭ǐ Ƒ˶ƳǍ˭Ɵ  ƕƻƬ ˗ǉƑˠǁä Ǐƺ þƑḨ ˤǁ

æ˕˹ƻǄ Ǉ̠ ˹ƷĀ ˒ǂƾǂǁ ƕˬƨƑ˷˶ǁä ˤ˶˷ǁä ƕȹìĀ˕˰Ǆ Ǐƺ ˢɚ˰Ɨ çƑ˷˹Ɯ ɂǂƗ ƑǊǆǓ Ǉ˖ǉ þƑȸ ˢ˭Ǌ˹ƨ ˣ˶ƺ .

 ˤ˶˷ǁä ä˖ǉ Ʉ˶˰˭ǐ ˣǁ ƑǊˬǂƽ æ̠ ƾˬǁä˭ƨĀ ñʕ ƟĀ xǄ å̠Ǌǂǁ ƕƳ̠˲ ȸ ɍ̠˯ ǂǁ ƕǁĀƑ˰Ǆ üĀä Ǐƺ çʕ˶ ǏǊƺ

 ýʕ˰ ǂǁ î̞˴ Ǆ þʕḥƗĀ Ƒˬɀ̠ƽ ƞȸ̟˭ƨ˗ˮǀà îƑƾȸǗä Ǉ˖ǉ Ǐƺ ˢƾƴǁä ƕˬ˲ǆ þä Ƒ˵ȹä ɂ˳˭ǀäĀ ɄƓ .˗ˮǀà 

˗˹ˮɚȸ . Ǎƾˬ˹ƨĀ ǗĀà Ǎ˷ƻ˭ƨĀ ˒ǂƾǁä ˁʼʕ˭ ƨ˹ îä̠ƻǁä ˓ǁĀƑƟ ʕǁ ɄƓ ö̠ƨà ɍ̠˯ Ɨ xǁ ƕƴ˹ˬ ǁ˞ä Ǐƺ ǏǉĀ

Ǐƴ˹ˬ˞ǁä ìƑ˭ƴ˶ǁä Ʉɚ˳ǁä 

 

ǁä ƕǁǘƨ ˣǄ öʕ ǆ îĀä Ǐƺ ç˗Ǌ˟ þƑƺ˗˱ Ā ƑȿɄƜîƉȸ  æ̠ ˹˴ƽ  



 

 ǈƳ̠ ˲ȸ å˗ǊƗ ǗĀ îˤ˲ǁä ˣǄ ˘ƻƾƗ Ǘ þƑƺ˗˱ǁä ƕƾɀ˗˞ǁä Ǉ˖ǊƓ þǗ îˤ˞ƗĀ æ˕˹ƻǄ æ̠ ƻ˝ ƑǉĀ˗ˬ˭ƳäĀǗĀ 

 þʕḥƗĀ ƕƳ̠˲ ȸ ɍ̠˯ ƗɄǊƨà ˕ȿĀ .ƕȹƑƳ̠ ǁä Ǐƺà çƕ˴ƾǁä  ǏƳäî þƑȸƛ˭ǆà  ùĀ˗Ƣ Ʋ˹˞ƾǁä Ǐƺ Ǉ˕˷Ƴ

 þä ɊƟǗ ˗˹ƸƬǈǂƜîà  ƲǄ éĀä̆ ˭ǐ ǈǂƴ˯ȹ à˕ȿĀ ǈ˹ǂƳ ɊƺƑƟ ˗ˬḨ ƑǄ˕˷ƳĀ ǈ˹ǂƳ ɊƺƑƟĀ ǈȸ ˢ˭ǉƑƺ Ǉ̠ ˹˴ƽ

 ƛ˭˷˹ǁ çä̠ ˹ˮḨ çƑ˯ƴǆ˗ˮǀà  ɄƴƻǁƑȿĀ ƕ˹Ƴˤ˷ǁä Ǉ˖ǉçà˕Ɠ  ýä˕ƽǗä Āí ùä̠ ˱ǁä ˗ˮḥƗĀ ˗ǊˠƗæ̠ ˹Ƹ˴ǁä ˕ˬƺ à

 ýä˕ƽǗä çäí ùä̠ ˱ǁä ƞȸ˖˶ǂǁ Ʉƨ˗ǐ þƑȸ ˢ˭ǊɀĀ ˢǊǁ˘ƴȹæ̠ ˹ˬḥǁä  ɊƺƑ˰ɀĀǍǂƳ  ýä˕ƽǗä çäí ùä̠ ˱ǁä ƕǁǘƨ

Ƹ˴ǁäæ̠ ˹  Ƒǉ̠ ˮɚɀĀǍ˭Ɵ ƕǁǘ˲ǁä Ǉ˖ǉ ç˗˳˭ǆä ǏƳ̠ ǁä Ǐƺ ɄǊƨǗä .  

 ÞƑ˹ƪä æ˕Ƴ ɊƟǘǆ ˣḥǁĀ 

 þä Ʋ˹˞˭˲ȹ Ǘ ˤǊƺ ˗˳˭˷Ɨ ˢǁĀ ç˗ƙ˕ǆä ˓ǆƑḨ ǗäĀ ˗˳ˬǁä ɄƢ˕Ɨ ˒ˬ˲ȸ Ǘä ˗˳˭˷Ɨ ˢǁ æ̠ ƻ˞ǁä Ǉ˖ǉ ǗĀä

 .æ̠ ˵˶ǁä æ̠ ƻ˞ǁä Ǉ˖ǉ ˗ƙ˕˷ƗĀ ˒˯˷ǐ ˣǁ þƑḨ ä˖ǊƓ ˤǊƺ éĀä̆ ˭ǁä æ̠ ˭ƺ Ǐƺ ǈ˷Ǆ ö̠ ƨǗä îˤḨ˖ǁä ˙ƺƑ˷ǐ 



 ˣḥǁĀ úǘ˝Ǘä ǍǂƳ æ˕˹ƻǄ Ǉ˕ǐ˕Ɯ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ åƑ˲˭ǀä ǗĀ îˤ˞Ɨ ˓˲˹ǁ ƕƾ˹ƾ˰ǁä Ǐƺ Ǐǉ Ƒ˹ǆƑƙ

 ˤ˶ǆ îä̠ ˶˭ƨä Ǐƺ ˢɚ˰˭ǐ ˣ˹˯ǁ ˕ƾƺ ˤǉ æ̠ ˹˴ƾǁä ýä˕ƽǗä Ǐƺ ˒ˬ˲ǁä þä ƞ˵ƗƑƺ Ǐ˷˹Ɯ îˤǉ˕Ɨ Ǐǉ

 Ǉ̠ ˹˴ƽ ýä˕ƽƉȸ ùĀ˗˱ǁä ä˖ǉ Ǐƾȸ ˕ƾƺĀ ˣ˹˯ǁä îˤǉ˕Ɨ ƑǄ˕˷Ƴ ˣḥǁĀ ìƑ˭ƴ˶ǁä üˤ˞ǂǁ Ʉ˴Ɨ Ǎ˭Ɵ ýä˕ƽǗä

ƕ˯˹˭ǆ  Ǉ˕ǐ˕Ɯ ƕ˹ƙäîĀ çƑƻƬ åƑ˲˭ǀä ˣƳ ˢǂḥ˭Ɨ Ǐ˭ǁä îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ˕Ʈ ä˖Ǌƺ .Ǐ˷˹˯ǁä îˤǉ˕˭ǂǁ

 .˙ɚƴǁä ä˖ǉ ˣḥǁĀ ƑƾȸƑƨ ìˤƜĀ ƑǊǁ ˣɚȹ ˢǁ çƑ˷˹˯ȸ 

 ˗˳ˬǁä ɄƢ˕Ɨ Ǘʕ ǁ Ǐ˷˹˯ǁä îˤǉ˕˭ǁä ä˖ǉ ˔ǁƑˮǁä ˗ǄǗä ǈ˹ǂƳ ɉƑƻ˰ǁä Ǐƺ ˢƏǘǄ ˗˹Ʒ ǈǆǓ ˗ƙ˕ǆä þƑḥǁ

 ɍ̠˯ ǁä Ǐƺ Ɖ˞ȸä ƕǁƑ˰ǁä Ǉ̟ǉ Ǐƺ ùĀ̠˱ ǁƑƺ ƕƴ˹ˬ ǂ˞ǁ Ǐƺ þƑḨ ˤǂƺ Þä˕ƳǗä ˣǄ åĀ˗Ǌǁä ǍǂƳ Ǉî˕ƽ ɄƽäĀ

 Ǐ˷˹˯ǁä Ǉîʕǉ̞Ɨ ˒ˬ˲ȸ ùä̠˱ǁä ƕ˹ƾȸ xǄ ɄǊƨà ǈ˲ɀ̠ƻḨ ̞˹ Ƭ˞ä þƑḥǁ ̠˳ ȸ ɄƢ̞Ɨ þĀ̞Ɠ ƕƴ˹ˬ ǁ˞ä

  .Ǐ˷˹˯ǁä îˤǉ˕˭ǁä ˣǄ ƕƻ˴ǁä Ǉ˖ǉ ˗ƙ˕˷Ɨ ä˖ǊȿĀ Ǉˑ ˞ȿĀ 

 þä ˕˯ǆ ˢǉ̠ ˹Ʒ Āä ƑǊƗǘ˵ƴǁ ɂʷƮǗä ˒ǂƾǁä çäí æ̠ ƾˬǁä Ǉ˖ǉ Āä ɄƜîǗä ˗˹˴ƽ ùĀ˗˱ǁä ä˖ǉ þä ɍä

 ˣ˹˹ƴ˹ˬ˞ǁä ÞƑ˰ƬǗä ÞƑƾȿĀ ˢǉáƑ˷ƺ ǍǂƳ Ʉ˶ƴ˹ƨ ƕƴ˹ˬ˞ǁä åƑ˱˭ǆä 

 ˣǄ ɍà Ǎ˯ǆ Ƒ˶ǁ ˗˳ˬǁä ɄƢ˕Ɨ Ǘʕ ǁ ɄƓ .Ǐ˷˹Ɯ îˤǉ˕Ɨ ƑǊǆä ˢƷî îˤ˞˭ǂǁ ƕǂˮǄƉḨ ý˕ƾƗ Ǉ˖ǉ ɂƨǔǁ

 ƕƴ˹ˬ˞ǁä ˕Ʈ ǏƳƑ˷Ƭ åƑ˱˭ǆä ˤǊƺ .ˣ˹ȿˤ˹ƴ˶ǁä ÞǗˑ ǉ 

 Ƒ˶Əäì ˤǉ ǏƳƑ˷˴ǁä åƑ˱˭ǆǗä þƑȸ ˗ƽä ǈƗä̠ ƮƑ˰Ǆ ˕Ɵà Ǐƺ ˘˷ḨĀì ìîƑ˳˭ɀî ä˖ǊǁĀ ê̠ ƪĀ ɄǀƑ˳Ǆ ƛ˭˷ǐ

 ʕ Ɠ åǘḥǁä öäˤǆà ˕Ɵà üƑˮǄ ê̠ ƪ Ƒ˵ȹàĀ ýƑ˶˰ǁä üƑˮǄǁ ˣḥǁĀ Ǐƴ˹ˬ˝ ˕ǁˤǐ þä ˣɚ˶ȹ Ǘ ɍ˖ǁä éĀ˕

þƑ˲ǆǗä ƕ˞ƨäʕƓ Ɉƾƺ ɍ̠˴ ƽ˹ 

 



Ƒƺ ˕ƳƑ˲ȹ Ǘ ˤǉ åƑ˱˭ǆǗä ƕƾ˹ƾ˰ǁǍǂƳ  åƑ˱˭ǆǗƑƺ îˤ˞˭ǁä ˕Ʈ ˤǉ åƑ˱˭ǆǗä ˣḥǁĀ îˤ˞˭ǁä ˓ǂƽ Ƒ˶Ḩ

 Ʋ˷˴˶ǁä ˣǄ é̠ ˱ȹ þä Ʉˬƽ Ǉ̠ ˬ˭˱ɀĀ ƛ˭˷˶ǁä ǏǂƳ ù˗˳ȹ Ʋ˷˴Ǆ ù˗˳Ǆ ɄˮǄ Ȯ ƑǊƾǂƢ ƕǂ˹ƨĀ ˤǉ

 ìƑˬǐ åˤ˹ƴ˶ǁäĀ ˗˶˭˲ȹ ˢ˹ǂ˲ǁäĀǘ˹ḥǁ  ƕḨ˗˳ǁä ƛ˭˷ƗÞǏƪ  îˤ˞˭ǁƑȸ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ɉȿ˗ƺ .åˤ˹ƴǄ

.îˤ˞˭ǁä ÞƑƳìä ˕Ʈ åƑ˱˭ǆǗä þǗ ƕƳ˕Ƣ ˤǉ 

ǂʕƺ ̠Ƹ˴ȹ ƑǄ̞˷Ƴ Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁä Ʉɀ̆ǐ åƑ˱˭ǆǗä Ƒ˵ȹà ɄƓ  ƕǂ˴ƻ˷Ǆ öäʕ ǆà æ˕Ƴ Ǐǁä ˙˷Ɯ ˢ˲ƾǆä

 ̠˹ ḥˮǁä öʕ˷ ǁ˭ä ̞ƾƺ ǈǆǓ åƑ˱˭ǆǗƑȸ üä̆ǐ þä ɄǊƨà þʕɚȹ ä̟ǉ öʕ˷Ɨ Ʉƽä ƞˬ˴ ɀĀ ̠ˮǀà ü̆ƴ˷ǐ ä̞Ɠ Ƒǉ̞ƟäĀ

 þʕ˭˯ǆìäĀ ɄˮǄ îʕ˞˭ǁä ÞƑ˶ǂƳ ̞ƟǗ æìƑǊƪ ɄƓ Ɉƾƺ ǏǄǘḨ ̇ ǁ˹ ä̟ǉ .ǏǂƬǓä 

˷ǆĀ Ûˣ˹ƴǄ ǇƑ˯Ɨä Ǐƺ Ʉ˶ƴƗ Ǐ˭ǁä çƑ˷˹˯ǁä ˘Ḩ˗ǆ ˣ˰ǆ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ ˤǁ ˣǄ ɂǂ˭˱ȹ ǏƳ̠ ƺ öʕ ǆ ƛ˭

 Ǐƺ ˣ˰ǆ (˗ˮǀà ˜˹Ɠ éƑ˭ǆä Āä ˗ˮǀà ˣˬǁ éƑ˭ǆä ɄˮǄ) ƑǊƓ ˣ˹˶˭ǊǄ ˣ˰ǆ Ʉ˵ƺà ƕƻƬ ˤ˶ǆ Ǐƺ ǏǂƬǓä

 åƑ˱˭ǆǗƑȸ ǈ˭ǁäïä ˢ˭˹ƨĀ ƕˬƨƑ˷Ǆ Ʉƽä ƞˬƬà îä̠ ˶˭ƨƑȸ ǏƳ̠ ƻǁä öʕ ˷ǁä þä ˕˯ǆ Ƒˬɀ˗ƾƗ çǗƑ˰ǁä Ʉǀ

Ǐƴ˹ˬ˞ǁä 

ĶIf by selection we concentrate the genes acting in a certain direction, 

and produce a sub- population which differs from the original one by 

greater development of some character we are interested in (such as 

higher milk yield on production of eggs), we almost invariably find 

that the sub- population has simultaneously become less fit and 

would be eliminated by natural selection.ķ 



C. H. Waddington, ĶThe Resistance to Evolutionary Change,ķ in 

Nature, 175 p. 51.  

 ˤǉ æì˕˰Ǆ ƕƻƬ ɄƜǓ ˗˳ȸ ɄƢ˕˭Ɠ Āä ǏƏäʕ ˳Ƴ çä̠ ƻ˞ǁƑȸ Þäˤƨ ǇƑ˯Ɨä Ǐƺ ˗˹ƸƗ ɍà þà Ǐ˷ƴȹ ä˖ǉ

˶ƏǘǄ Ʉƽä ƛƗƑ˷ǁä ƕƴ˹ˬ˞ǁä Ǐƺ ǈḨ˗Ɨ ˤǁĀ ǈ˹ǂƳ ɊƺƑ˰ȹ þƑ˲ǆǗä ǍǂƳ ˒˯ɀĀ ƕ˹˷˹Ɯ æîƑ˲ƢĀ ƕ˹ƴ˹ˬ˞ǂǁ ƕ

ƕƳ̠ ˲ȸ Ǎ˷ƻ˹ƨ öʕ ˷ǁä ä˖ǉ Ǉ˕Ɵˤǁ 

 ˤ˳ƟĀ Ɖ˞Ƣ ƕ˹Ʈ˗ƺ ˤǉ ˙ɚƴǁä ƕƾ˹ƾ˰ǁä Ǐƺ ǈǆä ˢƷî îˤ˞˭ǂǁ æäìà ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä ÞƑƳìƑƺ

˷ƺ ǈǆǓ Ǐ˷ƺ ˗ƢǗäĀ ˗˳˭ǆä ǈǆǓ ˗˳˭ǆä ˣƏƑḨ þä ÞƑƳìäĀ .Ǐƾ˹ƾƟ ˢǂƳ ˙˹ǁĀ ýǘǀ .ýǘḨ ˤ˳Ɵ ä˖ǉ Ǐ

 ˣɀ˗˹ˮḨ ÞƑ˹Ɵä ÞƑ˶ǂƳ ˣǄ îä̠ ƽâ ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉ 

 Ǐǂ˲˹Ɠ éîˤƜ üˤƾ˹ƺ 

 þä ǍǂƳ þǗä Ǎ˭Ɵ ˛˷ǐ ɍ˖ǁä ýǘḨ ˤ˳Ɵ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä (ˣ˹˹ǆĀîä˕ǁä ˕˴ƾȹ) ˢǊǁ ƕˬ˲˷ǁƑȸ

ƕɀîí ˗ˮǀà û˗˭˹ƨ ɍ˖ǁä ǈǆƑȸ ù˗ƴȹ ƞǂƬǗä :ƕˠƟǘǄ ˗˹Ƹǁä ƕƽǘƴǁä-ƕɀîí ˗ˮǀà û˗˭˹ƨ ˤǉ  

ĶFor them [the Darwinists], natural selection is a tautology which 

states a heretofore unrecognized relation: The fittestĲdefined as 

those who will leave the most offspringĲwill leave the most 

offspring.ķ 



Gregory Alan Peasely, ĶThe Epistemological Status of Natural 

Selection,ķ Laval Theologique et Philosophique, Vol. 38, February 

1982, p. 74.  

 

 ǏǂǆƑ˭ƨ üˤƾɀĀ 

 ƕɀ˗ˠǆ ˙˹ǁĀ ýǘḨ ˤ˳Ɵ ǈǆä Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä äĀàî ˣǐ˖ǁä ÞǗˑ ǉ ƲǄ ɔƺäĀà þä Ǎǁä Ʉ˹Ǆä Ƒǆä

 ƕ˹ƾ˹ƾƟ 

ĶI tend to agree with those who have viewed natural selection as a 

tautology rather than a true theory.ķ 

S. Stanley, Macroevolution (1979), p. 193. 

 

 þʕ˭˯˷ǐìäĀ üʕƾȹ Ƒ˵ȹàĀ 

 ˗˹Ƹǁä ƕƽǘƴǁä ˣǄ ˢƷ̠ ǁƑȸ ƕ˹˶˭Ɵ Ʉ˶Ɯ ÛýǘḨ ˤ˳Ɵ ǈǆä ɔ˹ƽ˕ǁä ɔ˹ƾ˰˭ǁƑȸ ˣ˹ˬƗ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä

 .ƑƾȸƑƨ ƑǊƓ ù˗˭ƴǄ 

ĶNatural selection turns out on closer inspection to be tautology, a 

statement of an inevitable although previously unrecognized relation. 



It states that the fittest individuals in a population (defined as those 

which leave the most offspring) will leave the most offspring.ķ 

C. Waddington, ĶEvolutionary Adaptation,ķ in Evolution After Darwin 

(1960), Vol. 1, pp. 381, 385.  

 

˔ˬǀƑǄ þƑǄîˤǆ üˤƾɀĀ 

 ä˖Ǌǁ Ýäˤ˷ƻȹ Āä äʕ ǁÞƑ˵˭ǐ Āä Ûˣ˹˭ƓƑƙ äˤǂˠȹ ˣɀ˗ƢǗä Ƒ˶˷˹Ɠ ˜ƴˬǁä ˁʶƑ˵˭ǐ äíƑ˶ǁ :üäˑƨ Ƒ˷ǐ˕ǁ ä˖ɚǉĀ

ǁä ǏˬǆƑƜ .Ǎ˷ƻȹ Āä üÞƑ˵˭ǐ Āä ˓ƓƑƙ Ǎƾˬǐ ˗ƢǓäĀ ˁʶƑ˵˭ǐ ˜ƴˬǁä ǈǆǓ :ƕȸƑƜâ ý˕ƾȹ Ƒ˶ǉ üäˑ˲

ǈǁ Ǎ˷ƴǄ Ǘ ɍ˖ǁä ýǘḥǁä ˁɀ˗ƴƗ ä˖ǉĀ ýǘḨ ˤ˳Ɵ Ƒǆ˕˷Ƴ ˣ˰˷ƺ .˕ƟäĀ 

ĶThus we have as the question: ĳwhy do some multiply, while others 

remain stable, dwindle, or die out? To which is offered as answer: 

Because some multiply, while others remain stable, dwindle, or die 

out. ĶThe two sides of the equation are the same. We have a 

tautology. The definition is meaningless.ķ 

Norman Macbeth, Darwin Retried (1971), p. 47.  

 



 ˔˹ˬǀƑǄ þƑǄîˤǆ Ƒ˵ȹà üˤƾɀĀ 

 ƛ˭ǆà ƑǄ ˗˲ƻǆ þä üĀƑ˰ǆ Ýýä˕˱˭ƨä ɍà ǈǁ ä˖ǊḨ ƲƨäĀ ˁɀ˗ƴƗ Ʉǉ ˣḥǁĀ þʕ˲˶ ƨ˹ ̠˹ ƻ˲Ɨ .̠˹ Ƹ˹˭ǁä

 æ̠ǄĀ Ɍ̠Ƣà æ̠Ǆ ̞ƟäĀ ƕǁìƑƴ˶ǁä ǏǊƜĀ .̠˹ Ƹ˹˭ǁä ƛ˭ǆà ƑǄ ʕǉ ǈǆä ǈƺ̠Ƴ ʕǉ ÛǏƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä ǈǆä

ÞǏƪ Ǘ ʕǉ ̠˹ ƻ˲˭ǁä ƕȹƑǊǆ ....ýǘḨ ʕ˳ Ɵ Ƒǆ̞˷Ƴ Ɍ̠Ƣà 

ĶBut is such a broad definition of any use? We are trying to explain 

what produces change. SimpsonĴs explanation is natural selection, 

which he defines as what produces change. Both sides of the 

equation are again the same; again we have a tautology . . If selection 

is anything tending to produce change, he is merely saying that 

change is caused by what causes change . . The net explanation is 

nil.ķ 

Norman Macbeth, Darwin Retried (1971), p. 49. 

 

˕ǐä̠ Ɠ ûƑǄ üˤƾɀĀ 

 Āä Ǎ˶ƳǗä ˕˹ǂƾ˭ǂǁ ˗˹˲ƻƗ ý˕ƾȹ Ǘ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä ǈǆä ǈ˷Ǆ ˣ˹ƾȹ ǍǂƳ Ƒǆä ˤǉ ˕ƟäĀ ÞǏƪ ˣǄ

 ǏƜƑ˷ǁä þä ˣǄ ˗ˮǀà ÞǏƪ ɍà Ǐ˷ƴȹ Ǘ ˤǉ .îˤ˞˭ǂǁ ˗Ƣä Ʉɚƪ ɍà Ýìä̠ ƺǗä ˜ƴȸ Ǎ˯ǆ äíƑ˶ǁ .Ǎ˯ǆ

.ˤ˯ǆ ˢǊǆǓ ÝƞǂƬǗä ˢǊǆä ù˗ƴǆ ɂ˹Ḩ .ƞǂƬà ˢǊǆǓ 



ĶOf one thing, however, I am certain, and that is that ĳnatural 

selectionĴ affords no explanation of mimicry or of any other form of 

evolution. It means nothing more than ĳthe survivors survive.Ĵ Why do 

certain individuals survive? Because they are the fittest. How do we 

know they are the fittest? Because they survive.ķ 

E.W. MacBride, Nature, May 11, 1929, p. 713.  

Ɠ Ǐƾ˹ƾƟ ˙˹ǁĀ Ǐ˶ǂƳ ˙˹ǁ ýǘḨ ä˖ǉ îˤ˞˭ǂǁ æäìà ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þà ÞƑƳìƑƺ ˤǉ ˙ɚƴǁä Ʉ

 .ǈƴ˷˶ȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ǐ˯ɀî˕˭ǁä ˗˹Ƹ˭ǁƑȸ îˤ˞˭ǁä ǈ˶ƨä ÞǏƪ ûƑ˷ǉ þƑḨ ˤǁ ƞ˹˰˴ǁä 

 

 ç˗ˬ˭Ƣä ƕ˹ɚɀ˗ǄǗä ƕƴ˹ˬ˞ǁä ƕǂ˯Ǆ ƕ˞ƨäˤƓ ƕƨäîì62  Ƒˬɀ˗ƾƗĀ ˙˷Ɯ2500  ǏǂƳ üƑˮǄ öʕ ˷˭ǁä

 ĀÛåƑ˱˭ǆǗä  þä äʕ ǁƑƽĀ16%  Āä ˓ˬˮǐ ä˖ǉ ˣḥǁĀ ÞƑƾˬǁäĀ æƑ˯˷ǁä ˒ˬ˲ȸ äʕ ˬ˱˭ǆä84%  ˣǄ öäʕ ǆǓä

 þä Ƒ˵ȹä Ǐ˷ƴȹ ä˖ǉĀ .åƑ˱˭ǆǗäĀ ÞƑƾˬǁƑȸ ƕƽǘƳ ǈǁ ˙˹ǁ ˢǉîä̠ ˶˭ƨä ˣɀ˗ƢǗä84%  ƕƽǘƳ ǈǁ ˙˹ǁ

 Ǐ˷ˬ˶ǁä îˤ˞˭ǁƑȸǍǂƳ  .ÞƑƾˬǁäĀ åƑ˱˭ǆǗä .äĀ˗˹Ƹ˭ǐ ˢǁĀ äĀ˗˶˭ƨä ˢǊǂḨ þä Ǐ˷ƴȹ ä˖ǉĀ Ƒ˵ȹä Ǐ˷ƴȹ ä˖ǉĀ

 Ǐǉ ǏƾˬƗ þä ƑǊ˭Ƭ˗ƻƺ æ̠ ƻ˝ ûƑ˷ǉ ˤǁ þä16%  ˣḥǁĀ84%  ƕƴ˹ˬ˞ǁä þä æ̠ ƻ˝ è˕˰Ɨ æ̠ Ǆ ɄḨ Ǐƺ

Ɨ ǏƾˬƗĀ æ̠ ƻ˞ǁä Ǉ˖ǉ ˜ƺ˗ǍǂƳ ˗˶˭˲˶ǁä Ā16% ˙˷˯ǁä îä̠ ˶˭ƨäĀ Ƒ˵ȹà öʕ ˷˭ǂǁ ìˤƾȹ) . ä˖ǉ

ƕƺƑƮǕƑȸ  ƑǄ ǏǁäˢǂḥƗƉƨ  ƕ˶ƏǘǄ ý˕Ƴ Ƒ˵ȹäĀ çä̠ ƻ˞ǂǁ ˣƏƑḥǁä ˜ƺîĀ æ̠ ƻ˞ǂǁ ƕ˹ǂ˱ǁä ˜ƺî ˣǄ ǈ˷Ƴ

 Ʉ˶ƴƗ ƕƴ˹ˬ˞ǁä þä ɍä (îä̠ ˶˭ƨǘǁ ƕ˹ƏƑǊ˷ǁä Ʉˬƾǁä çä̠ ƻ˞ǁä ɄƟä̠ Ǆ˗ˮǀà  ˕Ʈ çä̠ Ǆ ˙˶Ƣ ˣǄöʕ ˷˭ǁä 



åƑ˱˭ǆǗƑȸ  .Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ ɄǄƑḥǁƑȸ îˤ˞˭ǁä ˕Ʈ Ʉ˶ƴƗ ƕƴ˹ˬ˞ǁä îˤ˞Ɨ ǈ˶ƨä ÞǏƪ ûƑ˷ǉ ˤǁĀ

 þä Ƒ˵ȹà ƕˠƟǘǄ ƲǄ .Ɖ˞Ƣ ǘƬà ˤǉ îˤ˞˭ǁƑȸ åƑ˱˭ǆǗä Ɉȿ˗ƺæ̠ ƻ˞ǁä  ˣǄ çƑ˷˹Ɯ åƑ˲˭ǀä ˓˲˹ǁ

.ý˕ƴǁä 

 Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑƺ ˓ǂƽ Ƒ˶Ḩæìˤ˯ǁä Ɉˬ˵ȸ Ʋ˷˴Ǆ ɍà Ǐƺ ǈ˹˶˲ǆ ƑǄ ǈˬ˳Ɨ ƕ˹ǂ˶Ƴ ˤǉ 

Quality control  ˢ˲ƽ˗˹˹ƸƗ þĀ̞Ɠ ƛ˭˷ ǁ˶ä ÞƑƾȸ ǍǂƳ ɊƺƑ˰ȹ ɄƓ ƛ˭˷ ǁ˶ä ̠˹Ƹȹ Ǘ æìʕ˯ǁä 

 ˤǊƺǈ˭˹ǁĀˑ˲Ǆ  ɉƑƻ˰ǁä ˙˹ǁĀ ǈ˭ǁäïäĀ åˤ˹ƴǄ ɍà ˣƳ ɂ˳ḥǁäǍǂƳ  ÞƑɀˤƽǓä ÞƑ˰ƬǗä ÞƑ˷ƺĀ åˤ˹ƴ˶ǁä

.ˣ˹ƻǂ˭˱Ǆ ˗˹ƷĀ ˣ˹ȿˤ˹ƴǄ ˗˹Ƹǁä  

˶ǂƳ ˕˷Ƴ ˗ˬ˭ƴƗ Ǐ˭ǁä öäʕ ǆà ìˤƜĀ ˤǉĀ îˤ˞˭ǁä Ǐƺ ˕ƳƑ˲ȹ åƑ˱˭ǆǗä þä ÞƑƳìä Ǐƺ ƕ˹ǁƑɚƪâ Ƒ˵ȹà ÞƑ

 ƕɚ˶ƨ ɄˮǄĀ ɍ̠ˬǁä þƑ˴ ǁ˰ä ɄˮǄĀ åǘḥǁä ɄƬà ǇĀ̠ˬ˭ƴȹ ɍ̟ǁä ˒Ə̟ǁä ɄˮǄ ̠ƙ̞˷Ɨ sǁ ɄƬà îʕ˞˭ǁä

 ̠ˮǀǓä ìʕ˲ ǁ˹ sǊ˹˷ƻȹ þĀîäì ýǘḨ ǍǂƳ ÞƑ˷Ɠ ˒ ȹ˯ þƑḨ åƑ˱˭ǆǗƑƺ .sǉ̠˹ƷĀ ̇ǆƑǀǘ˹ˮǁäĀ lǁîƑ˭ḥ˭ǁä

 Ʋ˷˶ȹ ɄƓ îʕ ȹ˞ Ǘ ʕǊƺ ǈ˲ɚƳ ʕǉ ɄƓ þĀîäì ǍƳìä Ƒ˶Ḩ ̇ ǁ˹ åƑ˱˭ǆǗƑƺ è̞ ȹ˰ Ǘ ä̟ǉ xḥǁĀ îʕ Ɨ˞

ä îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà ùä̠ ˭Ƴä Ƒ˵ȹà ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉ .îˤ˞˭ǁä ÞƑƳì 

˕ǁˤƜ ˣ˹ƻ˹˭ƨ üˤƾ˹ƺ 

 ....îˤ˞˭ǁä ƕɀ˗ˠ˷Ɠ ˗˲ƻȹ æ̆ ˹˶Ǆ ðƑ˷Ɯä ìˤƜĀ ˣɚ˶ȹ ɂ˹ǀ 



ĶHow could the existence of a distinct species be justified by a theory 

[evolution] that proclaimed ceaseless change as the most fundamental 

fact of nature?ķ  

Stephen Jay Gould, in Natural History, August- September, 

 ÞƑȸ˕˷Ǌǁä ɄˮǄ Ǐ˷˹˯ǁä Ƒǉäˤ˭˰Ǆ Ǐƺ öʕ ˷Ɨ ƑǊ˹ƺ ˕Ɯˤǐ Ǘ ðƑ˷Ɯä ˕Ɯˤǐ Ƒ˵ȹàdandelion  Ƒ˭˹˳ǁäĀ

cheetah  åƑ˱˭ǆǗä ýǘḨ ˤǁ Ʋƽˤ˭ǆ Ƒ˷Ḩ ÝåƑ˱˭ǆǗƑȸ ƕ˹ƾǆ çƑ˷˹Ɯ ƛ˭ǆà îˤ˞˭ǁä ɂ˹ḥƺ ˢǉ̠ ˹ƷĀ ä˕˷ˬǁäĀ

öʕ ˷Ɨ Ƒǆ˕ƜĀ Ƒ˷ḥǁ ƞ˹˰Ƭ îˤ˞˭ǁäĀ 

ĶGenetics of Cheetahs,ķ Creation Research Society Quarterly, March, 

pp. 178- 179. 

 Ƒǉîˤ˞Ɨ ÞƑ˷ƙä ðƑ˷ƜǗä ˣ˹Ɠ ä˕Ɯ æ̠ ˹ˮḨ öäʕ ǆà ˕Ɯˤǐ Ʋƽˤ˭ǆ îˤ˞˭ǁä Ʋ˶ƺ ˗˹Ʒ ä˖ǉ ˣḥǁĀ ƕǂƢä˕˭Ǆ

 ðƑ˷ƜǗä xƓ˹ ƕ˞ǂ˭˱ ǁ˶ä öäʕǆǓä úǘ̋Ǘä ǍǂƳ Ɍ̠ǆ ǗĀ ðƑ˷ƜǗä xƓ˹ ̆˹˹˶˭ǁä Ɍ̠ǆ x˰ ƺ˷ ƞ˹˰ Ƭ

.ƕƻǂ˭˱˶ǁä 

 ̠ƢǓäĀ ǘ˹ǂƽ Ɍʕƽà sǉ̞Ɵà xǂ˹Ɯî ̞Ɯʕǐ ǏƏä̞ˬǁä þƑ˲ǆǕƑƺ þƑ˲ǆǗä îʕ Ɨ˞ ǈ˷Ƴ äʕǁʕƾȹ ƑǄ ʕǉĀ ̠Ƣä ̠Ǆä

Ǌʕƺ ɌʕƽǓä ƕƬ̠ƺ ̞ƾ˭Ƴä ÝɄ˵ƺǓä Ǐǉ xǄ ò ƺ̠ .ǘ˹ǂƽ ǍḨíà  Ƒ˵ȹàĀ ˗ƢǗä Ʉ˭ƾȹ þä Ʋ˹˞˭˲ȹ

 ǈƗƑ˹˰ȸ ˤ˯˷ǐ þä ˣǄ ǈƏƑḨ˖Ɠ ƞ˯ǆ ˤǁ Ǎ˭Ɵ ÞƑḨí ˗ˮǀǓä ƑǄä ìˤ˲ɀĀ ˗˳˭˷ɀĀ ˗ˮǀà ˒˯˷ǐ þä Ʋ˹˞˭˲ȹ

.ǇʕƳ̞ǐ ɍ̟ǁä ǏƏä̞ˬǁä þƑ˲ǆǗä îʕ Ɨ˞ ̞Ʈ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä Ǐ˭˰ ƺ ɌʕƽǓä ɄˮǄ ̠ˮǀà ˒˯˷ǐ xǁ ʕǊƺ 



ˢ˯Ɵ Ǐƺ ǏǁĀä þƑ˲ǆä Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ Ʉ˵ƺà ǇáƑƾȸ ǈƬ˗ƺ ˢǊǐƉƺ  þƑ˲ǆä ɂ˴ǆĀ ì˗ƽ ɂ˴ǆ Ǐƨˤǁ

 æʕƽ ùƑƴƮäĀ ýä̞ƽä ƕ˭ƨ ʕǉ ɍ̟ǁä ǘɀîʕƸǁä ̞Ɯ ýä ɍ̆ǆƑˬ˶ ǁ˳ä ɄˮǄ ǈ˱Ǆ s˯ƟĀ ýä̞ƽä èǘƙ ǈǁʕ̋Ā

Ýơ˶ǁä Ǐƺ ˗ˬǀàĀ Ǐƨˤǁ 

 þĀ̞Ɠ s˹ǂ˲ǁä öʕ˷ǁƑƺ .̞Ǌ˭˯ ȹ ǗĀ ÞƑḨí ̠ˮǀà ʕǉ xǄ ǍǂƳ ý̞ƾ˭ǐ ̞Ǌ˭˯ ȹ xǄ þä ù̠ƴǆ ƕƴ˹ˬ ǁ˞Ƒȸ Ǎ˭˰ ƺ

æ̠ ƻ˝ ǈȸ ɍ˖ǁä ì˗ƻǁä ǍǂƳ ˗˳˭˷ǐ ˕Ǌ˭˯ɀĀ æ̠ ƻ˝ .æ˕˹ƻǄ æ̠ ƻ˝ ƑǊǆä Ƒ˷Ʈ˗˭ƺä ˤǁ Ǎ˭Ɵ ˕Ǌ˭˯Ǆ ˗˹ƷĀ 

˔˹ˬǀƑǄ þƑǄîˤǆ üˤƾ˹ƺ 

 ðƑ˷ǁä ˣǄ ɂʷƮǓä .ÞǏƪ ɍà ɂ˴ȹ Ǘ ˤǉ .÷îƑƺ ˤ˳Ɵ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƕǂ˶Ɯ þä ˕ƾ˭Ƴä

 åƑ˱˭ǆǗä ä̟ǉ ˓ǂƽ ʕǁ .ƕˬ˲ ǁ˷ä ̇ ƻ˷Ɠ ̇ ǁ˹ xḥǁĀ äʕƗʕ˶ȹ Ƒ˵ȹà ɌʕƽǓä ðƑ˷ǁä xǄ ̠˹ ḨˮĀ ÛäʕƗʕ˶ȹ

 Ɉƾƺ ä˖ǉ ˣḥǁĀ ˤǉ Ƒ˶ȿî ÛǏƴ˹ˬ˞ǁä þäˤ˹ƟĀ çƑˬǆ ˗Ƣä Ǎ˭Ɵ ˗˶˭˲˭ƨ ƕ˹ǂ˶ƴǁä ˣḥǁĀ .ƕ˹ǂ˶ƴǁä ɂ˴ȹ

.çˤ˶ȹ þƑ˲ǆäĀ 

ĶI think the phrase [natural selection] is utterly empty. It doesnĴt 

describe anything. The weaker people die, a lot of stronger people die 

too, but not the same percentage. If you want to say that is natural 

selection, maybe so, but  thatĴs just describing a process. That 

process would presumably go on until the last plant, animal and man 

died out.ķ 

Norman Macbeth, ĶWhatĴs Wrong with Darwinism 



 

 ɄƟä̠ ˶ǁä þä ˕ƜĀ ƕƴ˹ˬ˞ǁä ˙˹ǐƑƾ˶ȸ ƑǆƑ˹Ɵä ɄƓ çƑ˷ƏƑḥǁä ˣǄ îˤ˞Ɨ ˗ˮǀǓä ƑǊ˷Ƴ äʕ ǁˤƾȹ Ǐ˭ǁä˗ˮǀà îˤ˞Ɨ 

 .ƕƴ˹ˬ˞ǂǁ ƕ˶ƏǘǄ Ʉƽä Ǐǉ çƑ˷ƏƑḥǁä è˕Ɵà ˣǄ ˕ƟäĀ þƑ˲ǆǗäĀ äîˤ˞Ɨ ƑǊǂƽäĀ çƑ˷ƏƑḥǁä ý˕ƽà Ƒɀ˗˹˭ɚˬǁƑƺ

 .ƑǄ˕ƾƗ Ƒǉ̠ ˮǀàĀ 

 ˤǉ ˣǄ ǘˮ˶ƺ˗ˮǀà  ýä Ƒɀ˗˹˭ɚˬǁä Ʉǉ æîä̠ ˰ǁä Āä æìĀ˗ˬǂǁ ƕ˶ƏǘǄÝþƑ˲ǆǗä  

Ɵ Ʉ˶˰˭Ɨ ǏǊƺ Ʋˬ˞ǁƑȸ Ƒɀ˗˹˭ɚˬǁä.þƑ˲ǆǗä ˓˹˶Ɨ Ƒ˵ȹä æìĀ˗Ɠ Ʉ˶˰˭ƗĀ þƑ˲ǆǗä ˓˹˶Ɨ æîä̠ 

 ˤǉ ˣǄ Ƒ˵ȹäĀ˗ˮǀà ÝþƑ˲ǆǗä ýä Ƒɀ˗˹˭ɚˬǁä Ʉǉ ˚˞ƴǁäĀ öʕ ˯ǂǁ Ʉ˶˰Ɨ 

ƕǂɀˤ˝ çä̠ ˭ƻǁ ɄƬˤ˰˭Ɨ þäĀ ˚˞ƴǁäĀ öʕ ˯ǁä ýĀƑƾƗ þä î˕ƾƗ ǏǊƺ Ʋˬ˞ǁƑȸ Ƒɀ˗˹˭ɚˬǁä  ˣǄ ˗˹ˮɚȸ üˤ˝à

þƑ˲ǆǗä.  

˕Ɯ ˗˹ˮɚȸ Ʉ˵ƺà Ƒ˹˲˷Ɯ Ƒ˵ȹàĀ Ƒ˹˲˷Ɯ Ǘ ˗ƙƑḥ˭Ɨ Ƒɀ˗˹˭ɚˬǁä.þƑ˲ǆǗä ˣǄ ä˕Ɯ ä  

 ÞƑ˷Ɠ Ƒ˵ȹäĀǍǂƳ ˬǁä Ǐƺ Ʉ˵ƺǗä ˤǉ éƑ˭ǆä ˗ˮǀǗä îˤ˞˭ǁä ƕ˹Ʈ˗ƺƑ˲ǆǗä éƑ˭ǆä ˗ˮǀǗä ˤǉ ˣ˶ƺ ÞƑƾ þ

 ýäÝƑɀ˗˹˭ɚˬǁä 

 ǏǊƺ Ʋˬ˞ǁƑȸ Ƒɀ˗˹˭ɚˬǁä˗ˮǀà  .þƑ˲ǆǗä ˣǄ ˗˹ˮɚȸ 

 ˕Ʈ ǘƬä Ǐǉ ƛƏƑ˭ǆ Ǐǁä Ƒ˷Ɠ ˓ǂƬĀ Ǐǉ îˤ˞˭ǁä ˓˹Ʈ˗ƺ þä ˕˯ǆ ä˖Ǌˬƺ ˙˹ǐƑƾ˶ǁä ˣǄ ˗˹ˮḥǁä Ƒǉ̠ ˹ƷĀ

 úìä Ǐ˷ƴ˶ȸ Āä ƕ˹Ʈ˗ƻǁä Ǉ˖ǉ ãìƑˬǄƑǊ˲ɚƳ ƑǄƑ˶Ɨ.  



 ˒ǂƾȹ ˤǉ îˤ˞˭ǁä ƕɀ˗ˠǆ ǈ˹Ƴ˕Ɨ ƑǄ Ʉ˶ƴȹ ɄƴƻǁƑȸ ˤǁ ˣḥǁĀ åˤ˹ƴ˶ǁä ƕǁäïǕ ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑƺ

 ˒ƾƳ ǍǂƳ Ƒƨäî îˤ˞˭ǁä æ̠ ˯ƪ 

Ǆ ɍ˖ǁä þƑ˲ǆǕƑƺ ˣḥǁĀ ƑǊƓ äĀìƑ˷ǐ Ǐ˭ǁä åƑ˱˭ǆǗä ãìƑˬǄ ˕Ʈ ä˖ǉ ä̠ ˹ˮḨ çîˤ˞Ɨ Ƒɀ˗˹˭ɚȸ ˤǉ ó˗˭ƻ

 ˒˲ǆǓä ˤǉ ˙ɚƴǁä þƑ˲ǆǗä þƑḨ ˤǂƺ ɍ˖ǁä ˤǉ îˤ˞Ɨ Ā Ǐǁä æ̠ ˹ˮḨ ɄƟä̠ Ǆ ˗ˬƳ ƞˬƬà þä þƑḥǁ Ƒɀ˗˹˭ɚȸ

 ä˖ǉ˗ˮǀà  ƕˬƨƑ˷Ǆà˕ˬ˶ǁ .Ƒǉ̠ ˹ƷĀ ƕ˫˹ˬǁä ƕ˶ƏǘǄĀ ƕǄĀƑƾ˶ǁäĀ ö̠ ƨǗä ˗ƙƑḥ˭ǁäĀ ÞƑƾˬǁäĀ æƑ˯˷ǁä 

 ʕ ƾȹ Ƒ˶Ḩ ˣḥǁĀ þƑḨ ƕ˰˹˰Ƭ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ˓ǆƑḨ ˤǂƺ îˤ˞˭ǁä ɄƟä̠ Ǆ üĀä Ǐǉ Ƒɀ˗˹˭ɚˬǁä þä äˤǁ

 ˤǉ ƑǄ Ǐǁä îˤ˞˭Ɨ ˢǁĀ Ƒɀ˗˹˭ɚȸ ƑǊǂḨ ˓ǂ˟ ƕ˹˰ǁä çƑ˷ƏƑḥǁä˗ˮǀà  ˤǉ ˡǁí þǗ ˡǁí ˣǄ˗ˮǀà  ǏƟ ˣƏƑḨ

.ƕ˫˹ˬǂǁ ˢƏǘǄ  

Ɖƺ è˕˰ȹ Ǘ ä˖ǉ ˣḥǁĀ Þäîˤǁä Ǎǁä ƲƜ˗Ɨ Ǘ ˕ƟäĀ ǇƑ˯Ɨä Ǐƺ æˤ˞Ƣ ǈǆä ǏƳ˕ǐ îˤ˞˭ǁä þä ˗Ƣä ˗Ǆä ɍ

 ˗Ǆ˕ǐ ǈƗäí ˕Ɵ Ǐƺ ä˖ǉ Ɉǂ˭˱ƗĀ ƕ˹ǆƑƙ Ǉ̠ Ǆ éĀä̆ ˭Ɨ ƑƴǄ ƲƜ̠ Ɨ ƑǄ˕˷Ƴ ƕƻǂ˭˱Ǆ çƑ˫˹Ɠ Ǐƺ ü˘ƴƗ öäʕ ǆà

 Ɍ̠ǆ ɄƓ ƕƴ˹ˬ ǁ˞ä Ǐƺ Ǉä̠ǆ Ǘ ä̟ǉĀ ƕ˹˲ ɚƳ ̠˹Ʒ æî̠ḥ˭Ǆ æ̠˹ƸƬ çäʕ˞Ƣ ǍǂƳ ̞˶ ƴ˭ȹ ɍ̟ǁä îʕ˞˭ǁä Ƒ˵ȹà

 .˙ɚƴǁä 

 

Ƒ˰Ɨ ǏǉĀ ǈ˹ǂƳ ù˗˳ȹ Ȯ þä ˣǄáà îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ˕Ʈ ƕ˹ƴ˹ˬ˝ ƕ˹ǂ˶Ƴ ˤǉ åƑ˱˭ǆǗƑƺ æƑ˹˰ǁä Ǐƺ Ɋƺ

 ƕ˹˞˱ǁä ˒ˬ˲ȸ ˓ǂƢì Ǐ˭ǁä çƑǉˤ˳˭ǁäĀ åˤ˹ƴǁä ˣǄ ƑǊ˲ƻǆà ǍǂƳ ɊƺƑ˰Ɨ þä ƕ˹˰ǁä çƑ˷ƏƑḥǂǁ ƕɀ˗ˬǁä 

 



 æ̆ ɀ˗Ƹǁä ˣƳ üƑˮǄ å˗Ʈä ƕȹƑǊ˷ǁä å˗ƽ ǏƺĀ 

ì˗Ƹ˶ǁä îˤƻ˴ƴǁä ƕ˴ƽ 

Blackpoll warbler 

 

 ǈǁˤ˝ ɍ˖ǁä îˤƻ˴ƴǁä ä˖ǉ15  ǈǆïĀĀ ˢƨ15  ˒ɀ˗Ʒ ˗Ǆä è˕˰ȹ ǈƗ˗˯ǉ Ǐƺ ˢƜ 

 Ƒˬɀ˗ƾƗ ƕƺƑ˲Ǆ ˗˹˞ȹ îˤƻ˴ƴǁä ä˖ǉ3862  ƕ˷˲ǁä Ǐƺ ˣ˹Ɨ˗Ǆ ˢḨ  

 Ǐƺ Ƒǉà˕ˬǐ Ǐ˭ǁä ƕɀˤ˭˳ǁä ǈ˭ǂƟî Ǐƺ ƑǊ˷Ǆ ˗˹˞ɀĀ ɂ˹˴ǁä ƑǊ˹ƺ Ǐ˵ƾȹ Ǐ˭ǁä ƑɚƨǗä ˣǄ à˕ˬǐ ˤǉĀ

 ˗˹˞ȹ ˤǉ ƕɀˤ˭˳ǁä æ̠ ˯Ǌǁä ƕǂƟî Ǐƺ .ƑɚƨǗä äîìƑƸǄ ˁɀ˗˱ǁä4  ǈ˯ Ǆ˭ Ʉ˹ǁĀ îƑǊǆ ˁʼʕƗ þĀ̞Ɠ ýƑȹà

ɀ˗Ǆà Ǐƺ Ǐǉ ǈ˭ǂƟî ƕȹƑǊǆ þä ˢƷî Ƒƽ˗ƪ ƕ˹ȿˤ˷˯ǁä Ƒɚ  



 

˕˷ƴƺ  Ā ä̞˷Ḩ ú̠ƪ Ǐƺ ü̆ǐ˷ Ƒƽ̠ƪ ǈǆä̠̋˹ æ̞˰ ˭˶ǁä çƑȹǗʕǁä ú̠ƪ üƑ˶ƪ Ǐƺ æ̞ǐ̞˯ǁä ä̠˭ǂ˯ǆä üƑ˶ƪ

 ˢǊ˷Ǆ ɄḨ ˗˹˞ɀĀ Ɍìä̠ ƺ äˤƴǂƾȹ äá˕ˬǐ ˢƙ ǘ˹ǂƽ äĀ˗ˠ˭˷ɀĀ öƑ˞˭˲˶ǁä î˕ƽ ǍǂƳ äˤǂǀƉȹ äá˕ˬǐ .ƕ˹ɚɀ˗ǄǗä

 Ǐƺ Ƒ˹ǂƳ çƑƾˬ˝ Ǐǁä ˣḥǁĀ Ƒ˹ƾɀ˗ƺä ƕǊƜĀ Ǐƺ ÞƑ˶˲ǁä Ǐƺ ǘƳä Ǐǁä ƑǊ˯˭Ǆ þä äĀ˕ɀ˗ǐ ˢǊǆä ˢƷî Þäʕ Ǌǁä

 öƑƻƗîä Ǐǁä äˤǂ˴ȹ Ǎ˭Ɵ Ɍìä̠ ƺ ìˤƴ˴ǁä Ǐƺ äĀ˗˶˭˲ɀĀ .ƕ˹ȿˤ˷˯ǁä Ƒɚɀ˗Ǆà Ǐǁä äˤˬǉ˖ǐ20000  Āä ý˕ƽ

 öƑƻƗîä ɍïäʕǐ ƑǄ6  ǘˮ˶ƺ îˤǄǓä ˣǄ ˗˹ˮḨ Ǐƺ Ƒ˹˶ǂƳ ˗˹˰Ǆ ä˖ǉ Ʋˬ˞ǁƑȸ .ÞƑ˶˲ǁä Ǐƺ Ƒˬɀ˗ƾƗ ˢḨ 

 Ā˗ˬǁä Ǉ˖ǉ Ǐƺ ˢǊ˶˲Ɯ æîä̠ Ɵ ƕƜîì ǍǂƳ äʕ ˠƺƑ˰ȹ þä äˤƴ˹˞˭˲ȹ ɂ˹ǀ ùǘƸǁä çƑƾˬ˝ Ǐƺ æ˕ǐ˕˳ǁä æì

 Ƒ˹ǂƴǁä ɍʕ ǁ˯ä 



Ý˙ƻ˷˭ǂǁ ƕ˹ƺƑḨ ˗˹Ƹǁä Ǉ˖ǉ ƕ˵ƻ˱˷˶ǁä ˣ˹˯˲ǀǓä ƕˬ˲ǆ Ǐƺ äˤ˲ƻ˷˭ɀĀ ÞƑ˹Ɵä äʕ ƾˬǐ þä äˤƴ˹˞˭˲ȹ ɂ˹ḨĀ 

 ǏǂƳ ˕˶˭ƴȹ ˢǊǆä̠ ˹˝ þä ˢƷî ƕǂ˹ǂƽ ǈ˭ƺƑˮḨ Þäˤǉ Ǐƺ äĀ˗˹˞ȹ þä æ̠ ˹Ƹ˴ǁä ˢǊ˭˰˷ƜƉȸ äˤƴ˹˞˭˲ȹ ɂ˹ḨĀ

ÝɄƻƨà Ǐǁä ÞäˤǊǁä Ʋƺì 

Ɨä Ǐǁä äʕ ˠƺƑ˰ȹ ɂ˹ḨĀǗ üƑ˯˶ǁä ä˖ǉ Ǐƺ ǈǆä ˢƷî ˢǊǉƑ˯  ˢǊǆǓ ýˤ˯˷ǁä Ǘä ˢǉ˕ƪ˗ǐ ÞǏƪ ɍà ˕Ɯˤǐ

 Ǉ̠ ƪƑˬǄ åˤ˷˯ǁä Ǐǁä äĀ˗˹˞ȹ Ǘ ˢǊƺ ƞ˹˰˴ǁä ǇƑ˯ƗǗä Ǐƺ ˙˹ǁ Ǐ˲˹˝Ƒ˷ƸǄ üƑ˯Ǆ Ǐƺ äĀ˗˹˞ȹ Ǎ˭Ɵ

Ýú̠ ǁ˳ä Ǐǁä ǏǂƳä Ǐǁä xḥǁĀ 

Ɨä Ǐƺ ɄƢ˕ƗĀ ƑǊǉƑ˯Ɨä ˗˹ƸƗ æƉ˯ƺ ƑǊ˭ƽƑ˝ ˖ƻ˷Ɨ þä Ʉˬƽ îˤ˹˞ǁä Ǉ˖ǉ þä ǏƗǗä ˤǉ ˢǉǓä ˣḥǁĀ ǇƑ˯

 ǍǂƳ ˒ǊƗ Ǘ êƑɀ˗ǁä Ǉ˖ǉĀ ƕ˹ȿˤ˷˯ǁä Ƒɚɀ˗Ǆà Ǐǁä ƕǊ˯˭Ǆ æ˕ǐ˕ƪ ƕƳ̠ ˲ȸ öƑƻƗîǗä ä˖ǉ ˣǄ ˒ǊƗ êƑɀî

 ɄƓ ˜ƻ˱˷Ǆ öƑƻƗîä ˣǄ à˕ˬƗ Ƒɚɀ̠Ǆà Ǐǁä æ̞ǐ̞ƪ ƕƳ̠˲ ȸ ˒ǉ̟ƗĀ ɍʕ ǁ˯ä ùǘƸǁä xǄ Ƒ˹ǂƴǁä çƑƳƑƻƗîǗä

 Ƒˬɀ˗ƾƗ þǗ ˗˹ƺƑ˴ƴǁä Ǉ˖Ǌǁ ˢ˱Ʈ ìˤǊ˯ǄĀ ˓ƽĀ ˗ƺˤǐ ä˖ǉ ˗˹˲ǁä ɈƢĀ .ƕ˹ȿˤ˷˯ǁä ˣǄ ˗ˮǀà˴ǆ ɂ

 .ɍʕ ǁ˯ä ùǘƸǁä Ǐƺ öƑƻƗîǗä ä̟ǉ Ǐƺ ƑǊ˹ǁä ˓ǂƬĀ Ǐ˭ǁä êƑɀ̠ǁƑȸ ƕǁʕ˶ Ǆ˰ ǈ˹˵ ƾƗ ƕǂƟ̠ǁä 

ÝǇƑ˯ƗǗä ä˖ǉ Ǐǁä Ƒǉ˕ƪîàĀ ä˖ǉ îˤ˹˞ǁä Ǉ˖ǉ ˢǂƳ ˣǄ ˢǉǓä üäˑ˲ǁƑƺ 

 ˗˹˞Ɨ ǏǉĀ ƑɚƨǗä Ǐƺ Ɉƾƺ îˤǊƪ Ʋ˵ȸ ˣǄ ˓˲ƾƺ ǏǊƺ Ƒ˷ƨ ˗ˬǀǓä îˤ˹˞ǁä Ƒǉ˕ƪ˗Ɨ ˢǁ îˤ˹˞ǁä Ǉ˖ǉ

 ǘƺ Ɍìä̠ ƺ ƕǂƟ˗ǁä ˣǄ ˗˹ˬḨ Þ̆ Ɯ Ǐƺ.˕Ɵà Ƒǉ˕ƪ˗ǐ  

 ˣ˹˯˲ǀǓä ƕǂƽĀ ì˗ˬǁä ä˖ǉ Ǐƺ ƲƻƗ˗Ɨ þä å˗˯Ɨ ɂ˹ḥƺ ä˖ǉ ˓˶ǂƴƗ îˤ˞˭ǁƑȸ ƑǊǆä üˤƾǆ þä Ʋ˹˞˭˲ǆ ǗĀ

 çˤ˶˭ǁ ƑǄƑ˶Ɨ ƞ˹˰˴ǁä ǇƑ˯ƗǗä ù˗ƴƗ þä Ʉˬƽ.êƑɀ˗ǁä ǇƑ˯Ɨä ù˗ƴƗ þä Ʉˬƽ ƕǁĀƑ˰˶ǁä ǏǊ˭˷ƗĀ 



ÝƑˮǐ˕Ɵ ˙ƾƺ ɍ˖ǁä ˗˹Ƹ˴ǁä îˤƻ˴ƴǁä ä˖Ǌǁ æ̆ ɀ˗Ƹǁä Ǉ˖ǉ Ǎ˞Ƴä ˣ˶ƺ æ̆ ɀ˗ƸǁƑȸ ˤǁĀ 

 ä˖ǉ Ǉ˖ǉ ǈƗƑ˷ƏƑḨ Ǐƺ ƲƮĀ ɔǁƑƢ Ǘä ˗˹˲ƻƗ ƑǊǁ ˕Ɯˤǐ Ǘ Ǐ˭ǁä æ̆ ɀ˗Ƹǁä ǍǂƳ ƕǂˮǄǓä ùǗä ˣǄ üƑˮǄ

.ƑǊƗƑ˹Ɵ æîĀì Ǐƺ ˗˶˭˲˭ǁ æ̆ ɀ˗Ƹǁä 

 ù˗ƴ˹ƨĀ çƑ˷ƏƑḥǁäĀ ƕƴ˹ˬ˞ǁä Ǐƺ ɄǄƉ˭ɀĀ ýˤǐ ɄḨ ɔƏƑƽì ˤǁĀ ǈƗǗƑƸ˳ǆä ˣƳ Ǎǂ˱˭ǐ þä Ʉḥǁä äʕ Ƴìä Ɉƾƺ

 .ɔǁƑ˱ǁä Ŷ ˕Ǌ˳Ɨ çƑ˷ƏƑḥǁä þä 

ǈǆä þƑ˲ǆǗä Ǐƺ ˢǊǄ ˗Ǆä  æîƑ˯Ɵ ˣǄ ɔǂ˱ȹ ˢǁ ˗ƳƑ˳Ǆ ǈȸ ɄƽƑƳ þƑ˲ǆä ǈǆǓ åƑ˱˭ǆǗä ˕Ʈ Ʉ˶ƴȹ

 ƕɀ˗ǉƑ˟Ā ƕ˹˷˹Ɯ åˤ˹Ƴ Āä çä̠ ƻ˝ ˒ˬ˲ȸ ƕƬƑ˱ǁä çƑƜƑ˹˭ƟǗä ĀíĀ ǏƮ˗˶ǁäĀ ÞƑƻƴ˵ǁä ǍǂƳ ɊƺƑ˰˹ƺ

 ˢǂƴƗ Ȯ ˣǄ ˗ƳƑ˳˶ǁäĀ úǘƢǗä ˢǂƴƗ ǈǆǓ ɄƓ çƑǆäˤ˹˰ǁä ǈǂǀƉ˭ǁ çƑȸƑƸǁä Ǐƺ ÞƑƻƴ˵ǁä û˗˭ǐ ǗĀ

 Ǎ˭ƟĀ ÞƑƻƴ˵ǁä ǍǂƳ ƕˠƺƑ˰˶ǁä ˗ǂ˭ǉ ɄˮǄ îˤ˞˭ǁƑȸ ˣǄˑǐ ˣǄ ƑǄä .ˣ˹ɀĀƑ˲˭Ǆ Ǉ̠ ˠǆ Ǐƺ ÞƑƻƴ˵ǁä

.þƑ˲ǆǗä îˤ˞˭ǐ Ǐḥǁ ƕƬƑ˱ǁä çƑƜƑ˹˭ƟǗä ĀíĀ ǏƮ˗˶ǁäĀ ÞƑƻƴ˵ǁä æìƑȸƌȸ ˣǄˑǐ ˢǉ̠ ˹ƷĀ 

 

Ƒ˶Əäì Ŷ ˕˯˶ǁäĀ 
 

  

 



 

 ШϽϧЇв ϹϮ ев ϤϝзϚϝЫЮϜ ЭЪ дϜ ϣуЎϽТ ЙЎнТ ϣКнзϧв ϽуТϝЋК Еϲъ дмϼϜϸ 

 

 ЁзϯЮϜ ЁУж ϝлжъ ϝЛв ϬмϜϿϧϦ ϽуТϝЋЛЮϜ иϻк дϜ бОϼ 

 ̭ϝгЯЛЮϜ еуКϜ аϝвϜ ϤϼнГϦ дмϼϜϸ ϽуТϝЋК дϜ ϹтϹϮ ̭ϝКϸϜ 



 

 ев ЭЦϜ Инж сТ ϽуПЊ ЄϝгЫжϜ нк ϣЧуЧϳЮϜ дϒ бОϼ1  сЯв 

 ЭЛУЮϝϠ ϸнϮнв Инж нк ЭϠ ϢϹтϹϮ ϣУЊ ъм ϹтϹϮ Инж пϧϲ ЁуЮ Ϝϻкм 

 ϸнϮнгЮϜ ИнзЮϜ Ϝϻк ϸϜϽТϜ ϸϹК ϸϜϸϾϜ БЧТ нк.ЭЛУЮϝϠ 

 

 онЦϜм ЭЏТϒ ϣЮϸϜ ϹϮнт ъ йжϜ нк ϣукϜнЮϜ ϣЮϸцϜ иϻк сТ ϟϡЃЮϜ 

 

 ИнзϦ БЧТ нк иϜϼ ϝв дмϼϜϹТ 

 иϻк Эϫв ̭ϝуІϒ оϽж дϜ ϟϯт дϝЪ ϱуϳЊ ϼнГϧЮϜ нЮ 



 

 

 .Ͻ϶Ϝ ЁзϮ ϭϧзт ъм ЁзϯЮϜ ЁУж сТ ИнзϦ рϒ сЮнА ЁуЮм сЎϽК ϽуПϦ нк ИнзϧЮϜ 

 



 ев Јϝ϶ Инж нк ϽуПϧЮϜ ЬнЧт ϤнЪϽуЪ ыϫгТϽϡϧϷв нлДм ϼнГϧЮϜ 

 

 Ϝϻк еК СЯϧϷϦ аϝЛЮϜ ϼнГϧЮϜ ϣтϽЗзЮϜ еЫЮм 

 

 

 пЯК ϹгϧЛт бкϹϲϒ еЫЮм ϝтϽуϧЫϡЮϜ ЁзϮ ЁУж ев ИϜнжϒ ыϫгТ ϼнГϦ ϝкмϽϡϧЛт ϣЯуЯЦ ϤϝТыϧ϶Ϝ СЂчЮ

.ЁзϯЮϜ ЁУж блжϜ бОϼ СЯϧϷв ЁзϮ ϝкмϽϡϧЛт рнуϲ ϸϝЏгЮ ϸϝЏвм ̭ϜϻО 

 

ЯϧϷв Ͻ϶ц ЁзϮ ϽуПϦ ϽϡϧЛт дϜ ϟϯт нк ϼнГϧЮϝТ етϿугв еузϪъϜм С 



 ϼнГϦ йжϜ ϹЧϧЛтм ИнзϧЮϜ еК бЯЫϧт нкм ЭгЛгЮϜ сТ ант ЭЪ ϼнГϧЮϜ оϼϒ ϝжϜ ЬнЧтм Ϲϲϒ СЧуЂ йжц 

 

 

 

 xǄ î̞ƾǁä ä̟ǉ è̞ ȹ˰ þä xɚ˶˶ǁä xǄ Ʉǉ ǏǉĀ ƑǊ˹ǁä ú̠ Ɨ˞ä ƕǄƑǉ ƕ˞ƾǆ Ā ì˕ƴǁä çƑǆäʕ ˹˰ǁä Ǐƺ öʕ ˷˭ǁä

 ɍà öʕ ǆ ˣǄï ˖˷Ǆ Ɉƾƺ îˤ˹˞ǁäĀ0054 ÝƑˬɀ˗ƾƗ ƕ˷ƨ  

 ì˕Ƴ ɄƽäĀ Ʉ˶Ɵ æ̠ ˭ƺ üˤ˝à ˤǉĀ ˕ƟäĀ üƑˮǄ ˣƳ ˢǂḥ˭˲ƺ ƕ˹ǁƑɚƪâ ɍà ǈ˹ƺ ˕ƜˤǐǗ ä˖ǉ ì˕ƴǂǁ ƕˬ˲˷ǁƑȸ

 Ǐǁä ˚˹ƴɀĀ ˣɀ˗˳ƴǁä ˕ƴȸ ƶǂˬǐ ɍ˖ǁä Ʉ˹ƻǁä ˤǉĀ ÷ʕ ǂˬǁä ˕ƴȸ ÞƑ˷Ɠà50  ɄḨ Ǉ̠ Ǆ ˒˯˷ɀĀ ˗ˮǀä Āä ƕ˷ƨ4 

 Ǐǁä5 Ǐƺ ˒˯˷ǐ þä Ʋ˹˞˭˲ȹ ˤǊƺ æ̠ ˶ǁä Ǐƺ ˕ƟäĀ ˒˯˷ɀĀ Ƒˬɀ˗ƾƗ ˣ˹˭˷ƨ Ʉ˶˰ǁä æ̠ ˭ƺ þǗ ˣ˹˷ƨ ƗƑ˹Ɵ ǈ

12  ˕ƴȸ Ɉƾƺ üƑ˹ƺä éĀ˘Ɠ Ƒǆä˕Ɠ ˤǂƺ Ʉ˹ƺ25  Ʉ˹˯ǁä Ƒǆ˗ˬ˭ƳäĀ) Ʉ˹Ɯ25 Ā ƕ˷ƨ25  ɍà Ʉ˹Ɯ625 

 Ǐǁä Ʉ˴Ɨ þä Ʋ˹˞˭˲Ɨ ( Ɉƾƺ ƕ˷ƨ67  Ʉ˹ƺ þʕ ǂ˹Ǆ  



 ˣǄ ǈǁˤǊƨ Ʉɚȸ ìˤƜˤ˶ǁä öʕ ˷˭ǁä Ǐǁä Ʉ˴ǆ þä Ʋ˹˞˭˲ǆ çƑ˷˹˯ǁä Ǐƺ ÞƑ˹˷Ʒä Ʉ˹ƺä éĀ˘Ɠ Ƒǆä˕Ɠ ˤǁĀ

.Ǉ̠ ˹ƷĀ ˢ˯˰ǁä ùǘ˭Ƣä 

 

îˤ˞Ɨ èĀ˕˰ǁ äʕ ǁˤƾȹ ˢǊƺ  ɄƽǓä ǍǂƳ ú̠Ƹ˭˲ ȹ ƑǉʕƳ̞ǐ Ǐ˭ǁä ƕƾɀ̠˞ǁä ˒ Ɵ˲ ƕˬƴ˳ǁä xǄ ̞ǐ̞Ɯ ̇ ˷˯ǁ

 ƕ˷ƨ þʕ ǂ˹Ɠ 

 þʕ ȹ˲ì þƑ˶ɀ̠ƺ üʕƾ˹ƺ 

 ƕˬƗ̠ǁ þʕ ǂ˹Ǆ ƕ˫Ǆ Û̞ǐ̞Ɯ ̇ ˷˯ǁ xǐ˹ǘǄ æ̠˳Ƴ Ûæ̞ǐ̞Ɯ öäʕǆà ̠ɀʕ˞ ǁ˭ x˹˷˲ǁä xǐ˹ǘǄ ú̠Ƹ˭˲ ȹ ǈǆä

ǁlƑ˹Ƣ ˒ǉ̟ǐ ƑǄ î̞ƾȸ þʕḥƗ ƑǄ æìƑƳ ä̟ǉĀ ƕˬƴ˳ǁ þʕ ǂ˹ȿĀ 

ǐ ƑǄ ǍǂƳ þǗä xǄ ƕ˷ƨ þʕ ǂ˹Ɠ Ǐƺ ùǘ˭Ƣä ɄˮǄ ̠˳ ǁˬä xƳ ɂǂ˭˱Ɨ þʕḥƗ ̞ƽ ƕ˹Ḩ̟ǁä æƑ˹˰ǁä Ā̞ˬ

 ˗˹˹Ƹ˭ǁä ˣǄ öʕ ˷ǁä ä˖ǉ ˣḥǁĀ ˗˹ˬḨ ˗Ǆä Ā˕ˬǐ ˕ƽ åƑ˰ƨ Ǎǁä ˗˳ȸ ˣǄ ˗˹Ƹ˭˹ǁ .çä̠ ˳˰ǁä ˣƳ ˗˳ˬǁä

ƕ˷ƨ þʕ ǂ˹Ɠ îä̞Ǆ ǍǂƳ ǈƴƽʕ˭Ɨ ɍ̟ǁä 

 ĶIt takes a million years to evolve a new species, ten million for a 

new genus, one hundred million for a class, a billion for a phylumĲ

and thatĴs usually as far as your imagination goes. 

ĶIn a billion years [from now], it seems, intelligent life might be as 

different from humans as humans are from insects. To change from a 



human being to a cloud may seem a big order, but itĴs the kind of 

change youĴd expect over billions of years.ķ 

Freeman Dyson, Statement made in 1986, quoted in AsimovĴs Book 

of Science and Nature Quotations, p. 93 [American mathematician] 

 ̇ Ɯ˷ éƑ˭ǆǕ ƕ˷ƨ þʕ ǂ˹Ǆ þƑḨ þƑƺ ˖˷Ǆ ƕƺ˕˴ǁƑȸ ˗Ǌ˟ ˣƏƑḨ üĀä ˣǄ ä˕Ɠ îˤ˞˭ǁäĀ ˕ǐ˕Ɯ3  þʕ ǂ˹Ɠ

þǗä Ǉä̠ ǆ ƑǄ Ǐǁä ǏǁĀǗä ˣǄ ƕȹä˕Ɠ ˣƏƑḨ îˤ˞˭ǁ ˓ƽĀ ˕Ɯˤǐ Ǘ ǈǆƑƺ ƕ˷ƨ 

 

 æ̠ ƻ˞ǁäĀ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ 
 

 ˣ˹˫˹ƪ ǍǂƳ ˕˶˭ƴȹ ˗˹ˬḥǁä îˤ˞˭ǁƑȸ ù˗ƴȹ ƑǄ Āä ƕ˹˰ǁä çƑ˷ƏƑḥǁä îˤ˞Ɨ ƕ˹Ʈ˗ƺ ƑƾȸƑƨ ˓ǂƽ Ƒ˶ǀ

 .çä̠ ƻ˞ǁäĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ƒ˶ǉĀ ˓ƽˤǁƑȸ Ƒ˶Ɨ Ƒ˶Ǌǆä ó˗˭ƻȹ ˣ˹˹ƨƑƨà 

Genetic drift and mutations combined with natural selection turned a 

few simple organisms into the diverse complex life we see today 

 ̠ ˹˹ƸƗçä ˹˷˹Ɯƕ  üƑɚƪä Ǐǁä ƕ˞˹˲ˬǁä æƑ˹˰ǁä üˤƟ ä˖ǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƲǄ ɄƢä˕˭ǁƑȸ çä̠ ƻ˝Ā

.þǗä Ƒǉä̠ ǆ Ǐ˭ǁä æ˕ƾƴ˶ǁä ÞƑ˹ƟǗä ˣǄ ƕƻǂ˭˱Ǆ 



ƺ Ǐƺ è˕˰Ɨ ƕ˹Əäˤ˳Ƴ çä̠ ƻ˝ þà ˣ˹ǄƑǉ ˣɀ˗˴˷Ƴ ǍǂƳ ƑǊƗ˗ḥƺ ýˤƾƗ ƕˮǐ˕˰ǁä ƕ˹ǆĀîä˕ǁä Āà îˤ˞˭ǁƑ

çƑƻƬ ƛ˭˷Ɨ Ǐ˰ǁä ˣƏƑḥǁä  Ǎ˷ƻɀĀ îˤ˞˭˶ǁä ˕ǐ˕˯ǁä ˣƏƑḥǁä ìˤ˲ɀĀ ƑǊ˹ƾˬƗĀ ƕƴ˹ˬ˞ǁä ƑǊˬ˱˭˷Ɨ æ˕ǐ˕Ɯ

 .îˤ˞Ɨ ɄƽǗä 

 Ǘ ýä îʕ˞˭ǁä äʕƴ˷˴ ȹ ˓ƽʕǁƑȸ ɄƴƻǁƑȸ Ʉǉ Ɍ̠ǆĀ çä̠ƻ˞ǁä ðî̞˷ƨ Ƒ˵ȹà Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä Ƒ˷ƨîì Ƒ˶ḨĀ

 ÝƕƳ˕ƢĀ Ƒ˞Ƣ ä˖ǉ þäĀ 

ǆ˭Ǘä xƳ sǂḥ˭ǐ þƑḨ þĀîä̞ƺ þĀîäì ýʕǊƻǄ xɚȹ sǁ ä̟ǉ þä ˓ǂƽ Ƒ˶Ḩ ƕɣƟǘǄ ƲǄ Ɉƾƺ Ǐƴ˹ˬ˞ǁä åƑ˱

 Ǐƺ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƑƴǄ Ƒ˷ƨîìĀ .çä̠ ƻ˞ǁä ˣƳ ÞǏƪ ù˗ƴȹ ˣɚȹ ˢǁĀ ƕˬ˱˭˷˶ǁä çƑƻ˴ǁä ˔ɀîˤƗĀ

 Ʋ˷˶ɀĀ ƕ˶˹ǂƨ öäˤǆǓä ÞƑƾȸ ǍǂƳ Ʉ˶ƴȹ ˢǉ ɄƓ ǘƬà îˤ˞˭ǁä ÞƑƳìä ˕Ʈ ǈǆä Ƒ˷ƺ˗ƳĀ ɔƓƑ˲ǁä ɂǂ˶ǁä

.Ǘ ýä îˤ˞Ɨ è˕˰Ɨ ɄƴƻǁƑȸ Ǐǉ ɄǉĀ çä̠ ƻ˞ǁä ƑƴǄ ðî˕ǆ Ƒ˷ǉĀ Ûîˤǉ˕˭ǁä 

 æ̠ ƻ˞ǁä 

Mutation 

 .ƕ˷˹ƴǄ çƑƻƬ Ǐƺ ƕ˶ɚ˰˭˶ǁä ƕ˹ƙäîˤǁä ɄǄäˤƴǁäĀ ƕ˹˷˹˯ǁä çƑǄˤǂƴ˶ǁä Ǐƺ ˗˹˹ƸƗ ǏǉĀ æ̠ ƻ˞ǁä 

Ɉ˹˲ˬ˭ǂǁĀ  Ǐƺ ˁɀ˗˰Ɨ Ǐǉ çä̠ ƻ˞ǁä (ùĀ˗Ɵ) ˕Ƴäʕ ƽ ǈȹä þä ɍ˕ǁäæìƑɀ˘ǁƑȸ  ɍ˖ǁä ˗˹˹Ƹ˭ǁä Āä ˛ƾ˷ǁä Āä

 ýäîĀä ƑǊ˶ǉäĀ óä̠ Ǆä æìƑƳ ǈ˷Ƴ ƛ˭˷ǐƕ˹ǆƑ˝˗ƨ  

ä ˤǁ Ǘä ƕ˹ƾ˹ƾƟ æ̠ ƻ˝ ˗ˬ˭ƴƗ Ǘ æ̠ ƻ˞ǁäĀ ƕƙîˤǄ ˓˰ˬƬ  



 ˢ˹˲ƾƗ :ǗĀä çä̠ ƻ˞ǁäƑǊƳäˤǆä ˒˲Ɵ 

)1 ƕ˹˷˹˯ǁä æ̠ ƻ˞ǁä (genetic mutation : 

 ˗˹ƸƗǏƺ  ˒˹Ḩ˗˭ǁäǏƏƑ˹˶˹ḥǁä ) ˣ˹˯ǂǁɍà  ˗˹ƸƗǏƺ  ƕ˹˷˹ƜĀ˗˭˷ǁä ˕Ƴäˤƾǁä ˒˹Ɨ˗ƗǏƺ  ̆ Ɯǈȹä þä ɍ̞ǁä ã 

 Āä Ɖ˞Ƣ ˗Ƣä þƑɚǄ ü˕ˬǐ ù˗Ɵ Þäʕ ƨǇ̠ ˹Ʒ îˤǊ˟ ˒ˬ˲ȹ ɂǂ˭˱Ǆ ˢɀ˘ǆä Ǎ˞ƴ˹ƺ (ɂǁƑ˱Ǆ ˗˹ˬƴƗ 

ƕ˹˰˷˭˶ǁä Ǎǁâ æ˕ƏƑ˲ǁä ǈƗîˤƬ ˣǄ ˣ˹˯ǁä üˤ˰Ɨ æìƑƳ ˡǁí ˒˰˴ɀĀ  ˣɚ˶Ǆ Ʉ˶ƴȹ Ǘ ˢɀ˘ǆä Ǐ˞ƴȹ Āä

 þƑ˝˗ƨ ˒ˬ˲ȹ Āä ƕ˹ǂ˱ǁä çˤǄ Āà ƕ˹ǂ˱ǁä Ǐƺ ó˗Ǆ ˒ˬ˲ȹ 

 



 

)2ƕ˹Ƹˬ˴ǁä æ̠ ƻ˞ǁä (  ƕ˹ǄĀïˤǄĀ˗ḥǁä Āächromosomal mutation 

 ˒˹Ḩ˗Ɨ ˗˹ƸƗ çƑƸˬ˴ǁä ì˕Ƴ ˗˹ƸƗǏƸˬ˴ǁä 

à-æìƑɀï  ˛ƾǆ ĀàǏƸˬƬ  ˗ˮǀà ĀàǏƺ  ÞƑ˷ƙà éƑ˳ǄǓäýƑ˲ƾǆǗä  ɍïʕ˹˶ǁä ǏǁƑ˭ǁƑȿĀ  ˛ƾǆ Āà æìƑɀï

ǏƸˬƬ Ǐƺ  Ƒ˶Ḩ ì˗ƻǁä çƑƸˬƬ ƕƳˤ˶˯ǄǏƺ Û˗˭ǂƻ˷˹ǂḨ  ǍǂƳ ˗ǆ˗˹Ɨ.˒˹Ɨ˗˭ǁä Ƹ˭ǐ ƕ˹ƺĀ˗˹  çƑ˷˹˯ǁä ˒˹Ɨ˗Ɨ

 ǍǂƳǏƸˬ˴ǁä ˕˷Ƴ: 

I-  ƑǊ˲ƻǆ üˤƟ ɂǂƗĀ ýƑ˲ƾǆǗä ÞƑ˷ƙà ǍƸˬ˴ǁä ˣǄ ƕƴ˞ƽ üƑ˴ƻǆä180 åˤǂƾ˶ǁä ƲƮˤǁä Ǎƺ ˢ˰˭ǂƗ ˢƙ

 ˙ƻǆ ǍǂƳ.ǏƸˬ˴ǁä 

II-  ˁʶƑ˵˭ǁäǏƸˬ˴ǁä  çä˕˹ƗƑǄĀ˗ḥǁä üƑ˴ƻǆä ý˕Ƴ ˒ˬ˲ȸ ƕ˹ǂ˱ǁƑȸ çƑƸˬ˴ǁä ì˕Ƴ ˁʶƑ˵Ɨ ˤǉĀı 

 ˗˹ǄĀ˗˭˷˲ǁä ýƑ˲ƾǆä ˕ƴȸı  x˭˹˭ɀʕ˷ ǁˬä x˭˹˹˭ǂ˱ǁä x˹Ɠ ɄƬƑƺ îä̞Ɯ þʕḥƗ ý̞ƳĀ 



å-üìƑˬƗ  ˣ˹˭ǂƙƑ˶˭Ǆ ˗˹Ʒ ˣ˹˭ƸˬƬ ˣ˹Ɠ Þä̆ Ɯä 

ǍƸˬ˴ǁä ˁʶƑ˵˭ǁä èĀ˕Ɵ 

 Ǐƺ :þƑ˲ǆǕä ä þà ˕ƜĀ ˁʶƑ˵˭ǁǏƙǘˮǁä  ˒ˬ˲ɀĀ ˓˹˶Ǆ˜ǉƑƜà  ƕ˷Ɯǔǁ 

 
Ƒ˹ǆƑƙ:  Ā˕Ɵ þƑɚǄ ˒˲Ɵ çä̠ ƻ˞ǁä ˢ˹˲ƾƗƙ Ƒȹǘ˱ǁä öʕ ǆ ƑǊ 

)1 çä̠ ƻ˝ (ƕ˹˲˷Ɯ  è˕˰Ɨ ä˕Ɯ æîìƑǆ ǏǉĀǏƺ  ˣǄ ƕ˹ǂƨƑ˷˭ǁä Ƒȹǘ˱ǁäɍà  ƕƾȸƑ˲ǁä çä̠ ƻ˞ǁä ˣǄ öʕ ǆ

 Ǎǁâ Ɍìˑǐ Ƒ˶Ǆ ý̞ƴǁ çʕ ȹ˶ x˹ Ɯ˷ þʕḥƗ Āä x˹ Ɯ˷ xɀʕḥ˭ǁ ƕ˰ǁƑƬ ̠˹Ʒ ƕ˹ǂƨƑ˷˭ǁä ƕ˹ǂ˱ǁä þʕɚȹ þä ǗĀä



ǈ˷ɚ˶Ɨ  æîìƑǆ çǗƑƟ Ǐƺ Āä ˒˹Ƴ ˒ˬ˲ȸ ˤ˶˷ǁä ˣǄ çƑƻƬ îˤǊ˟ƕƻǁƑ˱Ǆ  Ʉ˲˷ǁƑȸ ˗ǊˠƗ ˣ˹˯ǁƑȸ Ā Ǐǉ

 ƕ˹˷˹Ɯ óä̠ Ǆä ƑˬǁƑƷ èîˤƗ ˣɚ˶˶ǁä ˣǄĀè˕˰ƗĀ Ǐƺ  çƑ˷ƏƑḥǁäǏ˭ǁä  ˗ƙƑḥ˭ƗƑ˹˲˷Ɯ  

)2 ýäîĀǗä ƑǊ˶ǉä óä̠ Ǆä ƛ˭˷ƗĀ èîˤƗ Ǘ ƕ˹˶˲Ɯ çä̠ ƻ˝ (ƕ˹ǆƑ˝˗˲ǁä.  è˕˰ƗǏƺ  Ƒȹǘ˱ǁäÛƕ˹˶˲˯ǁä 

 ǈ˲ƻǆ ˣƏƑḥǁä ǍǂƳ ƕ˫ƜƑƻǄ óä̠ Ƴà ˗Ǌˠ˭ƺǏƺ  ˤ˵ƴǁäɍ˖ǁä  è˕˰ƗǏƺ  ǇƑȹǘƢæ̠ ƻ˞ǁä ç˗˳˭ǆä ˤǁ .  

 

 Ɖ˞˱ ǁä ûîƑǄǗ ýǘɚȸ ̠ƙƉ˭Ǆ þƑḨ ɄƓ ƑǊ˷Ƴ sǂḥ˭ǐ sǁĀ çä̠ƻ˞ǁä xƳ ÞǏƪ ù̠ƴȹ sǁ Ƒ˷ƺ̠Ƴ Ƒ˶Ḩ þĀîäì

˓ˬƙä þĀîäì ˓ƽĀ Ǐƺ Ǐ˰˹˲Ǆ sǁƑƳ þä sƷî ƕˬ˲ ɚ˭˶ǁä çƑƻ˴ǁä xƳ  îʕ˞˭ǁƑȸ þĀîäì ÞƑƳìä þä Ɖ˞Ƣ

Ḩ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä üǘƢ ˣǄ æˤƾǈ˹ƾ˹ǂ˱Ɨ  ƕ˞˹˲ȸ çä̠ ˹Ƹ˭Ɠ ƕ˹˯ɀî˕Ɨ ƕɀ˗ǉƑ˟ ɍ˖ǁä Ʉƴ˯Ɨ çƑƻ˴ǁä ǈȸ

èîˤƗ ƕˬ˲˭ɚ˶ǁä  Āäˤ˷ƻȹ ǏƽƑˬǁäĀ îˤ˞˭ɀĀ Ǐƾˬǐ ɍ˖ǁä ˤǉ 

ˤǉ ˢǁƑƴǁä ä˖ǉ 

 ü˕˷Ǆ îˤ˯ɀ˗Ɯ1822  Ǐǁä1884 ý  



 

 ƻ˴ǁä þäĀ Ɖ˞Ƣ þĀîäìĀ ûîƑ˶ǁ ýǘḨ þä ˓ ƙˬä ƕƙäîʕǁƑȸ ƕ˷ƨ Ǐƺ ä˖ǉĀ èîˤƗ Ǘ ƕˬ˲˭ɚ˶ǁä çƑ1860 

 çƑƻ˴ǁä þäĀ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä ǏǂƳ ̞˶ ƴ˭ȹ ɍ̟ǁä îʕ˞˭ǁä s˞ ȹ˰ ä̟ǉĀ ƕ˷˲ ȸ þĀîäì ̞ƴȸ ä̟ǉĀ ý

 ɍ˕ɀˑǄ ɂƨǔǁ ˣḥǁĀ îˤ˞˭ǁä è˕˰ƗĀ èîˤƗ Ʉ˹Ɯ Ǐǁä Ʉ˹Ɯ ˣǄ ƕ˫˹ˬǁä ùĀ˗˟ ˗˹ƸƗ ˒ˬ˲ȸ ƕˬ˲˭ɚ˶ǁä

 îʕ˞˭ǁä ̞Ʈ Ǐǉ èƑ˰ȸǓä Ǉ̟ǉ þä äʕḨîìä þĀîäìƑ˭˰ȹ äˤǆƑḨ ɍ˖ǁä æ˕˳ȿĀ Ǉʕ Ɯ ˢ˹˭ƴ˭ǁäĀ ƑǊ˵ƺî ˢ˭ƺ

 ƕ˷ƨ ˣǄ çà˕Ɠ Ǐ˭Ɵ ƑǊƓ ˢ˭ǊƗ ˢǁ ƕ˲˹˷ḥǁäĀ ƑǊ˹ǂƳ1910  ƕ˷ƨ Ǐǁä ý1930  äĀà˕Ɠ ƑǄ˕˷Ƴ Ƒˬɀ˗ƾƗ ý

ȹ äĀà˕ȿĀ ǈƙƑ˰ȸä Ʉ˵ƻȸ äˤƺ˗˭ƴȹǐ äˤǁĀƑ˰ è̞ ȹ˰ îʕ˞˭ǁä þä ÞƑƳìäĀ sǊƗìƑƴḨ þĀîäì ƕɀ̠ɣǆ ƲǄ Ƒǉʕƾƺʕ

 ˢƙ ƕˬ˲˭ɚ˶ǁä çƑƻ˴ǁƑȸ ˙˹ǁĀ ƕ˹˷˹˯ǁä çä̠ ƻ˞ǁƑȸ ä˖ǉ ˕ƴȸ Ǐƺ ǈƺ˗ƴȹ ˢǁ ÞǏƪ ä˖ǉĀ ǈȹä þä ɍ˕ǁä Ɉɀ˗ƪ

 Ƒˬɀ̠ƾƗ þĀîäì ̞ƴȸ ǈȹä þä ɍ̞ǁä Ɉɀ̠ƪ ɂ˳ ǀ˭ä ɄƓ) úǘ̋Ǘä ǏǂƳ þĀîäì ǘƬà110  çà˕ȿĀ (ƕ˷ƨ

 Ʉ˳ƺ ˓ˬˮƗ ƕƾ˹ƾ˰ǁä Ǐƺ ƑǊǆä ˢƷî îˤ˞˭ǂǁ æ˕ɀˑǄ ü˕˷Ǆ èƑ˰ȸà þä ÞƑ˞˲ˬǁä öƑ˷ƽǕ ö˕˱ǁä ˜ƴȸ

ƑǄƑ˶Ɨ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ Ɨ Ǐ˭ǁä Ǐǉ ƕƽ˕Ɠ ƕ˶˶˴˶ǁä çƑ˷˹˯ǁä þä ˓ˬˮƗĀçƑƻ˴ǁä èîˤ.  



ƺ þĀîä̞ ɍ˖ǁä çä̠ ƻ˞ǁä ˣƳ ˢǂḥ˭ǐ ˢǁ îˤ˞˭ǁä èĀ˕Ɵ çƑˬƙä Ǐƺ îˤ˞˭ǁä ÞƑ˶ǂƳ Ʉ˳ƺ ˒ˬ˲ȸ ˣḥǁĀ

 çä̠ ƻ˞ǁä ˓ˬ˰ƬƑƺ ƕˬ˲˭ɚ˶ǁä ƕ˹˶˲˯ǁä çƑƻ˴ǁä ˔ɀîˤƗ ÞƑƳìä Ʉ˳ƺ çƑˬƙä ˕ƴȿĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ

ƑƳìä èĀ˕Ɵ çƑˬƙǗ ˢǊǁ ˗˹ƢǗäĀ ˕˹Ɵˤǁä Ʉ˰ǁä Ǐǉ îˤǉ˕ƗĀ ƕǂƗƑƽĀ æ̠ ˵Ǆ ƑǊǆä ù˗ƴǄ Ǐǉ Ǐ˭ǁä Þ

Ǉ̠ ˹˲ƻ˭ǁ ǈƾɀ˗˝ ǗĀ ˗Ƣä Ʉ˹ǁì ɍä ǈ˹ǂƳ ˕Ɯˤǐ Ǘ ɍ˖ǁä îˤ˞˭ǁä.  ƕ˹ǆĀîä˕ǁƑȸ Ǎ˶˲ȹ ƑǄ î˕˴Ǆ ˤǉ ä˖ǉĀ

 ƕˮǐ˕˰ǁäNeo- Darwinism  дмϼϜϸ рϒϼ сТ иϸϲмЮ сЛтϠАЮϜ Ϟϝ϶ϦжъϜ дϝЪ ϝв ϜϸϠ сϦЮϜ скм

 ϣтϚϜмІЛЮϜ ϤϜϼУАЮϜ Йв сЛтϠАЮϜ Ϟϝ϶ϦжъϜ ϱϠЊϒ 

 ĶEvolution is, to put it simply, the result of natural selection working 

on random mutations.ķ 

M. Ruse, Philosophy of Biology p. 96.  

ƕ˹Əäˤ˳ƴǁä çä̠ ƻ˞ǁä ǍǂƳ Ʉ˶ƴȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƕ˯˹˭ǆ ˤǉ ƕ˝Ƒ˲ˬƓ ƑǊƴƮˤǁ îˤ˞˭ǁä 

 åƑ˱˭ǆǗäĀ ƕ˹Əäˤ˳Ƴ çä̠ ˹ƸƗ Ʉ˶ƴƗ çä̠ ƻ˞ǁƑƺ .çä̠ ƻ˝ ɔɀ˗˝ ˣƳ çîˤ˞Ɨ ðƑ˷ƜǗä ɄḨ þä äˤǂ˹˱˭ǐ ˢǊƺ

 ˒˱˭˷ǐ .ˢǊƏƑƳìä ˒˲Ɵ ƑǊ˷Ǆ ƞǁƑ˴ǁä 

  çä̠ ƻ˞ǁƑȸ ˗Ƣä Ǐǁä ˙˷Ɯ ˣǄ ˣƏƑḨ îˤ˞˭˹ǁ ˣḥǁĀ 

1  ɍ˖ǁä ǍǁĀǓä ˣƏƑḥǁä ˣǄ îˤ˞˭ǁä îä˕ƾ˶ǁä ä˖ǉ ɄḨ è˕˰˹ǁ ä˕Ɯ ä˕Ɯ æ̠ ˹ˮḨ çä̠ ƻ˝ èĀ˕Ɵ ý˘ǂ˭˲ȹ

˔ǐ˕˰ǁä þƑ˲ǆǗä ɄˮǄ æ˕ƾƴ˶ǁä ƕˮǐ˕˰ǁä çƑ˷ƏƑḥǁä Ǎǁä Ƒ˹Ɨäí ˢ˲ƾ˷ǐ 

2 Ǉ̟ǉ ɄḨ ƛ˭˷ ǁ˹ ̞˹ƻǄ þʕɚȹ ƑǊ˷Ǆ ̠˹ ḥˮǁä ý̆ǂ˭˲ȹ  ä˖ǉ ƑǊȿĀ ƕ˫˹ˬǁä ƲǄ ƕ˶ǂƽƉ˭˶ǁä æ˕ƾƴ˶ǁä çƑ˷ƏƑḥǁä

(̞˹ƻǄ ƑǊǂḨ þʕɚȹ þä ˒ ȹ˯) ƕ˹ƻ˹˟ ǁʕä çƑ˶Əǘ˶ǁä xǄ s˱ ǁ˵ä îä̞ƾ˶ǁä 



3  è̞ ȹ˰ Ǘ ä̟ǊƓ þǗ çʕ ȹ˶ ǘ˹ḥǁ ƕǂƗƑƽ Āä æ̠˵ Ǆ æ̠ƻ̋ ɍä sǊ˹ƺ þʕɚȹ ǗĀ æ̠ˮɚȿĀ äʕ˶ǀä̠˭ǐ þä ý̆ǂ˭˲ȹ

ÞƑ˷ƺ ɄƓ îˤ˞Ɨ 

4  ʕ ƜĀ ƑǊǁ ˙˹ǁ çä̠ ƻ˞ǁƑȸ çƑ˷˹Ɯ ˒˲˭ɚȹ þä ý˘ǂ˭˲ȹ ǍǂƳ ùƑ˵Ɨ ǈȹä þä ɍ˕ǁä ä˖ǉ Ǐƺ ɔƓƑƨ ì

 Ǎǁä ìäˤǀä ƕƴ˵ȸ ˣǄ æƑ˹˰ǁä ɄƬà Ɉ˹˲ˬǁä ǏǁĀǗä ˣƏƑḥǁä üˤ˰˭ǐ Ǐḥǁ ǈ˹ƺ ɄƴƻǁƑȸ æìˤƜˤ˶ǁä çƑ˷˹˯ǁä

çƑ˷˹˯ǁä ˣǄ ˣ˹ǐǘ˶ǁäĀ ìäˤǀǓä ˣǄ ˣ˹ǐǘˬǁä 

5  ˗˹Ʒ ˓ǆƑḨ ˤǁ Ǎ˭Ɵ ƕ˹ǁƑ˭˭˶ǁä æ̠ ˹Ƹ˴ǁä çä̠ ƻ˞ǁä èĀ˕Ɵ ÞƑ˷ƙä äˤ˯˷ǐ Ʉ˹Ɯ ɄḨ Ǐƺ ˣƏƑḥǁä þä ý˘ǂ˭˲ȹ

ƨƑ˷Ǆ ƕƺ˕˴ǁƑȸ ä˕Ɯ æ̠ ˹ˮḨ çä̠ ƻ˞ǁä ƑƴǄ Ʋ˶˯˭ǐ ƕȹƑǊ˷ǁä Ǐƺ Ǎ˭Ɵ ƑǆƑ˹Ɵä ǈǁ æ̠ Ǆ˕ǄĀ ƕǂ˶˭ɚǄ ˗˹ƷĀ ƕˬ

ǐ̞̞Ɯ ̇ Ɯ˷ ƞˬ˴ ǁ˹ ̞ǐ̞Ɯ ʕ˵ ƳĀ æ̞ǐ̞Ɯ çƑƻƬ þʕḥ˭ǁ 

.úǘ̋Ǘä ǍǂƳ îʕ Ɨ˞ è̞ Ɨ˰ xǁ çä̠ƻ˞ǁä çƑǄ̆ǂ˭˲ ǁ˶ä Ǉ̟ǉ xǄ ɍà þĀ̞Ɠ 

.úǘ˝Ǘä ǍǂƳ ä˖ǉ ˣǄ ɍà Ʋ˷˴Ɨ Ǘ çä̠ ƻ˞ǁƑƺ ƕƾ˹ƾ˰ǁä Ǐƺ è˕˰ȹ Ǘ åˤǂ˞˶ǁä ä˖ǉ 

 

 ˙˶Ƣ ƑǊ˹ƺ ƕ˹Ʈ˗ƻǁä Ǉ˖ǉ ЬϪвϦ ХϚϝЧϲ.sǉĀ çä̠ƻ˞ǁƑȸ îʕ˞˭ǁä ÞƑƳìä Ƒ˞Ƣ ƞƮʕƗĀ ɍ̠ˬḨ çƑ˹ǁƑɚƪâ  

1  æî˕˷ǁäRARE EFFECTS 

 çä̠ ƻ˞ǁä .îˤ˞˭ǁä ÞƑƳìä ýƑǄä ɂʽƗ ƕƾ˹ƾƟ üĀä ä˖ǉĀ ƕƨƑƾǄ ƕƾ˹ƾƟ Ǉ˖ǉĀ ä˕Ɯ æîìƑǆ Ǐǉ çä̠ ƻ˞ǁƑƺ

ä̠ ǆ ɍ˖ǁä îˤǉ˕˭ǁäĀ Ǉä̠ ǆ ɍ˖ǁä öʕ ˷˭ǁä ˜ƴȸ èĀ˕˰ǁ Ɉƾƺ ǏƻḥƗ ƑǊƗî˕ǆ ˒ˬ˲ȸ îˤ˞˭ǁ ǏƻḥƗ Ǘ ˣḥǁĀ Ǉ

 ˢǊ˲ƻǆ îˤ˞˭ǁä ÞƑ˶ǂƳ ˒ǂƷä ýǘḨ ɄƓ ǏǄǘḨ ˙˹ǁ ä˖ǉĀ .˗ƢǓ ˙˷Ɯ 



 ǘǐä üˤƾ˹ƺ 

 ˕ƟäĀ ˣ˹Ɠ ˤǉ ǍǂƳǓä çƑ˷ƏƑḥǁä Ǐƺ æ̠ ˹ˬḥǁä çä̠ ƻ˞ǁä ü˕ƴǄ þä Ƒ˹ˬɀ˗ƾƗ ˒˲˰ǆ ƑǄ˕˷Ƴ ƕǆƑǄä ƑˬǁƑƷ ˤǉ

 Ʉ˹˯ǁä Ǐƺ çƑ˷˯˹ ǁä Ǐƺ þʕ ǂ˹˶ǁä Ǐƺ ̞ƟäĀ Ǎǁä ùǗä ̠˳ Ƴ Ǐƺ 

ĶIt is probably fair to estimate the frequency of a majority of 

mutations in higher organisms between one in ten thousand and one 

in a million per gene per generation.ķ 

 F.J. Ayala, ĶTeleological Explanations in Evolutionary Biology,ķ in 

Philosophy of Science, p. 3. 

 üˤƾɀĀ 

îìƑǆ è˕Ɵ Ƒˬɀ˗ƾƗ ǏǊƺ ƕ˹˷˹˯ǁä çä̠ ˹Ƹ˭ǂǁ ǏƨƑƨǓä ɄǄƑƴǁä Ǐǉ æ̠ ƻ˞ǁä þä ˣǄ ˢƷ̠ ǁƑȸ 

ĶAlthough mutation is the ultimate source of all genetic variation, it is 

a relatively rare event.ķ 

F.J. Ayala, ĶMechanism of Evolution,ķ Scientific American p. 63. 

 ƕ˹ƾȸ üƑƟ ˤǉ Ƒ˶ƺ Ɉƾƺ ˕ƟäĀ ˗Ƣä ˙˷Ɯ Ǐǁä ˙˷Ɯ îˤ˞Ɨ þä Ǎ˭Ɵ ǏƻḥƗ Ǘ Ƒǉ˕˯ǆ æî˕˷ǁä Ǉ˖ǉ

 ÝðƑ˷ƜǗä 



Ʉ˹˴ƻ˭ǁä ˣǄ ÞǏ˳ȸ ƑǊƟ˗ƪƉƨ Ǉ˖ǉĀ çä̠ ƻ˞ǁä Ʋ˷˶ǁ ƕƾɀ˗˝ ƑǊƓ ˕Ɯˤǐ ƕ˹ǂƢ Ʉḥƺ  Ǎ˴ƟƑƺ .ƑƾƟǗ

 äˤǁƑƾƺ üƑ˹Ɯǘǁ çä̠ ƻ˞ǁä ì˕Ƴ ˣ˹ˮƟƑˬǁä ˜ƴȸ 

 Ā ɔɀ˗˝ ˣƳ ˗˹Ƹ˭Ɨ çƑ˷˹˯ǁä ˢˠƴǄ .äîìƑǆ è˕˰Ɨ çä̠ ƻ˞ǁä ˣ˹ˮƟƑˬǁä .˗ˮǀà Āä Ʉ˹Ɯ ùǗä æ̠ ˳Ƴ Ǐƺ ˕Ɵä

 Ǎǁä ǈ˭ƓƑƙ ǍƾˬƗ ƕɀ˗˳ˬǁä çƑ˷˹˯ǁä þä äˤˬ˲Ɵ2.5 ƕ˷ƨ þʕ ǂ˹Ǆ   

ĶMutations rarely occur. Most genes mutate only once in 100,000 

generations or more.ķ ĶResearchers estimate that a human gene may 

remain stable for 2,500,000 years.ķ 

World Book Encyclopedia 

 ˣǄ ˗ˮǀà éƑ˭˰ȹ (ƕǂƗƑƽĀ æ̠ ˵Ǆ ƑǊǆä ˢƷî) çä̠ ƻ˞ǁä ü˕ƴ˶ȸ ˗Ƣä ˙˷˯ǁ ˗˹Ƹ˭˹ǁ þƑ˲ǆǗä þƑḨ äíƑƺ2.5 

öʕƮʕǄ Ǐƺ Ƒ˷ƺ̠Ƴ Ƒ˶Ḩ Ƒ˵ȹàĀ Ýƕ˷ƨ þʕ ǂ˹Ǆ xǄ Ʉƽä Ǐƺ ̝ǐ̞˰ǁä þƑ˲ǆǗä îʕ Ɨ˞ ɂ˹ḥƺ ƕ˷ƨ þʕ ǂ˹Ǆ 

 þƑ˲ǆǓä çƑ˷˹Ɯ îˤǉ˕Ɨ ü˕ƴǄ ĀäGenetic Entropy 

  Ǎƾˬ˹ƨ ɂ˹ḥƺ ä˕Ɯ ǏǁƑƳ îˤǉ˕˭ǁä ü˕ƴǄ þä2.5  þʕɚ˹ƨ ˓ƽʕǁä ä̟ǉ üǘƢ ǈǆä sƷî îʕ˞˭˹ǁ þʕ ǂ˹Ǆ

Ýîˤǉ˕˭ǁä ˒ˬ˲ȸ þƑ˲ǆǗä ˙˷Ɯ ǍǊ˭ǆä 

 

 Ƒȹǘ˱ǁä Ǐƺ çä̠ ƻ˞ǁä ˣǄ ä˕Ɯ ˗˹ˮɚȸ Ʉƽä ƕ˹˲˷˯ǁä Ƒȹǘ˱ǁä Ǐƺ çä̠ ƻ˞ǁä ƕˬ˲ǆ þä ä˖ǉ ˣǄ ˗ˮǀǗä ɄƓ

 ÞƑ˶ǂƳ ùä̠ ˭Ƴä ɄƓ ǏǄǘḨ ˙˹ǁ ä˖ǉĀ èîˤƗ Ǘ Ǐ˭ǁä ƕ˹˶˲˯ǁä.çƑ˷˹˯ǁä  



˹ɚ˹ǆƑɚ˹Ǆ åƑ˭Ḩ üˤƾ˹ƺƕ ƕƢˤ˱˹˳ǂǁ ÞƑ˹ƟǗä 

ƕ˹ǂƨƑ˷˭ǁä Ƒȹǘ˱ǁä Ǐƺ ü˕ƴ˶ǁä ˣǄ ˗˹ˮɚȸ ǍǂƳä ƕ˹˶˲˯ǁä Ƒȹǘ˱ǁä Ǐƺ çä̠ ƻ˞ǁä ü˕ƴǄ 

ĶThe mutation rates for somatic cells are very much higher than the 

rates for gametic cells.ķ 

ĶBiological Mechanisms Underlying the Aging Process,ķ in Science, 

p. 694.  

 þƑ˲ǆǗä îˤ˞Ɨ ÞƑƳìä Ɖ˞Ƣ ˓ˬˮǐ ä˖ǉĀ 

 ˗Ɯ˗˹ˬ˷˹ǂ˹Ḩ ìîäĀ˕ǐä üˤƾȹ Ƒ˵ȹäĀ 

 ˣǄ Ǎ˞ƴǄ ɈƢ ɍà Ǐƺ ƕˠƟǘǄ ƕƾɀ˗˞ȸ ƕ˭ƓƑƙ üƑɚƪǗä ˣḥǁĀ ƑǊǂɚƪ Ǐƺ ä˕Ɯ ƕƳʕ ˷˭Ǆ ƕ˹˰ǁä ÞƑ˹ƪǓä

 .Ʉ˹Ɯ ˕ƴȸ Ʉ˹Ɯ ûĀǗä æ̠ ˯ƪ ǍƾˬƗ ûĀǗä æ̠ ˯ƪĀ ˗ɀ˘˷Ƣ Ǎƾˬǐ ˗ɀ˘˷˱ǁä :üƑ˹ƜǓä 

ĶLiving things are enormously diverse in form, but form is remarkably 

constant within any given line of descent: pigs remain pigs and oak 

trees remain oak trees generation after generation.ķ 

Edouard Kellenberger, ĶThe Genetic Control of the Shape of a Virus,ķ 

in Scientific American, p. 32. 

 .îˤ˞˭ǂǁ ìˤƾ˹ǁ Ǉʕ ǂ˹˱˭ǐ ɍ˖ǁä ǏƺƑḥǁä î˕ƾǁä Ǐ˞ƴƗ Ǘ ƕ˹˲˷˯ǁä ƕƬƑ˱ȿĀ çä̠ ƻ˞ǁä Ǐƺ æî˕˷ǁä ƕƻ˴ƺ 



 ǏǁƑ˭ǁä Ʉ˹˯ǁä Ǐƺ æ̠ ƻ˞ǁä þä ƕ˹Əäˤ˳ƴǁä ƕ˞ƾǆ ƑǊ˹ƺ Ƒ˷ƻƮä ˤǁ ˣḥǁĀ ƕ˹Əäʕ ˳Ƴ ƑǊǆä Ƒ˷ǂƺƑƸƗ ˤǁ Ǎ˭Ɵ ä˖ǉ

Ɨ ˕ǀƉ˭˷ƨ ǏǁƑ˰ǁä Ʉ˹˯ǁä æ̠ ƻ˝ ǍǂƳ Ǎ˷ˬƗ Ǘ ìˤƾƗ ƕ˹Əäˤ˳ƴǁä ƲǄ æî˕˷ǁä þǗ îˤ˞˭ǁä ˕Ʈ æî˕˷ǁä þä ƑǄƑ˶

îˤǉ˕˭ǂǁ 

Ǐƻɚȹ Ǘ ǈǆä ˕˹ǀƉƗĀ ƑƾƟǗ ì˕ƴǁä ˣƳ ˢǂḥƗƉƨĀ 

 

2  ƕ˹Əäˤ˳ƴǁäRANDOM EFFECTS  

 Ǐƺ ˙Ǆäì ýǘ˟ Ǐƺ Ǐ˳˶ȹ þäˤ˹Ɵ ɄˮǄ ƕƾ˹ƾƟ Ǉ˖ǉĀ ƕ˹Əäˤ˳Ƴ ǏǊƺ ƕ˶ˠ˷Ǆ ˗˹Ʒ ƕƾɀ˗˞ȸ ˢ˭Ɨ çä̠ ƻ˞ǁä

Ǘ ù˕ǉ Ǐǁä Ʉ˴ȹ þä ˕ɀ˗ɀĀ ýƑƸǁä ƑǊǂḨ ƕƾ˞˷Ǆ  ƕ˰˹˰Ƭ æʕ ˞Ƣ ˗ˬƳ ƕƺ˕˴ǁƑȸ ˤǁ Ǎ˭˰ƺ ǈƺ˗ƴȹ

 ǈǆä ˕˯ǆ Ƒ˹ƾ˞˷Ǆ ä˖ǊǁĀ .ƕƾƺˤ˶ǁä ƕƾȸƑ˲ǁä æʕ ˞˱ǁä ˣǄ ˕˹ƻ˭˲ȹ ˣǁĀ çˤ˶˹ƨĀ ˢƸǁ ƑǊ˹ƺ ƕ˹ǁƑ˭ǁä æʕ ˞˱ǁƑƺ

 ˕Ɯˤǐ Ǘ ǈǆä ˢƷî) æ˕˹ƻǄ æ̠ ƻ˝ ƑƮ˗ƺ ˓ƙ˕Ɵ ˤǂƺ ˕˹ƻǄ ˕ƟäĀ Ǝ˹ƪ ǈǆˤɚǄ Ʋ˶˯˭ƗǗ ƕ˹Əäˤ˳ƴǁä çä̠ ƻ˞ǁä

ḥ˭ǁ Ǉ̞˹ƻǄ Ɍ̠Ƣà è̞ ȹ˰ þä Ʉˬƽ (æ̞˹ƻǄ çä̠ƻ̋ æ̠˵ ǁ˶ä çä̠ƻ˞ǁä çƑ˫ǄĀ çä̠˳Ƴ è̞Ɵ þʕḥ˭ƨ ƑǊǂ˶

çƑ˷˹˯ǁä ÞƑ˶ǂƳ ùä̠ ˭Ƴä Ƒ˵ȹà ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉ .þƑ˝˗ƨ ˒ˬ˲Ɨ Āä ˓˹˶Ɨ Āä ˕˲ƻƗ 

 xǐ̞ǐä ɍîʕǄ üʕƾ˹ƺ 

 ÛçƑ˹ǁƑ˶˭ƟǗä ˗ˠǆ ƕǊƜĀ ˣǄ ƕ˹˶ǉǓä ƶǁƑȿĀ ˗˹˞Ƣ ˗˹˲ƻƗ Ǐ˞ƴƗ ƕ˹Əäˤ˳ƴǁä þä Ƒ˷˭ƳƑ˷ƽ Ǐǉ

ǁ ɔǐ˕˴˭ǂǁ ƕǂƓƑƽ ˗˹Ʒ ƕ˹Ʈ˗ƻǁä Ʉƴ˯Ɨ ƕ˹Əäʕ ˳ƴǁä þä ˒˯ȹ îˤ˞˭ǂǁ ƕ˹ƺƑḨ ƕ˹˶ǂƳ ƕɀ˗ˠǆ Ʉƴ˯ɀĀ ƕȹƑƸǂ

 ƕ˹ƴ˹ˬ˞ǁä ˣ˹ǆäˤƾǂǁ ƞ˹ƮˤƗĀ ùƑ˳˭ǀä ˗ˠ˭˷Ɨ 



ĶIt is our contention that if ĳrandomĴ is given a serious and crucial 

interpretation from a probabilistic point  of view, the randomness 

postulate is highly implausible and that an adequate scientific theory 

of evolution must await the discovery and elucidation of new natural 

laws.ķ 

Murray Eden, ĶInadequacies of Neo- Darwinian Evolution as Scientific 

Theory,ķ in Mathematical Challenges to the Neo- Darwinian Theory of 

Evolution p. 109.  

 

 èìƑƟ þä Ʋƽˤ˭ǆ Ǘ Ʋˬ˞ǁƑȸ èìäʕ ˰ǁä ɄˮǄ çä̠ ƻ˞ǁä þƑȸ Ǐḥǆä̆ ȿĀì ˤǉĀ îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà ƑǊǊˬƪ ɄƓ

üˤƾ˹ƺ Ʉ˵ƺà Ʉɚ˳ȸ Ʉ˶ƴ˹ƨ óîǓä ǍǂƳ Ɉƾƨ äʕ ǐìäî ˤǁ þä Ʋƽˤ˭ǆ Āä ˛˱ƪ ƛǁƑƴ˹ƨ æîƑ˹ƨ 

 Ǐƺ æƑ˴ƴȸ ˘ƢĀ .ǈ˷˲˰˹ƨ ǈǆä ƕƸǁƑȸ ƕȿˤƴ˴ȸ Ʋƽˤ˭ǆ ɔ˹ƽì ýƑˠǆ ɍà Ǐƺ ǏƏäˤ˳ƴǁä ˗˹˹Ƹ˭ǁäĀ èìƑ˰ǁä

Ʉ˵ƺà Ʉ˶ƴȹ ǈǂƴ˯˹ƨ ƑǄ äîìƑǆ ˛˱ƪ ˤǐìäî Āä ˛˱ƪ ƕƳƑƨ ƕ˷˹ǀƑǄ 

ĶAn accident, a random change, in any delicate mechanism can 

hardly be expected to improve it. Poking a stick into the machinery of 

oneĴs watch or oneĴs radio set will seldom make it work better.ķ 



*Theodosius Dobzhansky, Heredity and the Nature of Man p. 126. 

[Dobzhansky is a geneticist.] 

 

 þä xǄ ü̞Ɠ Ʋƽʕ˭ɀĀ ƑǊƗǘ˹ƬʕƗ ̠˹ƷĀ þʕɀ̆ƻ˹ǂ˭ǁä ûǘƨƉȸ ˒ƳǘƗ ̨ ƪ˱ ʕǁ Ƒ˶Ḩ ǈǊˬƪ ̠ƢäĀ

Ʉ˵ƺà æîʕƬ ó ƴ̠ȹ ǈǆä Ʋƽʕ˭ǐ xḥǁ ú̠˭˰ȹ þä Āä ̞˲ ƺ þʕɀ̆ƻǂ˭ǁä 

 Ā˗Ḩ ùä ǏƜ üˤƾ˹ƺ 

þä Ʋ˹˞˭˲ǆ ˣ˰ǆ  ʕǉ æ̠ƻ˞ǁä þǗ .æîƑƮ þʕḥƗ Ƒ˶Əäì çä̠ƻ˞ǁä þä ƕɀ̠ɣǆ ƕ˹Ʈîà ǍǂƳ xǐ̞ǀƉ˭Ǆ þʕḥǆ

 çä̠˹Ƹ˭ǁä .ƕ˹ǁʕƾƴǄ ƕ˲ǂƨ ƕƾɀ̠˞ȸ Ʉ˶ƴɀĀ æ̞˳ ȿĀ ƕ˶ɣ Ǆ˷ ƕƾɀ̠˞ȸ Ʉ˶ƴȹ ɍ̠˳ ȸ s˲ ǁ˯ ǏƏäʕ˳Ƴ ̠˹ Ƹ˹Ɨ

ɔ˹ƴȹ ˕Ḩˑ˶ǁä ˣǄ ˤǉ æƑ˹˰ǁä Ʉɚ˳ȹ ɍ˖ǁä ƕǂƢä˕˭Ǆ ƕǂǄƑḥ˭Ǆ ƕ˹ƏƑ˹˶˹Ḩ çƑ˹ǂ˶Ƴ ýƑˠǆ Ǐƺ ƕ˹Əäʕ ˳ƴǁä-

Əäˤ˳Ƴ çä̠ ˹ƸƗ ɄˮǄ   .æîʕ ǁ˴ä x˲˰Ɨ þä ƞƜ̠˶ǁä xǄ ̇ ǁ˹ þʕɀ̆ƻǂƗ Ǐƺ ûǘƨä çǘ˹ƬʕƗ Ǐƺ ƕ˹ 

ĶWe could still be sure on theoretical grounds that mutants would 

usually be detrimental. For a mutation is a random change of a highly 

organized, reasonably smooth- functioning human body. A random 

change in the highly integrated system of chemical processes which 

constitute life is certain to impairĲjust as a random interchange of 

connections [wires] in a television set is not likely to improve the 

picture.ķ 



J.F. Crow, ĶGenetic Effects of Radiation,ķ in Bulletin of the Atomic 

Scientists, 14 pp. 19 - 20. 

çä̠ ƻ˞ǁä ä˖ɚǉĀ ˕˲ƻǄ ˤǉ ǏƏäˤ˳Ƴ ˗˹˹ƸƗ ɍà ˕ƾƴǄ ïƑǊƜ ɍà Ʉ˹˱Ɨ 

 ûˤǁˤƓ ˣ˹ǂ˹ǉ üˤƾƗ Ƒ˵ȹàĀ 

˕ƾƴǄ ˣƏƑḨ Ǐƺ è˕˰Ɨ ƕƺ˕˴ǁƑȸ ˗˹˹ƸƗ ˣǄ Ʋƽˤ˭Ɨ Ǐ˭ǁä (ìƑ˲ƻǁä) ƛƏƑ˭˷ǁä Ǉ˖ǉ ɄˮǄ 

ĶSuch results are to be expected of accidental changes occurring in 

any complicated organization.ķĲ 

Helen Bullock, ĶCrusade to Unravel LifeĴs Mystery,ķ The Toronto Star, 

December 19, 1981, p. A13. 

 

 þʕ˭˷ǐì ɄɚȹƑǄ Ǐǁä̠˭ƨǗä çƑ˷˯˹ ǁä sǁƑƳ Ƒ˵ȹäĀMichael Denton  ˗Ɨˤ˹ˬ˶Ḩ ƛǄƑǆ˗ˬƓ ɄˮǄ å˗Ʈ

 ˕˲ƻƗ Ɉƾƺ Ǐǉ çä̠ ƻ˞ǁä ˕˹ǀƑƗ Ʉɚˬƺ Ǉ˕˲ƻȹ ˕ƾƴǄ ˗Ɨˤ˹ˬ˶Ḩ ƛǄƑǆ˗Ɠ Ǐƺ ƕ˹Əäˤ˳Ƴ çä̠ ˹ƸƗ þä ù˗ƴǆ Ƒ˷ǆȾĀ

 üˤƾ˹ƺ Ƒǉîˤ˞Ɨ ǗĀ çƑ˷˹˯ǁä 

 ǍǂƳ ˗ǄǗä ˙ƻǆ ɔˬ˞ȹ ˕˹ǀƉƗ Ʉɚȸ ä˖Ǌǁ Ûƕ˹Əäʕ ˳Ƴ çäˤ˞˱ȸ Ǉ̠ ˹˹ƸƗ ˣɚ˶ȹ Ǘ ˕ƾƴǄ ˗Ɨˤ˹ˬ˶Ḩ ƛǄƑǆ˗Ɠ ˤǁ

ƕ˹˰ǁä çƑ˷ƏƑḥǂǁ çƑ˷˹˯ǁä ƛǄä̠ Ɠ. 



 þä ˣɚ˶ȹ Ǘ .ƕ˹˰ǁä çƑ˷ƏƑḥǁä ɄƙƑ˶Ɨ ƕƾɀ˗˝ Ʉɚȸ Ǐǉ ƕˮǐ˕˰ǁä çä̠ Ɨˤ˹ˬ˶ḥǁä ɄˮǄ ƕ˶ˠǆà þä ƕƾ˹ƾ˰ǁä

 ˢǊƻƏƑ˟Ā ƲɀïˤƗĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ çä̠ ƻ˞ǁƑȸ Ɖ˞˱ǁäĀ ƕǁĀƑ˰˶ǁä Ɉƾƺ ɔɀ˗˝ ˣƳ îˤ˞˭ǁä Ǐƺ ɄƢ˕Ɨ

 Ǐƺ ƕ˹ǆĀîä˕ǁä éíˤ˶˷ǁ Ǐ˶ƨî Ǐƻ˷ǁ ä˕Ɯ ˒ɀ˗ƽ ˤǉ Ǐǐàî Ǐƺ .ƕ˞ˬ˱ǂǁä ý˕Ƴ ƲǄ Ƒ˶Əäì ɔƺäˤ˭ǐǁä .ƕƴ˹ˬ˞

 ƕ˞ƨäˤƓ öƑ˞Ɨ ƑǊǆä äĀ˕ˬǐ Ǐ˭ǁä ƕƺ˕˴ǁä ˣ˹ǆäˤƽ Ɍ˕˰˭Ɨ ƕ˹˰ǁä çƑ˷ƏƑḥǁä ƑǊƓ Ǐ˭ǁä ƕˬɀ˗Ƹǁä æî˕ƾǁä Ǐǉ ƑǄ

Ýæ˕ƾƴ˶ǁä ƕ˶ˠǆǗä Ʉǀ 

If complex computer programs cannot be changed by random 

mechanisms, then surely the same must apply to the genetic 

programs of living organisms. 

The fact that systems [such as advanced computers], in every way 

analogous to living organisms, can-  not undergo evolution by pure 

trial and error [by mutation and natural selection] and that their 

functional distribution invariably conforms to an improbable 

discontinuum comes, in my opinion, very close to a formal disproof 

of the whole Darwinian paradigm of nature. By what strange capacity 

do living organisms defy the laws of chance which are apparently 

obeyed by all analogous complex systems?ķ 

Michael Denton, Evolution: A Theory in Crisis  p. 342.  



 þä ˣˠǆĀ ƕƾ˹ƾ˰ǁäĀ ɔ˞˷˶ǁäĀ Ʉƾƴǁä ɂǁƑ˱ǆĀ ä˖ǉ ɂǁƑ˱ǆ äíƑ˶ǂƺ æ˕˲ƻǄ Ǐǉ ÞǏƪ ɍà Ǐƺ ƕ˹Əäˤ˳ƴǁƑƺ

æ˕˹ƻǄ ˓˲˹ǁĀ æ˕˲ƻǄ ˕˹ǀƉƗ Ʉɚȸ Ǐǉ Ýæ˕˹ƻǄ çä̠ ƻ˞ǁä Ǐƺ ƕ˹Əäʕ ˳ƴǁä 

ǁä ˢǂƳ Ǐƺ ˛˴˱˭˶ǁä ýˤǂƴǁä Ǐƺ Ʉȿˤǆ ǏǂƳ ɄƬƑ˰ǁä ˗ǁˤǄ Ƒ˵ȹà ɄƓ çä̠ ƻ˞ǁä þƑȸ ù˗˭Ƴä çƑ˷˹˯

 üˤƾ˹ƺ Ɉƾƺ æ̠ ˵Ǆ 

 Ǐǉ ƑǊˬǂƷä þä ç˗Ǌ˟äĀ ˓ƾƺäĀ ƕƻˮɚ˶ǁä çäîƑˬ˭ƢǗä Ǐ˭ǁä çä̠ ƻ˞ǁä èìäˤƟ ƕ˹Əäˤ˳Ƴ ƲǄ ƑǄƑ˶Ɨ ˤǉ

 ƕƾɀ˗˞ȸ æîƑƮ ǏƳƑ˷Ƭ ýƑˠ˷ǁ ˗˹ƸƗ ƕƙìƑƟ ɄˮǄ ƑǄƑ˶Ɨ ˤǉ .ɄƨƑ˷˭ǁäĀ ÞƑƾˬǂǁ ǈ˭ƻ˹˟Ā Ǐƺ ˣƏƑḥǂǁ îˤǉ˕Ɨ

˕Ɯ æîìƑǆ ƑǊ˷Ǆ æ˕˹˯ǁä .æ˕˹ƻ˶ǁä ǈƗƑ˹ǂ˶ƴǁ æ˕ƏƑƨˣ˹˫˹ƨ ˢǊǂḨ þä ˗ˬ˭ƴǆ Ƒ˷ǆä ƕƜî˕ǁ ä 

ĶIt is entirely in line with the accidental nature of mutations that 

extensive tests have agreed in showing the vast majority of them 

detrimental to the organism in its job of surviving and reproducing, 

just as changes accidentally introduced into any artificial mechanism 

are predominantly harmful to its useful operation . Good ones are so 

rare that we can consider them all bad.ķ 

 H.J. Muller, ĶHow Radiation Changes the Genetic Constitution,ķ in 

Bulletin of Atomic Scientists,11 p. 331.  

 

 ƕ˹Əäˤ˳ƴǁä çä̠ ƻ˞ǁä æ˕˳ȿĀ ǈƮîƑƴȹ Ʉ˵ƺǘǁ îˤ˞˭ǁƑƺ 



 åƑ˱˭ǆǗä Ǐƺ ǇƑ˷ƨîì ƕƽ˕Ɠ ˢ˶˴Ǆ ˢˠ˭˷Ǆ ÞǏƪ ˒ǂ˞˭ǐ ˢǂƽƉ˭ǁä þä ˤǉĀ ǈǀäîìä ˢǊǄ ˗Ǆä ƕ˹Əäˤ˳ƴǁäĀ

 ˢǂƽƑ˭ǁä ˕ƳƑ˲Ɨ Ǘ ƕ˹Əäˤ˳ƴǁä çä̠ ƻ˞ǁä Ƒ˵ȹà îˤ˞˭ǁä ˙ɚƳ ɄƓ îˤ˞˭ǁä ˒ƨƑ˷ǐ Ǘ ǈǆä ɂ˹ḨĀ Ǐƴ˹ˬ˞ǁä

 ˣǄ þǗ ˙ɚƴǁä ɄƓ99 %  Ǐǁä99.9 %  ˗˹Ʒ ˣƏƑḥǁä Ʉƴ˯Ɨ Ʋˬ˞ǁƑȸ ǏǉĀ æ̠ ˵Ǆ Ǐǉ çä̠ ƻ˞ǁä ǈ˷Ǆ

 ÞƑ˶ǂƳ ùä̠ ˭Ƴä ä˖ǉĀ .ÞƑ˷ƻǂǁ ˒˱˭˷˹ƺ åˤ˹ƴǄ ǈ˭ǂƴƜ æ̠ ƻ˞ǁä þǗ Ʋˬ˞ǁƑȸ ˒˱˭˷ǐ Ǘ ä˖ǉĀ ƕ˫˹ˬǂǁ ˒ƨƑ˷Ǆ

 æ̠ ƻ˝ ǈȸ è˕˰ȹ Ǘ ɍ˖ǁä ˢ˹ǂ˲ǁä ǏǂƬǓä ǏƾˬɀĀ æ̠ ƻ˝ ǈȸ è˕˰ȹ ɍ˖ǁä Ǐ˷ƻȹ åƑ˱˭ǆǗä þä îˤ˞˭ǁä 

 ìîƑȹ˕˹ǁ üˤƾ˹ƺ 

 ì˕Ƴ ˕ƴȸǍ˷ƻ˹ƨ ˗ƻ˝ ǈȸ ɍ˖ǁä üƑ˹ƜǓä ˣǄ ˗˹ƸƬ Āä ˗˹ˬḨ 

ĶAfter a greater or lesser number of generations the mutants are 

eliminated.ķ 

G. Ledyard Stebbins, Processes of Organic Evolution pp. 24- 25. 

 

 þʕ ǂ˲˹ǆ ç̠ ȿ˹˹̠ǉ üʕƾȹ Ƒ˵ȹàĀ 

 ˢǂḥ˭ǂǁ ˡƪ ǘƓ ˣ˹ȿ˗˯Ǆ ˗ˬǀǓ ƞ˶˲ȹ ˕Ɵà þƑḨ þä ƕ˰ƮäĀ ƕȸƑƜâ ǍǂƳ ˕Ɵäʕ ǁä Ʉ˴˰ȹ .ƕƴ˹ˬ˞ǁä ˤǉĀ

 ùĀ˗˟ ˓˰Ɨ äˤƻ˭˱ȹ ˢǉ ÛƑǉîˤ˞ƗĀ ðƑ˷ƜǗä üƑɚƪǓ çä̠ ƻ˞ǁä ˗˹ƙƉƗ ˣƳ üäˑ˲ǂǁ ü˕˯ǁä ɄˬƾƗ Ǘ

ˢ˹˲ǆ Ǐƺ þʕƓƑƬ ƕƳƑƾƺ îƑ˯ƻǆä ɄˮǄ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǘǁ ƕ˲ƺƑ˷˶ǁä 



ĶIf one allows the unquestionably largest experimenter to speak,Ĳ

namely nature, one gets a dear and incontrovertible answer to the 

question about the significance of mutations for the formation of 

species and evolution. They disappear under the competitive 

conditions of natural selection, as soap bubbles burst in a breeze.ķ 

*Herbert Nilsson, Synthetische Artbildung, p. 174.  

 .ƕƳ̠ ˲ȸ äˤƻ˭˱ȹ ˢǉ˕˯ȹ ƕƴ˹ˬ˞ǁä Ǐƺ ä˖ǉ ƕƴȸƑ˭˶ȸ æ̠ ƻ˝ ˢǊ˹ƺ è˕˰ȹ ˣǐ˖ǁä þä üˤƾȹ ˤǊƺ 

 þäĀ ƕƾ˹ƾ˰ǁä Ǉ˖ǉ Ƒ˷ǂǉƑ˯Ɨ ˤǁ Ǎ˭Ɵ ɄƓ îˤǉ˕Ɨ ɄƓ îˤ˞Ɨ ˒ˬ˲Ɨ Ǘ ƑǊǆä ˕ḨˑǄ çä̠ ƻ˞ǁä ƕ˹Əäˤ˳ƴƺ

˯Ɨ ˤǁ Ǎ˭ƟĀ æ˕˹ƻǄ çä̠ ƻ˞ǁä ɄḨ þä Ƒǆ˗ˬ˭ƳäĀ æîƑƮ çä̠ ƻ˞ǁä ƑǊǆä Ƒǆ˗ˬ˭ƳäĀ æîìƑǆ çä̠ ƻ˞ǁä þà Ƒ˷ǂǉƑ

 îˤ˞˭ǂǁ ìˤƾƗ ǗĀ æ˕˹ƻǄ ˗˹Ʒ çä̠ ƻ˞ǁä Ʉƴ˯ȹ ǏƺƑḨ Ǉ˕Ɵˤǁ ˒ˬƨ ƑǊ˹ƺ ƕ˹Əäˤ˳ƴǁä þä ˕˯˷ƨ æ̠ ˮɚȸ è˕˰Ɨ

 x˞ˬǁä Āä ðä̠ǁä xǄ é̠˱ ȹ Āä åʕǂƾǄ þʕɚȹ ǈ˭ǂƴƜ ƕ˹Əäʕ˳ƴǁäĀ îʕ˹̋ Ǐƺ êƑ˷˯ǁä îʕ Ɨ˞ ÞƑ˷ƙä Ʉ˹˱ ƺ˭

 þʕɚ˹˲ ƺ ƕ˹Əäʕ˳ƴǁä çƑƺǘ˭ƢǗä xǄ ̠˹ ḥˮǁä Ǉ̠˹Ʒ Āä  Ā .îˤǉ˕Ɨ Ƒˬɀ˗ƾƗ ǈǂḨ ɄƓ ǈǁ æ˕ƏƑƺ Ǘ îˤ˞˭ǁä ɄḨ ˤǁ

 .Ǎ˷ƻ˹ƨĀ îˤǉ˕Ɨ ˤǉ Ƒ˵ȹà ˗Ƣä þƑɚǄ Ǐƺ ˗Ǌˠȹ Þ̆ ƜĀ þƑɚǄ Ǐƺ ˗Ǌˠȹ Þ̆ Ɯ ǈ˭ǂƴƜ 

 ä˕Ɯ æîìƑǆ êƑ˷˯ǁä æ˕ƳƑƽ îˤǊˠǁ ƕȿˤǂ˞˶ǁä æ̠ ƻ˞ǁä þä ˕˯˭ƨ ƕ˹Əäˤ˳ƴǂǁ æî˕˷ǁä ƕƻƬ ˓ƻƮä ˤǁĀ

ƑƗ æ̠ ƻ˝ ˗Ǌˠ˭ǁĀ .îˤǉ˕Ɨ Ǐǉ ƕ˹Əäˤ˳Ƴ ƕƾɀ˗˞ȸ ˓ƙ˕Ɵ ˤǁĀ ƕ˹Əäˤ˳ƳĀä Ǐ˷ˬ˭ǁ æîìƑǆ ƕ˹Əäʕ ˳Ƴ ƕ˹ǁ Þ̆ ˯ǁ

 Ǐƺ è˕˰Ɨ ˣɚ˶Ǆ ƕ˹Əäʕ ˳ƴǁƑȸ Ƒ˵ȹàĀ ä˕Ɯ æîìƑǆ ǏǊƺ Ʉ˹˰˭˲Ǆ ǈˬƪ ä˖ǉ þä ˕˯˷ƨ êƑ˷˯ǁä ˣǄ ǏǁƑ˭ǁä

 ɄḨ ƕƴȸä̠ ǁäĀ ƕˮǁƑˮǁä æˤ˞˱ǁä Ʉ˶ḥƗ ƕƴȸäîĀ ƕˮǁƑƙ ˗Ǌˠ˭ǁĀ .Ǐ˷ƻ˹ƨĀ îˤǉ˕Ɨ ˗ˮǀà ˣǉƑḥǁƑƺ Ɖ˞Ƣ þƑɚǄ ɍà



ȸ ƕǁƑ˰˭ƨǗä ˕Ɵ Ɍ˕ƴƗ ä˖ǉ þä ˕˯˷ƨ ƕ˹Əäʕ ˳ƳĀ æîìƑǆ ˢǊ˷Ǆ ˤǁĀ .îˤǉ˕Ɨ ƑǊǂḨ ƛƏƑ˭˷ǁä ɄƓ ÞƑ˴ƟǕƑ

˕ǀƉ˭˷ƨ ǏƏäˤ˳ƳĀ ä˕Ɯ îìƑǆ ƑǊ˷Ǆ ɄḨ çä̠ ƻ˞ǁä ˣǄ çƑ˫˶ǁä éƑ˭˰ȹ ǈ˷ɀˤḥƗ þä Ƒ˷Ḩîìà  ƕǁƑ˰˭ƨä ˣǄ

 Ɉƾƺ îˤǉ˕˭ǂǁ ìˤƾƗ çä̠ ƻ˞ǁä þä ˕˯ǆĀ ýˤƳ̆ ˶ǁä îˤ˞˭ǁä 

ǈ˲ɚƳ ɄƓ ƑǄƑ˶Ɨ îˤ˞˭ǁä ˕Ʈ çä̠ ƻ˞ǁä þä ƞ˵˭ǐ ƕȹä˕ˬḨ ˣ˹˭˞ƾ˷ǁä ˣ˹ƗƑǉ ǍǂƳ ÞƑ˷Ɠ äíâ 

ǏƽƑȸ Ʉ˶ḥǆĀ ɇƑƾ˷ǁä 

**** 

 

3  æ˕˹ƻǄ ˗˹ƷNOT HELPFUL 

 ðî˕˷ƨĀ .˗˵Ɨ çä̠ ƻ˞ǁä þǗ ƞ˹˰Ƭ ˗˹Ʒ ä˖ǉ ˣḥǁĀ ǈ˷Ǆ ˣ˲˰Ɨ çä̠ ƻ˞ǁä þä Ǐǁä éƑ˭˰ȹ îˤ˞˭ǁä

 ˤǉ ïƑǊ˯ǁä Āä ˤ˵ƴǁä ä˖ǉ ˣɀˤḥ˭ǁ æ˕ƟäĀ æ̠ ƻ˝ èĀ˕Ɵ æ̠ ˹ˮḨ æ̆ ǊƜàĀ æ̠ ˹ˮḨ ÞƑ˵ƳǓ ƕǂˮǄä ƑƾƟǗ ƑƴǄ

 Ʉ˶ɚ˭Ǆ ʕ˵ Ƴ ǈǂƴ˯Ɨ Ǐ˭ǁä ƕȹä̞ˬǁä xǄ ǈƗƑ˷˹Ɯ Ʉɚȸ Ʉ˶ɚ˭Ǆ þʕɚȹ þä ƑǄä ʕ˵ ƴǁƑƺ ɄƗƑƽ Āä ̠˵ Ǆ

ä ƕƻ˹˟ˤǁä ǏǂƨƑ˷˭ǁäĀ Ǐ˶ Ǌ˵ǁäĀ Ǐ˲ ƻ˷˭ǁä ïƑǊ˯ǁäĀ ƕ˹ƳĀǗäĀ ˒ǂƾǁä ɄˮǄ úǘ̋Ǘä ǍǂƳ þʕɚȹ Ǘ Ā

 ùǗäĀ çƑ˫Ǆ þʕɚȹ þä ˒ ȹ˯ xḥǁĀ Ʉ˭ƾƗ ɄƓ îʕ Ɨ˞ Ǘ ʕ˵ Ƴ xɀʕḥƗ Ǐƺ ɄƢ̞ǐ x˹Ɯ Ǐƺ æ̠ƻ˞ƺ .Ǉ̠˹ƷĀ

 è̞ Ɨ˰ Ǐ˭ǁä çä̠ƻ˞ǁƑƺ .ƕˬƨƑ˷Ǆ ƕƾɀ̠˞ȸ Ʉ˶ƴȹ ǈǂƴ˯ǁ˭ ƕǂǄƑḥ˭Ǆ ƕȹä̞ˬǁä xǄ þʕḥƗ ƑƴǄ çƑ˷˯˹ ǁä

ƕƽ˕Ɠ Ʉ˶ƴƗ ƕǄˤˠ˷˶ǁ  .ƑǊ˷˲˰Ɨ ǗĀ Ƒǉîˤǉ˕Ɨ Ǐǉ 

Commented [oo1]:  



 ÞǏƪ Ǎǁä Ǐ˰ǁä xƏƑḥǁä îʕ˞˭˹ǁ æ̞˹ƻǄ þʕḥƗ çä̠ƻ˞ǁä ɄḨ xɚȹ sǁ þä ˒ǂƷä éƑ˭˰ȹ îʕ˞˭ǁä xḥǁĀ

 þä ʕǉ ƕƾ˹ƾ˰ǁä þʕɚɀĀ .ìʕƜĀ ǈǁ ̇ ǁ˹ ä̟ǉ îʕ˞˭ǁä äíâ Ʋƽäʕǁä Ǐƺ è̞ ȹ˰ ä̟ǉ xɚȹ sǁĀ Ʉ˵ƺà

 .Ƒ˷ǄƑǄä êʕ ƮˤƓ Ǉä̠ ǆ ɍ˖ǁä îˤǉ˕˭ǁä Ǎǁä ìˤƾƗ çä̠ ƻ˞ǁä 

ǁƑƸǁä þà îä̠ ƽâ Ƒ˵ȹà îˤ˞˭ǁä ÞƑ˶ǂƳ ùä̠ ˭Ƴä ɄƓ ǏǄǘḨ ˙˹ǁ ä˖ǉĀ Ʉ˭ƾƗ Āä ɂʷ˵Ɨ çä̠ ƻ˞ǁä ˣǄ ƕ˹ˬ

 ˢǊ˲ƻǆ 

˗ǁˤǄ ǍƜ üˤƾ˹ƺ 

 ˣǄ ƕ˶ˠƴǁä ƕ˹ˬǂƷǓä ÛˢǊǄ ˗ǄƉḨ ƑǉäĀ˕Ɯ þǗä Ǎ˭ƟĀ ƕ˹Əäˤ˳Ƴ ƑǊ˭ƴ˹ˬ˝ þä ˕ƜĀ çä̠ ƻ˞ǁä ˣḥǁĀ

 úʕƺ ǏǀƑƗ Ʉɚȸ çä̠ƻ˞ǁä99%  ƕ˹Ʈ˗ƴǁä èìäˤ˰ǁä ˣǄ ƑǊƴƽˤ˭ǆ Ƒ˶Ḩ ƕƾɀ˗˞ȸ æ̠ ˵Ǆ 

ĶBut mutations are found to be of a random nature, so far as their 

utility is concerned. Accordingly, the great  majority of mutations, 

certainly well over 99%, are harmful in some way, as is to be 

expected of the effects of accidental occurrences.ķ 

H.J. Muller, ĶRadiation Damage to the Genetic Material,ķ in American 

Scientist, p. 35.  

 þä ɍà99%  Ǎ˭Ɵ ǈǆä ù˗ƴ˷ƨ ˗ˮǀà ðî˕ǆ ƑǄ˕˷Ƴ ƕƾ˹ƾ˰ǁäĀ ƕǂƗƑƽĀ æ̠ ˵Ǆ Ǐǉ çä̠ ƻ˞ǁä ˣǄ1% 

Ǎ˴ƽä ˕˰ȸ öʕ ˷˭ǁä Ǐǁä Ɉƾƺ ìˤƾƗ ˕ƽ ɄƓ îˤ˞˭ǁä ˕˹ƻƗ ǗĀ ƕƴƺƑǆ ˓˲˹ǁ Ǐǉ çä̠ ƻ˝ ˣǄ 



 Ǐǂ˲ɚ˹ǉ þƑ˹ǁˤƜ üˤƾɀĀ 

ƕ˹Ɨäʕ ˶ǁä çä̠ ƻ˞ǁä ƕˬ˲ǆ  ä˕Ɯ ˗˹ˮḥǁä þǗ ˣḥǁĀ ÛǏ˱ƨ ˤǉ ˣḥǁĀ Ûæ̠ ˹ˮḨ ƑǊǆä ˗ǊˠƗ Ǘ ɂǁǓ ˕ƟäĀ ˤǉ

 ǏǄ˗Ɨ ǏƽƑˬǁä ˣǄ Ǎ˶ˠƴǁä ƕ˹ˬǁƑƸǁäĀ ÛǘƬà ˚˹ƴȹ þä ˣǄ ˣƏƑḥǁä Ʋ˷˶Ɨ ÛƕǂƗƑƽ Ǐǉ çä̠ ƻ˞ǁä ˣǄ

 .ðĀ˗˭ǁä éîƑƢ ǘ˹ǂƽ çƑ˷˹ǀƑ˶ǁä 

ĶA proportion of favorable mutations of one in a thousand does not 

sound much, but is probably generous, since so many mutations are 

lethal, preventing the organism from living at all, and the great 

majority of the rest throw the machinery slightly out of gear.ķ 

 Julian Huxley, Evolution in Action, p. 41  

Ƒƽ Ǐǉ ƑǊ˭˹ˬǂƷä çä̠ ƻ˞ǁƑƺ ˕ƽ ˣḥǁĀ æ˕˹ƻǄ ˗˹Ʒ Ǐǉ ƑǊǁ Ƒǆ˗ˠǆ ˤǁ ƑǊ˷Ǆ ä˕Ɯ ƕǂ˹ǂƾǁäĀ æ˕˹ƻǄ ˗˹Ʒ ƕǂƗ

 ÞǏƪ Ǐƺ îʕ ȹ˞ Ǘ xḥǁĀ ̞˹ƻǄ ̠˹Ʒ þʕɚȹ ̞ƽ öʕ˷ ǁ˭ ìʕƾƗ 

üʕƾȹ Ɍ̠Ƣà æ̠Ǆ þƑ˹ǁʕƜ Ƒ˵ȹàĀ 

 .˗˹Ǆ˕Ɨ ƛ˭˷ǐ Ǐ˷˹˯ǁä ˒˹Ḩ˗˭ǁä ɄˮǄ ƕ˹ƏƑ˹˶˹Ḩ ƕ˷˹ǀƑǄ ˣǄ ä˖ǉ ɄˮǄ ˕ƾƴǄ éíˤ˶ǆ ƕƽƑƳâ þä ì˗ƻǁä Ʋƽˤ˭ǐ

˹ˬǁƑƸǁä :Ʉ˰ǁä ˤǉ ˢ˹ǂ˲ǁäĀǏ˰ǁä ˣƏƑḥǁä ǍǂƳ Ƒǉ̠ ˹ƙƉƗ Ǐƺ æ̠ ˵Ǆ Ǐǉ ƕ˹˷˹˯ǁä çä̠ ƻ˞ǁä ˣǄ Ǎ˶ˠƴǁä ƕ 

ĶOne would expect that any interference with such a complicated 

piece of chemical machinery as the genetic constitution would result 



in damage. And, intact, this is so: the great majority of mutant genes 

are harmful in their effects on the organism.ķ 

Julian H uxley, op. cit., p.  137.  

 ìʕƜĀ ǈǁ xɚȹ sǁ ÞǏƪ ˒ ḥ˲Ɨ ǗĀ Ʋƻ˷Ɨ ǗĀ îʕ Ɨ˞ Ǘ îʕǉ̞ƗĀ î̠Ʈ Ǐǉ ƕ˹˷˹˯ǁä çä̠ƻ˞ǁä Ɍ̠Ƣà æ̠˶ƺ

ɔƓƑƨ 

 ƕǂƗƑƽ ǏǉĀ æ̠ ǉƑ˟ ˗˹Ʒ çä̠ ƻ˞ǁä ˢˠƴǄ þä çƑ˷˹Ɯ ˢǁƑƳ ê̠ ƪĀ 

 ˗˭˲˹˳˷ɀĀ üˤƾ˹ƺ 

 ƕˬ˲ Ɠ˷ ä̠ˮ˹Ḩ Ƒȹ̞Ƴ úʕƻƗ Ǐǉ æ̠ǉƑɣǁä ƕǂƗƑƾǁä çä̠ƻ˞ǁä20  Ǎǁä1  ˗˵Ǆ ˗˹ƙƉƗ ƑǊǁ Ǐ˭ǁä çä̠ ƻ˞ǁä

 ƕǂƗƑƾǁä ˣǄ ˗˹ˮɚȸ ˗ˮǀà îˤǉ˕˭ǁä çä̠ ƻ˝ .˗˹ƸƬ 

ĶLethal mutations outnumber visibles by about 20 to 1 Mutations that 

have small harmful effects. the detrimental mutations, are even more 

frequent than the lethal ones.ķ 

A.M. Winchester, Genetics, 5th Edition p. 356.  

 ˣḥǁĀ æ̠ ǉƑˠǁä Ǐǉ ƕǂƗƑƾǁä þä ˗ǊˠƗ ˤǁ Ǎ˭Ɵ æ̠ ˹ˮḨ æîƑ˵ǁä ƕǂƗƑƽĀ æîƑƮ çä̠ ƻ˞ǁä þä üˤƾȹ ˕˴ƾȹ ˤǊƺ

æ˕˹ƻǄ ˗˹ƷĀ æîƑƮ çä̠ ƻ˞ǁä ɄḨ þä ˗ƾȹ ǈǆä ǈǄǘḨ ˣǄ ƞƮäĀ 



 îˤ˞˭ǁä ˢǁƑƳ Ƒ˵ȹä ù˗˭ƳäĀ Ǉ̞ǁäĀ xǄ ɂ̫Ʈà ʕǉ æ̠ƻ̋ ǈȸ è̞ ȹ˰ ɍ̟ǁä Ƒ˶Əäì þä þʕ ǂ˲˹ǆ ç̠ ȿ˹̠ǉ

üˤƾ˹ƺ ˙ɚƴǁä æ˕ƟäĀ ƕǁƑƟ ˓ˬˮǐ ˢǁĀ 

 ä˖ǊǁĀ .ýǗä öʕ ǆ ˣǄ Ʉ˵ƺà Ǐǉ ˓ƨîì æ̠ ƻ˝ ɍà þä ˗Ḩ˖ǆ þä ˣɚ˶ȹ æ˕ƟäĀ ƕǁƑƟ ûƑ˷ǉ ˣɚȹ ˢǁ

˒˹Ḩ˗Ɨ æìƑƳâ ǍǂƳ Āä çä̠ ƻ˝ ǍǂƳ ǏǁƑ˰ǁä îˤ˞˭ǁä Ǐ˷ˬƗ þä ƕƴ˝Ƒƽ ƕƾɀ˗˞ȸ Ʉ˹˰˭˲Ǆ 

ĶThere is no single instance where it can be maintained that any of 

the mutants studied has a higher vitality than the mother species . . It 

is, therefore, absolutely impossible to build a current evolution on 

mutations or on recombinations.ķ 

N. Herbert Nilsson, Synthetische  Artbildung (Synthetic Speciation) p. 

1157 [italics his]. 

 ˣƗîƑǄ Ǐƨ ˤǉĀ ˗Ƣä çƑ˷˹Ɯ ˢǁƑƳ ùä̠ ˭Ƴä Ƒ˵ȹàĀ 

 ˒˲ƟĀ (ǏƟ ÞƑƾˬǂǁ ƕ˹ǂƓƑƾǁä) ƕɀˤ˹˰ǁä ǍǂƳ ˗ƙˑƗ Ƒ˵ȹà ˣḥǁĀ ǏƙäîĀ ˗˹ƸƗ ˣǄ ˗ˮǀà Ǐǉ çä̠ ƻ˞ǁä

˗ǊˠƗ Ǘä .(çˤǄ Āä î˗Ʈ ƛ˭˷ƗĀ) ƑǊ˹ƺ Ƒˬǂƨ ˗ƙˑƗ Ƒ˶Əäì ƑǊǆä Ƒ˷ƗƑǄˤǂƴǄ Ʉ˵ƺà þä ƕƾ˹ƾ˰ǁä Ǉ˖ǉ 

 xƏƑḨ þʕɚ˹ǁ ƕ˹ƨƑƨǓä ƑǊƗäî̞ƽĀ ÛǏ˰ǁä xƏƑḥǁä ìʕƜĀ ̆Ḩ̠Ǆ ǍǂƳ Þä̞˭Ƴä ƕƾ˹ƾ˰ǁä Ǐƺ ʕǉ çä̠ƻ˞ǁä

ÝǏƟ 

ĶMutations are more than just sudden changes in heredity; they also 

affect viability [ability to keep living],  and, to the best of our 



knowledge invariably affect it adversely [they tend to result in harm or 

death]. Does not this fact show that mutations are really assaults on 

the organismĴs central being, its basic capacity to be a living thing?ķ 

C.P. Martin, ĶA Non- Geneticist Looks at Evolution,ķ in American 

Scientist, p. 102. 

.ǈƗäî˕ƽ ˣǄ ɄǂƾƗĀ Ʉ˹Ɯ ˣƳ Ʉ˹Ɯ çƑ˷ƏƑḥǂǁ îˤǉ˕Ɨ Ǐǉ çä̠ ƻ˞ǁä þƑȸ îä̠ ƽâ ǈǆä ƞƮäĀ ä˖Ǌƺ 

 ˣƏƑḥǁäĀ îˤǉ˕ƗĀ æîƑƮ Ǐǉ çä̠ ƻ˞ǁä ˣḥǁĀ ƕƴƺƑǆ ˓˲˹ǁ ƑǊǆǓ îˤ˞˭ǂǁ ìˤƾƗ ˓˲˹ǁ Ǐǉ çä̠ ƻ˞ǁƑƺ

 .îˤ˞˭Ǆ ˙˹ǁ Ʋˬ˞ǁƑȸ ˤǉ îˤǉ˕˭˶ǁä 

 ˘ǂɀĀ ˗ƺˤ˭˲ɀ˗Ḩ üˤƾȹ Ƒ˵ȹàĀ 

˹ˬǁƑƸǁäƕ ˠƴǁä çä̠ ƻ˞ǁä Ǉ˖ǉĀ .ǈ˹ƺ ˗ˬƴƗ Ǐ˭ǁä ì˗ƻǂǁ ƕǂƗƑƽ ƑǆƑ˹Ɵà ɄƓ æîƑƮ Ǐǉ æìƑƳ çä̠ ƻ˞ǁä ˣǄ Ǎ˶

 üĀä Ǐ˷˹Ɯ Ʉ˹˶˰Ɨ ƞǂ˞˴Ǆ .ǈȹä þä ɍ˕ǂǁ Ʋ˶˯˶ǁ Ǐ˷˹Ɯ Þ˒Ƴ Āä Ʉ˹˶˰Ɨ üƑƢìä Ǐǉ ˗ˬ˭ƴƗ þä ˣɚ˶Ǆ

 æ̠ ˹ˮḨ ɄǄäʕ Ƴ ƕ˞ƨäˤƓ ˕ɀ˘ǐ æîƑ˵ǁä çä̠ ƻ˞ǁä ü˕ƴǄ þä ɊƟǗ ɍ˖ǁä ˗ǁˤǄ ˚Ɨä ƕ˞ƨäˤƓ ý˕˱˭ƨä æ̠ Ǆ

þƑ˲ǆǗä ƑǊǂƢìä  çä̠ ƻ˞ǂǁ ƕȹìˑ˶ǁä ƕ˹ƏƑ˹˶˹ḥǁä ìäˤ˶ǁäĀ ƕ˷ɀˑ˶ǁä ƕƴƪǗä ɊƟǘǄĀ Ûƕ˫˹ˬǂǁ 

ĶThe large majority of mutations, however, are harmful or even lethal 

to the individual in whom they are expressed. Such mutations can be 

regarded as introducing a ĳload,Ĵ or genetic burden, into the [DNA] 

pool. The term ĳgenetic loadĴ was first used by the late H.J. Muller, 



who recognized that the rate of mutations is increased by numerous 

agents man has introduced into his environment, notably ionizing 

radiation and mutagenic chemicals.ķ 

Christopher Wills, ĶGenetic Load,ķ in Scientific American, p. 98.  

 ƲǄ äʕ ˯˷ǐ ˣǁ ˤǊƺ ǈ˭˹˶Ǆ ˢǉ˕Ɵà ˣḥƗ ˢǁ ˤǁ Ǎ˭˰ƺ ˣƏƑḥǁä ɄƾˮƗĀ Ʋ˶˯˭Ɨ æ̠ ˹ˮḥǁä ƕ˫˹˲ǁä çä̠ ƻ˞ǁƑƺ

 æîƑ˵ǁä çä̠ ƻ˞ǁä ˢǀä̠ Ɨ ˣǄ ˣǄ˘ǁä îĀ˗Ǆ 

 

Ýçä̠ ƻ˞ǁƑȸ è˕˰ȹ îˤ˞˭ǁä þä äʕ ǁˤƾȹ ä˖ǉ ɄḨ ˕ƴȸ ɂ˹ḥƺ 

ǂƗƑƽĀ îˤǉ˕Ɨ çä̠ ƻ˞ǁä Ýîˤǉ˕Ɨ ƑǊǆä ƕƾ˹ƾƟ ˢƷî îˤ˞˭ǂǁ ìˤƾƗ ɂ˹ḥƺ ìƑ˲ƺ Ǘä ÞǏƪ ɂ˹˵Ɨ Ǘ ǏǉĀ .ƕ 

 çä̠ƻ˞ǁä þä xƳ ̠ɣ ǁ˷ä ̃ ƸȿĀ .̠˵ Ǆ ƑǊ˷Ǆ ɍà þʕɚȹ ǗĀ æ̞˹ƻǄ çä̠ƻ˞ǁ éƑ˹˭ƟǗä ǍǂƳ üƑˮǄ å̠ƮäĀ

 Ǘ˕Ɯ Ƒ˷Ʈä̠ ˭ƺäĀ ä˖ǉ ˣƳ Ƒ˷ǁïƑ˷Ɨ ˤǁ Ǎ˭˰ƺ ƑƾȸƑƨ ƑǊ˭˰ƮĀ Ǐ˭ǁä ƕ˹Əäʕ ˳Ƴ Ǐǉ Ƒ˵ȹàĀ ǏƻḥƗ Ǘ æîìƑǆ

Ƴ ˗˹ƷĀ æ̠ ˹ˮḨ ƑǊǆä æ̠ ˵Ǆ üä̆ Ɨ Ǘ Ǐǉ ˣḥǁ .ƕ˹Əäʕ ˳ 

 îˤ˞Ɨ ɄƟä̠ Ǆ ˗˳ƴȸ ˗˶˹ƨ îˤƬƑ˷ǐì þä Ʉ˹˱˭ƺ îˤ˹˝ Ǐǁä çîˤ˞Ɨ çäîˤƬƑ˷ǐ˕ǁä þä Ƒ˷ǁ äʕ ǁˤƾȹ Ƒ˶ǀ

 æˤ˞Ƣ üĀä ä˕ˬƺ (˗˹ˮɚȸ ä˖ǉ ˣǄ ˗ˮǀà éƑ˭˰ȹ ǈǆä ˢƷî) êƑ˷Ɯ Ǐǁä ǏǄƑǄǗä ƕƺ˗˝ üˤ˰˭ǐ Ǎ˭Ɵ Ɉƾƺ

ǁä ˕ƴȸ Ƒ˶˹ƺ üˤ˰˭˹ǁ ǏǄƑǄǗä ǈƺ˗˝ Ǐƺ æ˕Əäï æ̠ ƻ˝ ˒ˬ˲ȸ ˗Ǌˠȹ ˢǊ˷ǄƜ ˙˹ǁ þǗä ǈ˷ḥǁĀ êƑ˷Ɯ Ǐ êƑ˷

 Ǘ ˤǉ ˗˹Ƹ˴ǁä îˤƬƑ˷ǐ˕ǁä ä˖ǉ .ƕḨ˗˰ǁä ˣƳ ǈƾ˹ƴȹ ˢ˲˯ǁä ƲǄ ɔƨƑ˷˭Ǆ ˗˹Ʒ Ʉɀˤ˝ ˤ˵Ƴ Ɉƾƺ ɄƓ



 ǈǄƑǄä ˤǊƺ ˕ƴȸ ˗˹˞ȹ þä ù˗ƴȹ9  .̊ɀîĀ çǘ˵ ƳĀ s˹˶˴ƗĀ Ʉ˹ɚ˳ Ḩ˭ êƑ˷˯ǁä Ʉ˶˭ɚ˹ǁ ɍ̠Ƣä çä̠ƻ̋

˭˲ȹ þä ǗĀ Ʋȿîà ǍǂƳ Ǐ˳˶ȹ þä Ʋ˹˞˭˲ȹ Ǘ ǈ˭ǂƴƜ ǍǁĀǗä ƕǂƟ̠ ˶ǁä Ǉ˖ǉ Ƒ˵ȹäĀƑǄǗä ǈƺ˗˝ ý˕˱ ǏǄ

 æ̠ ƻ˞ǁä ǈȸ è˕Ɵ ɍ˖ǁä ä˖ǉ Ʋˬ˞ǁƑȸ ìƑ˹˭Ƭǘǁ ǗĀ Ǐ˳˶ǂǁ Ǘ ˒ƨƑ˷Ǆ ƞˬ˴ȹ ˢǁ ǈǆǗ æ˕˹Ɯ ƕƾɀ˗˞ȸ

 Ǐǉ æ̠ ƻ˞ǁä Ǉ˖Ǌƺ æ̠ ƻ˝ ǈǁ è˕˰Ɨ ˢǁ ɍ˖ǁä ǍǂƳ ɊƺƑ˰ƗĀ ÞƑ˷ƻǂǁ ƕƴ˹ˬ˞ǁä ǈˬ˱˭˷ƗĀ ƞǂ˴ȹ Ǘ ǏǁĀǗä

 ʕ ˳ƾǁä þä ɄˮǄ ƕ˹ǆƑˮǁä æ̠ ƻ˞ǁä þä Ƒ˷Ʈ˗˭ƺä ˤǁĀ .ƕǂƗƑƽ ƞˬ˴Ɨ þä ˣɚ˶Ǆ ɄƓ îˤǉ˕ƗƬàĀ ˓ǂɀïä î ƞˬ

 ̠˹Ʒ ƕƾɀ̠˞ȿĀ Ʋƽäʕǂǁ ƕƻǁƑ˱Ǆ ƕƳ̠˲ ȸ ˓ƙ̞Ɵ æ̠ƻ˞ǁä Ǉ̟ǉĀ ̊ɀî ƑǊ˹ƺ ̠Ǌɣ ǁ˹ îʕ ƽ˳ þĀ̞Ɠ ̞ǂƜ

 ǏǊƺ çʕ ɀ˶Ā ê̠˯ ȹ ̞ƟäĀ üĀä þʕɚ˹ƨĀ ƕȹƑ˶Ɵ ̞ƾƺ ǈǆǓ îʕǉ̞Ɨ Ƒ˵ȹà ǏǊƺ Ʋƽäʕǂǁ ƕƻǁƑ˱Ǆ ƕ˹Əäʕ˳Ƴ

 ƕˬƨƑ˷Ǆ ƕƾɀ˗˞ȸ ƕ˶˶˴Ǆ ƕȹä˕ˬǁä ˣǄ ƑƴǄ ƑǊǂḨ ˣḥƗ ˢǁ ˤǁ îˤǉ˕Ɨ ƑǊǂḨ çä̠ ƻ˞ǁƑƺ .îˤǊƗ Ƒ˵ȹàǁ ˣɀˤḥ˭

 Ǘ Āä (Ƒ˹ǂ˶ƳĀ Ƒ˹˶ǂƳ óˤƺ˗Ǆ ä˖ǉĀ) ƑƴǄ çä̠ ƻ˝ ˗˳ƴǁä ǈǁ è˕˰Ɨ þä ˒˯ȹ ˤǊƺ .ǈ˭ƻ˹˟ĀĀ ˤ˵ƴǁä

 (îˤ˞˭ǁä ƕ˹Ʈ˗ƺ Ɖ˞Ƣ ˓ˬˮǐ ä˖ǉĀ) ˗˶˭˲˹ǁ çä̠ ƻ˝ ǈǁ è˕˰Ɨ 

 Ǐ˯ɀî˕˭ǁä çä̠ ƻ˞ǁä ÞƑƳìä þä ê̠ ƪ ˣ˹Ɨ˗Ǆ Ʉȿˤǆ æ̆ ƏƑƜ ǍǂƳ ɄƬƑ˰ǁä ǏƜîˤ˹Ɯ ç˗ˬǁà ù˗˭Ƴä ä˖ǊǁĀ

 Ā ˣƏƑḨ ɍä ˤ˯˷ǐ þä ˣɚ˶ȹ ǗĀ Ɖ˞Ƣ ˤǉ ƕƾɀ˗˞ȸ Ʉ˶ƴƗ ƑǊǂḨĀ ǈƻƏƑ˟Ā Ʉɚȸ Ʉ˶˭ɚǄ ˣɚȹ ˢǁ ˤǁ ƕˠ˰ǁ ˤǁ

 üƑƾƺ ǈ˹˷ƻȹ åƑ˱˭ǆǗä ǗäĀ æ˕˹Ɯ 

 ÞƑƾˬǁä þʕǆƑƽ ƕ˹Ʈ̠ƺ .ɄǄƑḥǁƑȸ ƕ˷ƾ˭Ǆ ˓ǆƑḨ ʕǁ Ǘä æ̞ƏƑƺ þĀ̞Ɠ Ǐǉ s˲ ǁ˯ä ÞƑ˵Ƴà þà Ǐǉ ƕƾ˹ƾ˰ǁä

 ƛ˭˷ ǁ˭ ɄƴƻǁƑȸ ˓ƙ̞Ɵ þʕḥƗ çä̠ƻ˞ǁä xǄ ̠˹ Ḩˬ ì̞Ƴ Ǎ˭Ɵ æ̠ƻ̋ ɍà ̞Ʈ ˒˱˭˷ ƨ˹ ƕǄƑƳ ʕǉ ƞǂƬǔǁ

 ˒˹Ḩ˗Ɨ  .ɄǄƑḨ ˤ˵Ƴ ǈȸ ɍ˖ǁä ˣƏƑḥǁä îƑ˹˭ƢǗ Ƒɀ˗ˠǆ Ʉ˶ƴȹ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ƒǉ˕ƴȸ :Ʉ˶ƴȹ ɄǄƑḨ 

Ķthe fact that a body organ is useless until it is  completely perfected. 

The hypothesized law of ĳsurvival of the fittestĴ would generally select 



against any mutations until a large number of mutations have already 

occurred to produce a complete and functional structure; after which 

natural selection would then theoretically select for the organism with 

the completed organ.ķ  

Jerry Bergman, ĶAlbert Szent- GyorgyiĴs Theory of Syntropy,ķ in Up 

with Creation p. 337.  

 æ̠ ˵ǄĀ ƕ˹Əäʕ ˳Ƴ Ɉƾƺ ˙˹ǁ çä̠ ƻ˞ǁä þǗ îˤ˞˭ǂǁ ìˤƾƗ çä̠ ƻ˞ǁä þä ÞƑƳìä Ƒ˞Ƣ ƞƮˤǐ ˤǉ ǈǁˤƾȹ Ƒ˶ƺ

 ̠˹Ʒ ǍǁĀà æʕ˞ Ḩ˱ Ǐƺ ̞˹ƻǄ ʕ˵ Ƴ Ʉˬƾ˭˲ ǁ˶ä Ǐƺ Ɍ̠Ƣà çä̠ƻ̋ ƲǄ þʕḥ˭ƨ æ̠ƻ̋ ˓ƙ̞Ɵ Ǎ˭Ɵ ʕǁ xḥǁĀ

 ˒˱˭˷˹ǁĀ ÞƑ˷ƻǂǁ ɄƓ ÞƑƾˬǂǁ ˒˱˭˷Ɨ ˣǁĀ æ̠ ˵Ǆ Ǐǉ ƕǂ˶˭ɚǄ ˓ƙ̞Ɵ þʕḥƗ þä ˒ ȹ˯ ̞ǐ̞˯ǁä ʕ˵ ƴǁä

 ʕ˵ ƴǁä äʕǆʕɚ˹ǁ x˹˹Əäʕ˳Ƴ ̠˹Ʒ sǊǂḨĀ æîƑƮ æ̞ƟäĀ þĀ̞Ɠ xǐ̞˹ƻǄ sǊǂḨ æ̞ƟäĀ ƕƴƺì ƑƴǄ æ̠ˮ˹Ḩ çä̠ƻ̋

 ǏḨ˖ǁä ˢ˹˶˴˭ǁä ǍǂƳ ˕Ǌ˳ȹ ƕƾ˹ƾ˰ǁä Ǐƺ ˤǉ ɄƓ è˕˰ȹ Ǘ ä˖ǉĀ ƕ˹ƴ˹ˬ˞ǁä ǈˬ˱˭˷˭ǁ æ˕ƟäĀ ƕƴƺì ˕ǐ˕˯ǁä

˶˴Ǆ ǈǆǓ üĀǓä xǄ Ʉ˶ɚ˭Ǆ ̞ǐ̞Ɯ ʕ˵ Ƴ þʕɚȹ ɍ̟ǁä ʕǉ ɍ̟ǁä s

 çƑƻ˴ǁä Ǐƺ ûîƑǄǗ ƲˬƗä ƑǄ̞˷Ƴ ǈ˭˹Ʈ̠ƺ Ǐƺ Ɖ˞Ƣà þĀîäì þä äĀ̞ǀà ̠˲ ǁ˹ þʕ ǂ˭ǄĀ üƑǉ ûîƑǄ Ƒ˵ȹäĀ

 ǈ˹ǂƳ ÞƑ˷ȿĀ ǇƑ˞Ƣ ˓ˬƙ ä˖ǉ ˣḥǁĀ ˕ƟäĀ Ʉ˹Ɯ Ǐƺ ˢ˭ǐ Ǐǂḥǁä ˗˹˹Ƹ˭ǁä þä ˣ˟ ä˖ǊƓ ǈǆǗ èîˤƗ ƕˬ˲˭ɚ˶ǁä

Ʉ˹Ɯ Ǐƺ ˢ˭Ɨ Ǘ çä̠ ƻ˞ǁä þǗ ƞ˹˰Ƭ ˗˹Ʒ ä˖ǉ ˕ƟäĀ Ʉ˹Ɯ Ǐƺ è˕˰ȹ ǈǆä ˣˠȹ þƑḨ ɍ˖ǁä ˗˹˹Ƹ˭ǁä  Ā ˕Ɵä

 çä̠ ƻ˞ǁä ǍǂƳ îˤ˞˭ǁä ìƑ˶˭Ƴä Ɖ˞Ƣ ˕Ḩˑǐ ä˖ǉĀ 

Mark A. Hall and *Milton S. Lesser, Review Text in Biology, p. 363.   



 Ā˗Ḩ ùä ǍƜ üˤƾȹ Ƒ˵ȹàĀ 

 åƑˬƨǔǁ ƞ˹˰Ƭ ˗˹Ʒ ä˖ǉ ˣḥǁĀ Ûƕ˶ǊǄ ˗˹Ʒ Āä æ̠ ˹ƸƬ ƕƽƑƳâ ˒ˬ˲Ɨ çä̠ ƻ˞ǁä þä ˛˱ƪ ˗ḥƻȹ ˕ƽ

 çˤǄ ˒ˬ˲Ɨ ä˕Ɯ æîƑ˵ǁä æ̠ ƻ˞ǁä :ƕ˹ǁƑ˭ǁä ˣǄ ƕƳ̠ ˲ȸ Ǎ˷ƻȹ ˤǉ æ̠ ƻ˝ ǈȸ ɍ˖ǁä ˣ˹˯ǁä .ˢƾƳ Āä ˗ɚˬǄ

 è˕˰ƗĀ æ̠ ˹ˬḥǁä ɄˮǄ Ʉɀˤ˞ǁä ɔɀ˗˞ǁä Ǐƺ î˗˵ǁä ä˖ǉ ˒ˬ˲Ɨ ˣɚ˶Ǆ æ̠ ˹Ƹ˴ǁä çä̠ ƻ˞ǁä þǗ .Ʋ˶˭˯˶ǁä

æ̠ ˹Ƹ˴ǁä çä̠ ˹Ƹ˭ǁä Ʋ˶˯Ɨ ˒ˬ˲ȸ Ʋ˶˭˯˶ǁä ˗Ǆ˕Ɨ çä̠ ƻ˞ǁä ˢˠƴǄ þà ä˖ǉ Ʋˬ˭ǐ (æ̠ ˹ˬḥǁä ˣǄ) ˗ˮǀà 

ĶOne might think that mutants that cause only a minor impairment are 

unimportant, but this is not true for  the following reason: A mutant 

that is very harmful usually causes early death or senility. Thus the 

mutant gene is quickly eliminated from the population . . Since minor  

mutations can thus cause as much harm in the long run as a major 

ones, and occur much more frequently, it follows that most of the 

mutational damage in a population is due to the accumulation of 

minor changes.ķ 

J.F. Crow, ĶGenetic Effects of Radiation,ķ in Bulletin of the Atomic 

Scientists, p. 20.  

 ˤǁ Ǎ˭Ɵ ǏǊƺ ˣƏƑḥǁä Ǐ˷ƻƗ æ̠ ˹ˬɚȸ ƑǊ˷Ƴ ˗ˬƴȹ ä˕Ɯ æîƑƮĀ ƕǂƗƑƽ ˣḥƗ ˢǁ ˤǁ çä̠ ƻ˞ǁä þà ƞƮˤǐ ˤǊƺ

 Ǐ˯ɀî˕Ɨ îĀ˕ǊƗ ǏǊƺ ˗˹ˬḨ î˗Ʈ Ǐƺ Ʋ˶˯˭˭ƨ Ǐǉ ˗˹ƸƬ ˗˹ƸƗ 



 þʕ˲˶ ƨ˹ éîʕƜ üʕƾȹ Ƒ˵ȹàĀ 

˶Ɨ îƑ˲˶ǁä ƕȹƑǊǆ Ǐƺ îˤ˞˭ǁä ɔɀ˗˝ Ǐƺ ˗˳˭˷Ɨ Ǎ˭Ɵ Āä ˤ˯˷˭ƨ æ̠ ƻ˞ǁä þä ƕ˹ǁƑ˶˭Ɵäǁä Ǎǁä Ʉ˹ çĀƑƻ˭

 ˣƏƑḥǂǁ æ̠ ɚˬǄ ɄƟä̠ Ǆ Ǐƺ ƕǂƗƑƽ Ǐǉ ˗˹ˬḨ ˗˹ƙƉ˭Ɠ çä̠ ƻ˞ǁä ˢˠƴǄ .ƕȹ˕˲˯ǁä ǇîƑƙà Ɍ˕Ǆ ƲǄ Ǐ˲ɚƴǁä

˗˳˭˷Ɨ þä ˗ƻƬ ƕ˹ǁƑ˶˭Ɵä ƑǊǁ ǏǊƺ ä˖ǊǁĀ ǈ˹ƺ è˕˰Ɨ Ǐ˭ǁä Ǐ˰ǁä 

ĶThe probabilities that a mutation will survive or eventually spread in 

the course of evolution tend to vary inversely with the extent of its 

somatic effects. Most mutations with large effects are lethal at an 

early stage for the individual in which they occur and hence have zero 

probability of spreading.ķ 

George Gaylord Simpson, ĶUniformitarianism: An Inquiry into 

Principle Theory and Method in Geohistory and Biohistory,ķ Chapter 

2; in * Max Hecht and *William C. Steeres, ed., Essays in Evolution 

and Genetics  p. 80. 

 è˕Ɵ ˤǂƺ è˕˰ȹ Ǘ ä˖ǉ ˣḥǁĀ Ʉ˶˭ɚȹ Ǐḥǁ æ̠ ƻ˝ ƕ˫Ǆ Ǐǁä éƑ˭˰ȹ ˤ˵Ƴ îˤ˞Ɨ Ǐƺ ǘˮ˶ƺ ƕ˹ǁƑɚƪâ Ǉ˖ǉĀ

 ̠ ƻ˝ Ƒǉ˕ƴȸ è˕˰ȹ ƕ˫˶ǁä ˣǄ æ99  îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ˕Ɯˤǐ Ǘ Ʋˬ˞ǁƑˬƺ ˓˹˶Ǆ ƑǊ˶ˠƴǄ æîƑƮ æ̠ ƻ˝ 

 ƑǊǄƑǄä ˖ƢƉȹ ýƑǄǘǁ æʕ ˞Ƣ ˖˱˭ǐ Ƒ˶ǂḨ ˛˱ƪ þä ó˗˭ƻǆ Ʉˮ˶ȸ ä˖ǉ ê̠ ƪä ƞƮĀà ǏḥǁĀ99  æʕ ˞Ƣ

 Ǉä̠ ǆ ƑǄ ä˖ǉĀ îˤǉ˕˭ǐ ɍà ɂǂ˱ǁä Ǐǁä ƲƜä̠ ˭ǐ ɄƓ ǈƺ˕ǉ Ǐǁä Ʉ˴ȹ ǗĀ ý˕ƾ˭ǐ Ǘ ˕˹ǀƉƗ Ʉɚȸ ˤǊƺ ɂǂ˱ǂǁ



 ƕƴ˹ˬ˞ǁä Ǐƺ ɂǂ˱ǂǁ ǈƳˤƜî çäʕ ˞Ƣ ˜ƴȸ þä ƕȿˤƴƬ ˕ɀ˘ǐ ƑǄ ɄƓ .îˤ˞˭ǁä ˙˹ǁĀ îˤǉ˕˭ǁä ˤǉĀ

 ˢǀä̠ ˭Ɨ ƕ˹ˬǆƑƜ æʕ ˞Ƣ Ǎ˴ƽä ˕˰ȸ Ǐǉ ýƑǄǔǁ æˤ˞Ƣ ˕˯ǆ ˢǁ ɄƓ .ý˕ƾ˭ǐ ˣǁ ˕˹ǀƉ˭ǁƑȸ ˤǊƺ çˤ˶ǂǁ ǈƮ˗ƴƗ

 æ̠˵ Ǆ Ƒ˵ȹà þʕḥƗĀ 

 Ǎ˭Ɵ ˓ƨîì Ǐ˭ǁä çä̠ ƻ˞ǁä ɄḨ ˣǄ ƕ˶ǂḥǁä Ǎ˷ƴ˶ȸ æ˕˹ƻǄ æ˕ƟäĀ æ̠ ƻ˝ þǗä Ǎ˭Ɵ Ʉ˯˲ȹ ˢǁ ä˖ǉ ˢƷîĀ

.æ˕˹ƻ˶ǁä çä̠ ƻ˞ǁä ÞƑƳìä ƞ˹Ʈˤ˭ǁ Ǉ̠ ˹ˮḨ ǈ˹ǂƳ ǈǂˮǄä ý˕ƽƑƨ ä˖ǉĀ .ˣ˹ǐǘ˶ǁƑȸ ǏǉĀ þǗä 

 

 ƕ˹Ʈ˗ƺ Āä ÞƑƳìǗ ƑǄƑ˶Ɨ æ̠ Ǆ˕Ǆ Ǐǉ ˗˵Ǆ ƑǊˬǂƷä ɄƽǓä ǍǂƳ Āä æ̠ ˵Ǆ Ǐǉ çä̠ ƻ˞ǁä þà ƕ˞ƾǆ ä˖Ǌǁ

 Ǐ˷ˬƗ ǗĀ ̞˹ƻƗ Ǘ Ǐǉ çä̠ƻ˞ǁƑƺ .æ̞˹ƻǄ ƑǊǂḨ xɚȹ sǁ þä ƑǊˬǂƷä þʕḥƗ çä̠ƻ˞ǁä þà éƑ˭˰Ɨ Ǐ˭ǁä îʕ˞˭ǁä

 Ā þä Ƒ˷ƺ˗Ƴ Ƒ˶Ḩ ǈǆä ä˖ǉ Ǎǁä Ƒ˷ƻƮä ˤǁĀ .îˤǉ˕˭ǂǁ ìˤƾƗĀ ˗˵ƗĀ Ɉˬ˱ǂƗ Ǐǉ ɄƓ îˤ˞˭ǂǁ ìˤƾƗ Ǘ

 þä ä˖ǉ ǍǂƳ Ƒ˷ƻƮä ˤǁ ɄƓ .ƕƺä̠ Ƣ Ǐǉ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ äíâ æîƑƮ ǏǊƺ ˓ƙ˕Ɵ Ǎ˭ǄĀ æîìƑǆ çä̠ ƻ˞ǁä

 ˣɀ˗˵˶ǁä ˣ˹˹Əäˤ˳ƴǁä ˣ˹˹ǁƑ˭ǁƑƺ æ˕˹ƻǄ æ̠ ƻ˝ ˓ƙ˕Ɵ ǈǆä Ǘ˕Ɯ Ƒ˷ǁïƑ˷Ɨ ˤǁ Ǎ˭˰ƺ ƕ˹Əäˤ˳Ƴ çä̠ ƻ˞ǁä

ǂƗƑƽĀ .Ǉîˤ˞Ɨ ˣǁĀ ˣƏƑḥǁä Ǐ˷ƻ˭ƨ ˕˹ǀƉƗ Ʉɚȸ ˣ˹ 

 

4  ƕƺƑƮâ ˓˲˹ǁNO EDDITION 

 ƕ˞ˬ˱ǁ è˕˰ȹ åƑ˭Ḩ Ǐƺ åˤ˭ɚǄ Ʋ˞ƾǄ þƑḨ ˤǁ Ƒ˶Ḩ ä˖ǉ ê̠ ƪä ǏḥǁĀ ƕƺƑƮâ ˙˹ǁĀ ˗˹ƸƗ Ǐǉ çä̠ ƻ˞ǁä

 Ǎ˷ƴ˶ǁä ̠˹ƸƗĀ æ̠ƙˑǄ þʕḥƗ ̞ƽĀ Ǎ˷ƴ˶ǁä Ǐƺ æ̠ƙˑǄ ̠˹Ʒ þʕḥƗ ̞ƽ ƕ˶ǂḨ ̞˲ ƻ˭ƺ ǈ˭ƳƑˬ̋ ÞƑ˷ƙä ù̠Ɵ Ǐƺ

ä ˗˵Ɨ Āä Ǎ˷ƴ˶ǁä Ʋ˹˵Ɨ Āä ˢǁ æ˕˹ƻǄ ƕǂ˶Ɯ ƕƺƑƮâ ˓˲˹ǁĀ ˗˹˹ƸƗ ƑǊǆä ˤǉ ˢǊ˶ǁä ˣḥǁĀ ƕ˹ǂḨ Ǎ˷ƴ˶ǁ



 ǈȸ ˓ǆƑḨ ǏǁĀǗä ˣƏƑḥǁä þä ó˗˭ƻȹ ɍ˖ǁä Ǝ˹ƪ Ǐƺ îˤ˞˭ǁä ˕˹ƻȹ Ǘ ä˖ǉĀ .ɔƓƑƨ ìˤƜĀ ƑǊǁ ˣɚȹ

 ìˤƜĀ ƑǊǁ ˣɚȹ ˢǁ æ˕˹ƻǄ æ̠ ˬƴǄ Ʉ˶˯Ḩ æ˕ǐ˕Ɯ çƑ˷˹Ɯ åƑ˲˭ǀä Ǐƺ ˗˶˭ƨäĀ æ̠ ˬƴǄ ƕ˞˹˲ȸ ƕǂ˹ǂƽ çƑ˷˹Ɯ

 .ɔƓƑƨ 

Ǘ Ǐ˭ǁä æ˕ƳƑƾǁä Ǉ˖Ǌƺ ƑǊǁ Ǐ˲ɚƳ ˕ƟäĀ üƑˮǄ Ǐ˞ƴȹ þä ˕Ɵà Ʋ˹˞˭˲ȹ ǗĀ ˕Ɵà ƑǊƻǁƑ˱ȹ þä Ʋ˹˞˭˲ȹ 

 çä̠ ƻ˞ǁä æî˕ǆ ˣƳ Ƒ˷ǁïƑ˷Ɨ ˤǁ Ǎ˭Ɵ Ƒǉ˕Ɵˤǁ ǏǊƺ .îˤ˞Ɨ ƛ˭˷Ɨ çä̠ ƻ˞ǁä þä ÞƑƳìä ƑǄƑ˶Ɨ ý˕ǊƗ Ǐǉ

 ƕ˹Ḩï ƕ˶ˠ˷Ǆ ƕǊƜˤǄ ƑǊǂḨ ƑǊǆä Ƒ˷Ʈ˗˭ƺäĀ çä̠ ƻ˞ǁä ƕ˹Əäˤ˳Ƴ ˣƳ Ƒ˷ǁïƑ˷Ɨ ˤǁ Ǎ˭ƟĀ æ̠ ˹ˮḨ ƑǊǆä Ƒ˷Ʈ˗˭ƺäĀ

Ƒ˷ǁïƑ˷Ɨ ˤǁ Ǎ˭ƟĀ  çä̠ ƻ˞ǁä þä æ˕ƳƑƾƺ æ˕˹ƻǄ çä̠ ˹ƸƗ ƑǊǂḨ ƑǊǆä Ƒ˷Ʈ˗˭ƺäĀ æ̠ ˵Ǆ Ǐǉ çä̠ ƻ˞ǁä þä ˣƳ

 .çä̠ ƻ˞ǁƑȸ îˤ˞˭ǁä ÞƑƳìä Ƒ˞Ƣ ˕ḨˑƗ ɔƓƑƨ ìˤƜĀ ƑǊǁ ˣɚȹ ˢǁ çƑ˷˹Ɯ åƑ˲˭ǀä ˓˲˹ǁ 

 åƑ˲˭ǀä ˓˲˹ǁ ƑǊǆǗ ˕ǐ˕Ɯ Ǝ˹ƪ ɔǂ˱Ɨ Ǘ æ̠ ƻ˞ǁä þƑȸ îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà ǈȸ ù˗˭Ƴä ƑǄ ä˖ǉĀ

 æ˕ǐ˕Ɯ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ 

 ˕ǆƑ˭ƨĀî ˣ˹Ɯ üˤƾ˹ƺ 

 Āä ˤ˵Ƴ ˣǄ þƑǄ˗Ɵ ƑǄä ýƑƳ Ʉɚ˳ȸ Ǐǉ ˢǁƑƴǁä çä̠ ˭ƺ ˣɀˤḥ˭ǁ ƕ˹ƴƽäĀ ˗ˬ˭ƴƗ Ǐ˭ǁäĀ ù˗ƴǆ Ƒ˶Ḩ çä̠ ƻ˞ǁä

 ä˕Ɠà äˤ˯˭˷ǐ Ǘ ˢǉ ƕǁƑƟ ɍà Ǐƺ .ǘƬà ìˤƜˤǄ ˤ˵Ƴ ˁʶƑ˵Ɨ Āä (Ʉɀï ˕ƾƺ Āä ƕƸˬƬ þä˕ƾƺ) ˛ƾǆ

Ǐƪ Ǘ Ûɍʕ ƴ˵ǁä ýƑɣ˷ǁä Ǐƺ ǏǂƬà Āä ̞˹Ɯ ƕƾ˹ƾ˰ǁä Ǐƺ ÞǏƪ ɍàÞ à ˛˱˳ǂǁ ˣɚ˶ȹǈǆä ˕ƾ˭ƴȹ þ 

æ˕ǐ˕Ɯ ƕƻ˹˟ˤǁ ƕǂ˹˭ƺ Āä ˕ǐ˕Ɯ ˤ˵Ƴ ðƑƨà 

ĶThe mutations which we know and which are considered responsible 

for the creation of the living world are, in general, either organic 



deprivations, deficiencies (loss of pigment, loss of an appendage), or 

the doubling of the pre- existing organs. In any case, they never 

produce anything really new or original in the organic scheme, 

nothing which one might consider the basis for a new organ or the 

priming for a new function.ķ 

Jean Rostand, The Orion Book of Evolution p. 79.  

 ˤǉ ýƑ˲ƾǆä Ƒ˞Ƣ ˒ˬ˲ȸ çƑ˷˹Ɯ ˁʶƑ˵Ɨ Ǎ˭ƟĀ ˕ǐ˕Ɯ ÞǏƪ ɂ˹˵Ɨ Ǘ çä̠ ƻ˞ǁƑƺ ˗˹˞Ƣ ˗Ǆä ä˖ǉĀ

 .îˤǉ˕ƗĀ Ǉˤ˳Ɨ ˤǉ ɄƓ ɔƓƑƨ ìˤƜĀ ǈǁ ˣɚȹ ˢǁ ÞǏ˳ǁ ƕƺƑƮâ ˙˹ǁ 

.ƑǊƙ˕˰˭ǁ ý˕Ƴ ˣǄ ˗ǊˠƗ çƑ˷˹Ɯ ˕Ɯˤǐ Ǘ ƕƻ˹˟Ā Āä ˤ˵ƴǁ ǈǂ˹˱Ɨ ˣɚ˶ȹ ÞǏƪ ˗ƸƬà ɄƓ 

 Ā ý˕ƴǁä ˣǄ çƑ˷˹Ɯ Ǐ˞ƴƗ Ǘ çä̠ ƻ˞ǁä ˓ƙ˕Ɵ ˤǁ ˣɚ˶Ǆöʕ ˷Ɨ è˕˰Ɨ  Ǘ ˣḥǁĀ ˗ƢǓ ˙˷Ɯ ˣǄ îˤ˞Ɨ

ɔƓƑƨ ìˤƜĀ ǈǁ ˙˹ǁ ÞǏƪ Āà ƕƻƬ ƕƺƑƮƌȸ. 

 îˤ˞˭ǁä ƕƺä̠ ƢĀ ÞƑƳìä ˜ƺî ƲǄ ɔƻ˭ǐ ˤǉĀ ˗ˬ˭˱˶ǁäĀ ɊƟǘ˶ǁä ƕƴ˹ˬ˞ǁä Ǐƺ Ǉä̠ ǆ ƑǄ ƲǄ ɔƻ˭ǐ ä˖ǉĀ

 ǏƳ˕ǐ ɍ˖ǁä îƑ˯Ɵä ˣǄ Ƒ˳ǆ ǏǁĀä ˕ƟäĀ ˣƏƑḨ þä ƕɀˤ˵Ƴ ƕȿ̠ ƪ ˓ǆˤḨ ƕƻǂ˭˱˶ǁä ðƑ˷ƜǗä Ǐǁä îˤ˞ƗĀ

 ýˤ˹ǁä .îˤ˞˭ǁä ɍ˕ɀˑǄ ǈȸ ˣǄˑǐ ƑǄ ä˖ǉ ˣḥǁĀ ä˕Ɯ Ɉ˹˲ˬǁä ˣƏƑḥǁä ä˖ǉ æ˕ǐ˕Ɯ çƑ˷˹Ɯ åƑ˲˭ǀä éƑ˭˰ȹ

 ƑǄƑ˶Ɨ îä̠ ˶˭ƨƑȸæìˤƜˤǄ ˣḥƗ ˢǁ ǈȸ  çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ Ǐƺ ìäì˘ɀĀ Ǉ̠ ˹Ʒ Āä çä̠ ƻ˞ǁƑȸ Þäˤƨ Ʉˬƽ ˣǄ

ä̠ ƻ˞ǁƑȸ .ƕƾȸƑ˲ǁä ðƑ˷ƜǗä ˣƳ ƕƻǂ˭˱Ǆ Ʉˬƽ ˣǄ ìˤƜĀ ƑǊǁ ˣɚȹ ˢǁ ƑǄƑ˶Ɨ æ˕ǐ˕Ɯ ðƑ˷Ɯä ƛ˭˷ɀĀç 



 Ǐǁä Ɉ˹˲ȸ ƕ˹ǂ˱ǁä ˕˹ƟĀ ǏǁĀä ˣƏƑḨ ˣǄ ƕ˞˹˲ˬǁä æƑ˹˰ǁä üˤƟ Ǉ˖ǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƲǄ ɄƢä˕˭ǁƑȸ

.þǗä Ƒǉä̠ ǆ Ǐ˭ǁä æ˕ƾƴ˶ǁä ÞƑ˹ƟǗä ˣǄ ƕƻǂ˭˱Ǆ üƑɚƪä 

 



 

 ˙˹ǁ ˕ǐ˕Ɯ ÞǏƪ ɂ˹˵Ɨ Ǘ ƑǊǆǓ ˗ƢǓ ˙˷Ɯ ˗˹ƸƗ Ǘ ˣḥǁĀ öʕ ˷Ɨ ˒ˬ˲Ɨ ˣɚ˶Ǆ Ǎ˴ƽä ˕˰ȸ çä̠ ƻ˞ǁƑƺ

ˣ˹Ɠ úĀ̠ƻǁä ̞Ɵà ʕǉ ä̟ǉĀ ìʕƜĀ ǈǁ  öʕ˷ ǁ˭ä xƓ˹ ú̠ƻǁä ǈ˹˶ ǆ˲ ƑǄ Āä x ɀ˳ʕǂƻȹä Ā̠ǀƑ˶ǁäĀ Ā̠ɚ˹˶ǁä

 Ǐǁʕ˞ǁä Ɉ˱ǁäĀ ǏƮ̠ƴǁä Ɉ˱ǁä xƓ˹ ú̠ƻǁä ʕǉ îʕ˞˭ǁäĀ 



 

 Ǉ̆ ƻ˷ǆ þä Ʋ˹˞˭˲ǆ ɄƓ Ǉ̠ ˬ˭˱ǆĀ Ƒ˹Ʈ˗Ƴ Ǉä̠ ǆ ɄƴƻǁƑȸ öʕ ˷˭ǁƑƺ öʕ ˷Ɨ è˕˰ȹ ˕ƽ çä̠ ƻ˞ǁƑȿĀä ǘƺ îˤ˞˭ǁä ƑǄ

.ǈ˹ǂƳ ƕǁìä ǗĀ Ǉ˖ƻ˷ǆ ǗĀ Ǉ̠ ˬ˭˱ǆ ǗĀ Ǉä̠ ǆ þä Ʋ˹˞˭˲ǆ  ʕ ƜĀ ƑǊǁ ˙˹ǁ çƑ˷˹Ɯ åƑ˲˭ǀǗ éƑ˭˰ȹ ˤǉĀ ì

 .Ɖ˞Ƣ ƕ˹Ʈ˗ƺ ɄƓ Ǐƾ˹ƾƟ ˢǂƳ ˙˹ǁ ä˖ǉĀ ɔƓƑƨ 

 Ɍ̠Ƣä çƑ˷˹Ɯ ƲǄ üʕ ǁ˞ä Ǐƺ sɚ˰ǁ˭ä xƜ˹ Āä Ǐ˰˷˭Ǆ ƞˬ˴ ɀĀ æ̠ƻ˞ȸ ̠˹Ƹ˭ǐ þʕǂǁä xƜ˹ ̞ƽ ɂƟä̆ƺ

 çƑ˷˹Ɯ þǗ êƑ˷Ɯ ǈ˹ǁä ùƑ˵ȹ ˣǁ ǈ˷ḥǁĀ öʕ ˷Ɨ ǈ˹˞ƴƗ çƑ˷˹Ɯ ˕ƾƻȹ ü˘ƴǁƑȸ Āä üˤ˞ǁä ˗˹Ƹ˭˹ƺ ɂǂ˭ǐ

Ǘ êƑ˷˯ǁä ˣɀˤḥƗ .çä̠ ƻ˞ǁƑȸ ý˕Ƴ ˣǄ ùƑ˵Ɨ 



 ɔƓƑƨ ìʕƜĀ ǈǁ ̇ ǁ˹ x˹Ɯ xɀʕḥƗ ƕǁƑ˰˭ƨäĀ ɍʕ ƴ˵ǁä îʕ˞˭ǁä Ǐƺ ƑƾȸƑƨ ˓Ɵ̠ƪ Ƒ˶Ḩ Ƒ˵ȹä ɄƓ

ɔƓƑƨ ìˤƜĀ ǈǁ ˙˹ǁ ˕ǐ˕Ɯ ˣ˹Ɯ ƕƺƑƮä ƕǁƑ˰˭ƨä Ƒ˵ȹäĀ ˢ˹˶˴˭Ɠ 

 öʕ ƮˤǄ Ǐƺ ˓Ɵ˗ƪ Ƒ˶ḥƺ 

ƪ̠Ƒƴǁä Þ̆˯ǁä ɍʕ ƴ˵ǁä îʕ˞˭ǁä ƕƴ˹ˬ˞ǁä Ǐƺ ǈȹä þä ɍì ˣɀˤḥƗ ƕ˹ǁƑ˶˭ƟäĀ  

 ˕ǐ˕ƪ îƑ˴˭ƢƑȸ Ƒ˷ǉ ˣḥǁĀ 

 ùƑƴƮà ˤǉ ˣ˹ƗĀ˗Ɠ ƛ˭˷˹ǁ ˣ˹˯ǁä þä ˢƷîĀ ƕƴ˹ˬ˞ǁä Ǐƺ ƞ˹˰Ƭ ˕ƟäĀ ˣ˹Ɯ ˣɀˤḥƗ ƕ˹ǁƑ˶˭Ɵä ˣƳ ˢǂḥƗä

500  ˣ˹Ɯ ˖˱ƗƉƨ Ɉƾƺ ˣḥǁĀ ìˤḨ500  ɍä Ɉƾƺ Ǉ˕ƳƑƽÞǏƪ .Ǐ˰˹ƮˤƗ üƑˮ˶Ḩ ä˕Ɯ ˗˹ƸƬ  

ƨ ˣ˹ǆäˤƜ ˣ˹˷ǐìä ƕƴȿîà Ǐǉ ˕Ƴäˤƾǁä˹ ˣ˹ǄƑ˹ƙ ˣɀïˤ˭A,G,C,T 

ùĀ̠Ɵ ƕƙǘƙ þĀìʕḨ ɄḨ ̞Ƴäʕƽ äʕǆʕɚȹ sǉ xḥǁĀ Ɉƾƺ çäîƑ˹˭Ƣä ƕƴȿîà ÞǗˑǉ  çƑ˷˹˯ǁä Ǐƺ à̠ ƾȹ

 x˹ƗĀ̠Ɠ þʕḥ˭ǐ Ǘ Āä ̞ƨƑƺ xƗ˹Ā̠Ɠ Ʉƴ˯ȹ Ɖ˞Ƣ ù̠Ɵ ɍà åʕǂ˞Ǆ Ǐ˷˹Ǆä ̃ Ɵ˶ ɍà ƕƺ̠ƴ˶ǁ ƕɀ̠˹ƴˬ˭ǁä

ˣƏƑḥǁä çˤ˶ɀĀƕƻǂ˭˱˶ǁä çƑˬ˹Ɨ˗˭ǁä Ǉ˖ǉ ˣǄ ì˕˰Ǆ ˒˹Ɨ˗˭Ɠ æ˕ƟäĀ æ˕ƳƑƽ ˣɀˤḥ˭ǁ .  ˕ƟäĀ üƑ˶˭Ɵä ǏǊƺ

 ˣǄ ƞ˹˰Ƭ64 Ɖ˞Ƣ üƑ˶˭Ɵä 

 ˣɀˤḥ˭ǁ500  Ǉ˕ƳƑƽ ƞ˹˰Ƭ ˒˹Ɨ˗˭Ɠ ɍĀƑ˲Ɨ Ɖ˞Ƣ çƑ˹ǁƑ˶˭Ɵä xǄ ƕ˰˹˰Ƭ æ̞ƟäĀ ƕ˹ǁƑ˶˭Ɵä ʕǉ2.6 

 Ǐƺ  þʕḥǁä çäîí ̞Ƴ) ƕƴ˹ˬ ǁ˞ä Ǐƺ è̞ ȹ˰ Ǘ ǈǆǓ Ʉ˹˰ ˭˲Ǆ ÞƑ˴ƟǕä sǂƳ ˒ Ɵ˲ ä̟ǉĀ

 .äíâ ƕƴ˹ˬ ǁ˞ä Ǐƺ þʕḥ˭ǐ Ǘ ɔ˹ƽì ˒ Ɨ˹˭̠Ɠ ƞ˹˰ Ƭ Ɉ˹˲ ȸ ̞ƟäĀ xƜ˹ þä ˓ ƙˬä sǂƴǁä ǁä ƕǂƽƑƳ ˗˹Ƹ

ƕƺìƑǉ ˗˹ƸǁäĀ . 

http://drghaly.com/articles/display/12420


 ˖˷Ǆ äʕ ˶Ƴ̆ ǐ ƑǄ ˒˲Ɵ óîǗä4.6  ƕ˷ƨ þʕ ǂ˹Ɠ 

 ɍĀƑ˲Ɨ Ǐǆäʕˮǁä ì̞ƴȸ ǏǉĀ 

141,912,000,000,000,000  ɍĀƑ˲ȹ ɍä ƕ˹ǆƑƙ142   Ƒˬɀ̠ƾƗ ƕ˹ǆƑƙ þʕ ǂ˹˷˭˹ɀʕḨ 

ˤǉĀ þƑǄ˘ǁä êƑ˭˶ǁä óîǔǁ Ǐḥǁ s˭ ǐ ˒ɀ˗˯Ɨ ƕƴ˹ˬ˞ǁƑȸ ˣɀˤḥƗ Ʉǀ Ǉ˖ǉ çǗĀƑ˰˶ǁä xǄ ˕Ƴäˤƽ ƕ˹˷˹Ɯ 

Ɖ˞˱ǁä ƛ˭˷˹ǁ ˢǊ˷Ǆ ˕ƟäĀ Ɉƾƺ xǄ ˒˹Ɨ˗˭ǁä ƞ˹˰˴ǁä ˣ˹˯ǂǁ Ǉ̠ Ǆ Ǉ˕ƟäĀ Ɉƾƺ Ǐ˷ƴ˶ȸ Ǎǆà ˕ɀîä ì˕Ƴ 

çƑ˷˹˯ǁä Ǐ˭ǁä Ƒǉ˕Ɵˤǁ Ǐƺ ƕƴ˹ˬ˞ǁä ƛ˭˷Ɨ Ǐƺ ƕ˹ǆƑˮǁä xǄ çƑˬ˹Ḩ˗Ɨ ƕƻǂ˭˱Ǆ  ɍĀƑ˲ȹ  =ì˕Ƴ çǗƑ˶˭Ɵä 

çƑ˷˹˯ǁä ǍǂƳ ì˕Ƴ Ǐǆäʕ ˮǁä  þʕɚȹ åˤǂ˞Ǆ ƕƴ˹ˬ˞ǁä ƛ˭˷Ɨ çƑ˷˹Ɯ Ǐƺ ƕ˹ǆƑˮǁä Ƒǉì˕Ƴ 

55 Ǐƺ  ˣ˹Ɯ Ǐƺ ƕ˹ǆƑˮǁä xǄ çƑ˷˹Ɯ Ɖ˞Ƣ  

.ƕǁƑ˰˭ƨǗä ˗ˮǀà ˕Ḩˑǐ ä˖ǉ 

 Ǐǉ ƑǄæʕ ƾǁä ƕ˹ƴ˹ˬ˞ǁä  ƕ˹Əäˤ˳ƴǁä çä̠ ƻ˞ǁä Ǐƺǈ˶ɚƟ þĀ̞ȿĀ ɄƾƳ þĀ̞ȿĀ Ǉ̠ˬƢ þĀ̞ȿĀ s˹ˠ˷Ɨ þĀ̞Ɠ 

ù̞ǉ þĀ̞ȿĀ  çƑˬ˹Ḩ˗˭ǁä ˣǄ ˢ˱˵ǁä ˢḥǁä ä˖ǉ éƑ˭ǆä Ǐƺ ç˗˶˭ƨäĀ ˓˯˭ǆä Ǐ˭ǁäƕƻǂ˭˱˶ǁä  Ǔä ˣǄ ìäˤǀ

 ɍĀƑ˲ȹ ɍ̟ǁä55  Ǐƺ   Ǐƺƕ˹ǆƑˮǁä æ˕Ɵäʕ ǁä  óîǗä ˓ǆˤḥƗ ƑǄ üĀä ˣǄ ˕Ɵäˤǁä þƑɚ˶ǁä Ǐƺ

 óĀ˗ƻ˶ǁäĀǍ˭Ɵ  þǗäæ̠ ˶˭˲Ǆ  Ɖ˞Ƣ ˢǊǂḨ ǈȸ Ɉƾƺ ˕ƟäĀ ˣ˹Ɯ ƛ˭˷Ɨ Ǐḥǁ500  ˒˹Ɨ˗Ɨ Ǐƺ Ǉ˕ƳƑƽ

ƞ˹˰ƬÝ 



ä˖ǊǁĀ ˢǁƑƳ çƑ˹ƮƑɀî ƛǄä̠ ȿĀ ˗Ɨˤ˹ˬ˶ǀ ǈ˶ƨäĀ Ɯ˗ˬǆ˘˭ƪ˗ ˒˲Ɵ ˗Ɨˤ˹ˬ˶ḥǁƑȸ ÞƑ˷Ɠ ǏǂƳ ùĀ˗˟ 

ƕƻǂ˭˱Ǆ þä ƕƬ˗ƺ  ˗˹˹ƸƗɍì þä ǈȹä Ɉ˹˲ȸ  ä˕Ɯƕƾɀ˗˞ȸ ƕɀˤƻƳ ʕǉ 1:  ǏǉĀ ÞƑ˷Ɠ ǍǂƳ 

çƑ˹ƮƑɀ˗ǁä Ǐǉ ƕǄĀ˕ƴǄ no chance   ǇáƑƾȸ ƕ˹ǁƑ˶˭Ɵä ƑǊ˷Ǆ ɄƽäĀ 

ĶFurther, there is no chance (less than 1/) to see this 

mechanism (this single changed characteristic in the DNA) appear 

spontaneously and, if it did, even less [chance] for it to remain!  

M.P. Schutzenberger, Mathematical Challenges to the Neo- Darwinian 

Interpretation of Evolution  pp. 73- 75 (an address given at the Wistar 

Institute of Anatomy and Biology Symposium). 

äíâ  ƕ˹ǁƑ˶˭Ɵä ý˕Ƴ ˓ˬƙä ˢǂƴǁäɔƓƑƨ ìˤƜĀ ǈǁ ˙˹ǁ ˕ǐ˕Ɯ ˣ˹Ɯ îˤǊ˟ ɔǁƑƢ ǈǁä þĀ̞Ɠ . 

ƕ˟ˤ˰ǂǄ ƕǄƑǉ ä˕Ɯ: Ʉǀ ƑǄ ǈ˭ǂƽ ˣƳ Ǉ˖ǉ ƕˬ˲˷ǁä ˓˲˹ǁ Ɉƾƺ ˣɀˤḥ˭ǁ ˣ˹Ɯ Ɉƾƺ ƕȹä˕ˬǁ æƑ˹˰ǁä ɄƓ 

Ƒ˵ȹä îˤ˞˭ǂǁ éƑ˭ǆǕ ˣ˹Ɯ xǄ ý˕ƴǁä ɍä ˙˹ǁ ǈǁ ìˤƜĀ ɔƓƑƨ ùƑ˵ȹ ǍǂƳ  Ɍʕ˭˰˶ǁä Ǐ˷˹˯ǁä. ɍä 

˙˹ǁ ˣ˹Ɯ ɂǂ˭ǐ Āä Ʉƾ˷ǐ xǄ þƑɚǄ ˗Ƣä Āä ˗˹Ƹ˭ǐ ɄƓ ƕ˹ǁƑ˶˭Ɵä þä  þʕḥ˭ǐ ˣ˹Ɯ ˕ǐ˕Ɯ xǄ ý˕ƴǁä 

 þĀ̞Ɠ ìˤƜĀ ɔƓƑƨ îˤ˞˭ǂǁ ʕǉ Ƒ˵ȹä Ɍ˕ƴ˭ǐ ƕˬ˲ǆ ƕǁƑ˰˭ƨǗä ˗˹ˮɚȸ. 

ˤǉĀ Ƒ˵ȹä ƞƮĀ þä ˙ƻǆ ðƑ˹ƾ˶ǁä ɔˬ˞˷ǐ ǍǂƳ çä̠ ƻ˞ǁä ƕ˹˷˹˯ǁä éƑ˭ǆǕ æ̠ ƻ˝ æ˕˹ƻǄ ˣ˹˯ǁ ˕ǐ˕Ɯ 

˙˹ǁ ǈǁ ìˤƜĀ ɔƓƑƨ Ǐǉ ˙ƻǆ ƕ˹ǁƑ˶˭ƟǗä Ǐ˭ǁä Ʉƽä xǄ 1:   



There is a one in 1/  chance that just one mutation could be 

beneficial and improve DNA. Now 1/  is one with a thousand 

zeros after it! 

M.P. Schutzenberger, Mathematical Challenges to the Neo- Darwinian 

Interpretation of Evolution  pp. 73 - 75 (an address given at the Wistar 

Institute of Anatomy and Biology Symposium). 

 ˣƳ ˗ˠ˷ǁä ˜ƸȿĀ (Ʉǐ˕ˬƗ Āä ù˖Ɵ ˙˹ǁĀ) ˕Əäï ù˗Ɵ ɂ˹Ʈä ơ˲˷ǁä Ɖ˞˱ȸ þä Ƒ˷Ʈ˗˭ƺä ˤǁ Ǎ˭˰ƺ

 ǏǁƑƗ Ʉ˹Ɯ Ǐƺ ƕ˹ǁƑƗ ó˗˭ƻ˷ƨ Ǘ˕Ɯ ˣḥǁĀ ƕ˭˹˶ǄĀ æîƑƮ çä̠ ƻ˞ǁä þä Ƒ˵ȹàĀ ƕ˹Əäˤ˳ƴǁä Ƒ˵ȹàĀ æî˕˷ǁä

 ä˖ɚǉĀ ǏǁƑƗ ù˗Ɵ ǏǁƑƗ Ʉ˹ƜĀ ˗Ƣä ù˗Ɵ Ǉ˕ƴȸ ˓ƺƑƮä1000  ä̟ǉ þʕɚ˹ǁ ù̠Ɵ ɂǁà äʕƺƑƮä Ʉ˹Ɯ

˕ǐ˕Ɯ ˕ƟäĀ ˣ˹Ɯ  ä˖ǉ ˔˰ȹ þä ǈ˭˹ǁƑ˶˭Ɵä ˕˹ƻǄ ˗ˬƴǄˤǉ  ƕˬ˲ǆ ˣǄ ˗˹ˮɚȸ Ʉƽä 1: ɍà 

 ̠˹ƸƬ Þ̆Ɯ èĀ̞Ɵ çƑ˹ǁƑ˶˭Ɵä ǏƻḥƗ þʕḥǁä Ǐƺ çäîí ̞Ɯʕǐ Ǘ ɄƓ ä̞Ɯ ̠˹ ɚˮȸ ƕǁƑ˰˭ƨǗä ̞Ɵ Ɍ̞ƴ˭ǐ

 .ǈ˷Ǆ ä˕Ɯ 

 ˗ˮǀǗä Ǐǁä Ɉ˹˲ˬǁä ˣǄ ˕˹ƾƴ˭ǁä ǍǂƳ ˕˶˭ƴƗ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ þä þƑɚǄ ˗˭˲ǁ ǈƟ̠ ƪĀ ǈȸ ù˗˭Ƴä Ƒ˵ȹäĀ

˕˹ƾƴƗ ƕ˞ˬ˱ǁ Ǐǉ ɄƓ úǘ˝Ǘä ǍǂƳ Ǝ˹ƪ ɂ˹˵Ɨ Ǘ çä̠ ƻ˞ǁƑƺ çä̠ ƻ˞ǁƑȸ è˕˰ȹ Ǘ ä˖ǉ ˣḥǁĀ äîˤ˞ƗĀ ä

 ˡǁí þä Ʋƽˤ˭ɀĀ ƕɀˤƻƳ ƕƾɀ˗˞ȸ æîƑ˹ƨ ǍǂƳ îƑ˷ǁä ɔǂ˞ɀĀ ñƑƪî ˡ˲˶ȹ ˣ˶ȸ ƑǊǊˬƪ ɄƓ ý˕ǊƗĀ

 Ʉ˵ƺà æîƑ˹ƨ ƑǊǂƴ˯˹ƨ 

˕ɀ˗ǐ ˣ˶ǁ ǈǄǘḨ ˛ǆĀ Ʉ˹˴ƻ˭ǁƑȸ ä˖ǉ ǈƟ˗ƪ ˤǉĀ 



ĶOne should remember that an increase in complexity is what 

evolution is all about. It is not conceived as causing a change which 

continues to maintain the same level of complexity, nor does it mean 

a change which might bring about a decrease in complexity. Only an 

increase in complexity qualifies. But, in reality, mutati ons, by their 

very nature, tear down, disorganize, crumble, confuse, and destroy. 

Radiations from natural sources enter the body in a hit- or- miss 

fashion. That is, they are completely random in the dispersed fashion 

with which they strike. Chemical mutagens also behave in an 

indiscriminate manner in causing chemical change. It is hard to see 

how either can cause improvements. With either radiations or 

mutagens, it would be something like taking a rifle and shooting 

haphazardly into an automobile and expecting thereby to create a 

better performing vehicle, and one that shows an advance in the 

state- of- the- art for cars. ĶThe question is, then, can random sources 

of energy as represented by radiations or mutagenic chemicals, upon 

reacting with the genes, cause body changes which would result in a 

new species?ķ 



 Lester McCann, Blowing the Whistle on Darwinism p. 51. 

 þʕ˲˶ƨ éîʕƜ ÞƑ˹ƟǗä sǁƑƳ ǈȸ ù̠ Ƴ˭ä ƑǄ ä̟ǉ Ƒ˵ȹäĀ 

ǄʕǂƴǄ åƑ˲˭ǀä ǍǂƳ æ̠ƾǁä ƑǊǁ þʕḥƗ þä ̞ƓǗ ƕ˹˰ǁä ÞƑ˹ƪǓä Ǎǁä è̞ ȹ˰ îʕ˞˭ǁä ʕǁ ˣḥǁĀ æ˕ǐ˕Ɯ çƑ

 çƑǄˤǂƴ˶ǁä Ǉ˖ǉ ý˕ƾƗ þä ä˕Ɠà Ʋ˹˞˭˲Ɨ Ǘ çä̠ ƻ˞ǁä ƕ˯˹˭ǆ ƕ˹Əäˤ˳ƴǁäĀ ƕ˞ˬ˱ǂǁä 

ĶIf evolution is to occur. living things must be capable of acquiring 

new information, But the haphazard, random results of mutations 

could never provide this new, structured information.ķ 

 George Gaylord Simpson, ĶThe Non-prevalence of Humanoids,ķ in 

Science, 143, p. 772.  

 þʕǆƑḨ ̊Ɨä ǈǁƑƽ ƑǄ ä̟ǉ Ƒ˵ȹäĀ 

 Ǘ .æìˤƜˤ˶ǁä çƑƻ˴ǁä Ǐƺ ˗˹Ƹ˭ǁä üˤƟ îĀ˕Ɨ ƕ˹ǁ˕˷˶ǁä çä̠ ƻ˞ǁä þä ƕǂɀˤ˝ ˣ˹˷˲ǁ æ̠ ǉƑˠǁä ƕƾ˹ƾ˰ǁä

 ˤ˵Ƴ ç˗Ǌ˟à Āä ˓˯˭ǆä ƕȿ˗˯Ɨ ˕Ɯˤǐ æ˕ǐ˕Ɯ ƕ˹ƬƑƢ îˤǊ˟ þä Ā˕ˬǐ þǗä Ǎ˭Ɵ ˣḥǁĀ .˕ǐ˕Ɯ Ǐƻ˹˟Ā

 .îʕ˞˭ǁä ðƑ˹ƾǄ Ǐƺ æ̠ˬ˹Ḩ çäʕ˞Ƣ ìĀ̞Ɵ þʕḥƗ Ǐ˭ǁä çƑ˷ƏƑḨ Ǐƺ 

ĶA fact that has been obvious for many years is that Mendelian 

mutations deal only with changes in existing characters . . No 

experiment has produced progeny that show entirely new functioning 



organs. And yet it is the appearance of new characters in organisms 

which mark the boundaries of the major steps in the evolutionary 

scale.ķ 

H.G. Cannon, The Evolution of Living Things p. 87.  

 ä˖ǉ ˣḥǁĀ ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ ƕƾ˹ƽì æ˕ǐ˕Ɯ çƑ˷˹Ɯ ˒˲˭ḥƗ çƑ˷ƏƑḥǁä þä ý˘ǂ˭˲ȹ îˤ˞˭ǁä ˓ǂƽ Ƒ˶ḥƺ

 è˕˰ȹ Ǘ ˕ƟäĀ üƑˮǄ Ǐ˞ƴȹ þä ˕Ɵà Ʋ˹˞˭˲ȹ ǗĀ ˕Ɵà ƑǊƻǁƑ˱ȹ þä Ʋ˹˞˭˲ȹ Ǘ Ǐ˭ǁä æ˕ƳƑƾǁä Ǉ˖Ǌƺ

 æî˕ǆ ˣƳ Ƒ˷ǁïƑ˷Ɨ ˤǁ Ǎ˭Ɵ Ƒǉ˕Ɵˤǁ ǏǊƺ .îˤ˞Ɨ ƛ˭˷Ɨ çä̠ ƻ˞ǁä þä ÞƑƳìä ƑǄƑ˶Ɨ ý˕ǊƗ Ǐǉ ƑǊǁ Ǐ˲ɚƳ

ä ƕǊƜˤǄ ƑǊǂḨ ƑǊǆä Ƒ˷Ʈ˗˭ƺäĀ çä̠ ƻ˞ǁä ƕ˹Əäˤ˳Ƴ ˣƳ Ƒ˷ǁïƑ˷Ɨ ˤǁ Ǎ˭ƟĀ æ̠ ˹ˮḨ ƑǊǆä Ƒ˷Ʈ˗˭ƺäĀ çä̠ ƻ˞ǁ

 Ā æ̠ ˵Ǆ Ǐǉ çä̠ ƻ˞ǁä þä ˣƳ Ƒ˷ǁïƑ˷Ɨ ˤǁ Ǎ˭ƟĀ ƕ˹Ḩï ƕ˶ˠ˷Ǆ ɄˠƗ æ˕˹ƻǄ çä̠ ˹ƸƗ ƑǊǂḨ ƑǊǆä Ƒ˷Ʈ˗˭ƺä

 îˤ˞˭ǁä ÞƑƳìä Ƒ˞Ƣ ˕ḨˑƗ ɔƓƑƨ ìˤƜĀ ƑǊǁ ˣɚȹ ˢǁ çƑ˷˹Ɯ åƑ˲˭ǀä ˓˲˹ǁ çä̠ ƻ˞ǁä þä æ˕ƳƑƽ

 ̠ ƻ˞ǁƑȸ .çä 

 ƕƾɀ˗˞ȸ ˗ˮǀàĀ ˗ˮǀà ˕ǀƉ˭˷ƨ æ̠ ˵Ǆ ƑǊǆàĀ ƕ˹Əäʕ ˳ƴǁäĀ æî˕˷ǁä çä̠ ƻ˞ǁä ˣƳ ä˖Ǌǁ Ƒ˷ƻƮä ˤǁ Ʋˬ˞ǁƑȿĀ

.îˤ˞˭ǁä ˕Ʈ çä̠ ƻ˞ǁä þä ƕƴ˝Ƒƽ 

 

****** 

 



5  Ƒ˹ƳƑ˶Ɯ Ʉ˶ƴƗ çƑ˷˹˯ǁäALL AFFECTED 

 ˢƷî) ˕ƟäĀ ˣ˹Ɯ ƕƺƑƮƌƺ ˕ƟäĀ ˣ˹˯ȸ ˓˲˹ǁ æìƑƳ ƕƻ˴ǁä þä Ǎ˷ƴ˶ȸ üǘƾ˭ƨƑȸ Ɍìä̠ ƺ Ʉ˶ƴƗ Ǘ çƑ˷˹˯ǁä

 Ǘ æ˕Ɵäˤǁä ƕƻ˹˟ˤǁƑƺ æ̠ ˹ˮḨ ÞƑ˹ƪà Ǐƺ Ƒ˹ƳƑ˶Ɯ Ʉ˶ƴƗ Ǐǉ çƑ˷˹˯ǁä ɄƓ ƕƻƬ ɂ˹˵ȹ Ǘ (ä˖ǉ ƕǁƑ˰˭ƨä

 æ˕Ƴ Ǐƺ û˗˭˳ȹ ˕Ɵäˤǁä ˣ˹˯ǁäĀ çƑ˷˹Ɯ æ˕Ƴ ƑǊƓ ýˤƾȹ æ˕Ɵäˤǁä ƕƻ˹˟ˤǁä ɄƓ ˕ƟäĀ ˣ˹Ɯ ƑǊƓ ýˤƾȹ

 Ǐƺ ÞǏƪ Ǐƺ æ̞˹ƻǄ þʕḥ˭ƨ ƑǊǆä Ǘ̞Ɯ Ƒ˷Ʈ̠ ƺ˭ä ʕǁ Ǎ˭ƟĀ xƜ˹ Ǐƺ æ̠ƻ̋ ˓ƙ̞Ɵ ʕǂƺ .Ƒ˵ȹà ɂƏƑ˟Ā

ǁä Ǉ˖ǉæ̠ˮ˹Ḩ ɍ̠Ƣä ɂƏƑ˟ʕǁ ǈ˭˹ Ǆ˶ ɄƓ æ̠˵ Ǆ þʕḥ˭ƨ ǏǊƺ ƕƻ˹˟ˤ 

 îˤ˞˭ǁä ÞƑ˶ǂƳ ˣǄ ùä̠ ˭Ƴä ɄƓ ǏǄǘḨ ˙˹ǁ ä˖ǉ 

 ˗˹Ǆ ˓˲˹ǆîä üˤƾ˹ƺ 

 ɍ˖ǁä ɄƳƑƻ˭ǁä ˤǉ .æ̠ ˹ˮḨ ˛ƏƑ˴Ƣ Ǐƺ ˗ƙˑǐ ˣ˹Ɯ ɄḨĀ æ̠ ˹ˮḨ çƑ˷˹˯ȸ ˗ƙƉ˭Ɨ ˣƏƑḥǁä Ǐƺ ƕ˹ƬƑƢ Ʉǀ

ɄɚḨ Ǐ˷˹˯ǁä Ɉ˶˷ǁä ˣǄ Ɉȸä̠ ˭˶ǁä Ǐƻ˹˟ˤǁä ƛǄ˕ǁä Ʉˮ˶ȹ 

Every character of an organism is affected by all genes, and every 

gene affects all other characters. It is this interaction that accounts 

for the closely knit functional integration  of the genotype as a whole.ķ 

 Ernst Mayr, Populations, Species, and Evolution, p. 164 [emphasis 

his].-  



 ƲǄĀ åƑ˴ƳǗä ƲǄ Ʉ˶ƴƗ ɄƓ ƕ˹ǁǘƾ˭ƨƑȸ Ʉ˶ƴƗ Ǘ ƕ˹ǂḥǁä ˣḥǁĀ ƕ˹ǂḥǁ ƕƻƬ Ǐƺ ˣ˹˯ǁ æ̠ ƻ˝ ǏƴǄ Ʉ˹˱˭ƺ

 Ɉ˹˲ȸ ˗˹˹Ƹ˭ƺ ǈƗƑɚˬƪĀ ˢ˲˯ǁä ÞƑ˵Ƴä ˣǄ Ƒǉ̠ ˹ƷĀ ì˕Ƹǁä ƲǄĀ Ǐǁˤˬǁä ïƑǊ˯ǁä ƲǄĀ ƕɀˤǄ˕ǁä æîĀ˕ǁä

 ˙˷Ɯ Ǐǁä îˤ˞ȹ ˙˹ǁĀ ˗Ǆ˕ǐ Āä óä̠ Ǆä ˒ˬ˲ȹ ɄƓ ˗˹ˮḥǁä Ʉ˶Ƴ ˕˲ƻȹ æ̠ ƻ˞ȸ ƑǊ˹ƺ.˗Ƣä 

 ʕǊƺ ƕƻǂ˭˱Ǆ Ɍ̠Ƣà ɂƏƑ˟Ā Ǐƺ ûîƑ˳ȹ æìƑƳ ɄƓ ƕ˹ǂḥǁä ƕƻ˹˟Ā Ǐƺ Ɉƾƺ ûîƑ˳ȹ Ǘ x˹˯ǁä ä̟ǉ Ʉ˹˱Ɨ ɄƓ

 Ǐƺ ˗Ƣä îĀìĀ ƕǄƑ˵ǁä ƕ˯˲ǆǗä Ǐƺ ɂǂ˭˱Ǆ îĀì ǈǁĀ ƕ˹ǂḥǁä Ǐƺ ǇƑ˹˶ǁä æ̠ ˭ǂƺ Ǐƺ îĀì ǈǁ ˤǁ

ˤǊƺ ǇƑ˹˶ǁä æ̠ ˭ǂƻǁ ˗˵Ǆ ˣɚȹ ˢǁ ˤǁ Ǎ˭ƟĀ ǏƏäˤ˳Ƴ ˣɚȹ ˢǁ ǈǆä Ƒ˷Ʈ˗˭ƺä ˤǁ Ǎ˭Ɵ ˗˹˹Ƹ˭ˬƺ åƑ˴ƳǗä 

.ƑǊ˹ƺ ûîƑ˳ȹ Ǐ˭ǁä Ɍ̠ƢǓä ƕ˯ ǆ˲ǔǁ ̠˵ Ǆ þʕɚ˹ƨ 

 Ƒ˵ȹà çƑˬ˹Ɨ˗˭Ɠ ƕˬƗ˗Ǆ Ǐǉ ɄƓ ˕ƟäĀ þƑɚǄ Ǐƺ ˗ƴ˳ǁä ˣɀˤḥƗ çƑ˷˹Ɯ þä ƕƾɀ˗˞ȸ ƕˬƗ˗Ǆ ˓˲˹ǁ çƑ˷˹˯ǁä

 Ƒ˵ȹäĀ Ɍ̠Ƣä çƑ˷˹Ɯ ƲǄ ûä̠˭ƪǗƑȸ ƕƻ˹˟Ā xǄ ̠ˮǀƉȸ ýʕƾƗ Ǐ˭ǁä çƑ˷˯˹ ǁä xǄ ̠˹ ḥˮǁä ûƑ˷ǉ þǗ ƕƻǂ˭˱Ǆ

˹ƗĀ˗Ɠ ƛ˭˷Ɨ Ǘ ɍà æ̠ ˬƴǄ ˓˲˹ǁ çƑ˷˹Ɯ ûƑ˷ǉˣ˹Ɯ ˙Ḩˤǉ ɄˮǄ ƕ˹˶˹ˠ˷Ɨ ƑǊ˷ḥǁĀ ˣ 

 Ǐḥǁ ƑƴǄ ƑǊǂḨ éƑ˭˰ƗĀ ǈȹä þä ɍ˕ǁä ǍǂƳ ƕƻǂ˭˱Ǆ ɔ˝Ƒ˷Ǆ Ǐƺ Ǐǉ Ǐ˭ǁä çƑ˷˹˯ǁä ˣƳ Ƒ˷˶ǂḥƗ ˤǁ ɄƓ

ƕƻǂ˭˱˶ǁä ˣǀƑǄǓä Ǐƺ ƑǊ˵ƴˬǁ ƕǂ˶ɚ˶ǁä çƑǄˤǂƴ˶ǁä ƲƽˤǄ ù˗ƴƗ þä Ǐǉ ˢǊǄ ƕ˷˹ƴǄ ƕƻƬ ƛ˭˷Ɨ 

 ƕƻ˹˟Ā ˣǄ ˗ˮǀà ˢˠ˷Ɨ Ǐ˭ǁä çƑ˷˹˯ǁä Ƒ˵ȹàĀ ƕƻǂ˭˱˶ǁä ˣǀƑǄǓä Ǎǁä æÞä̠ ƾǁä ǈƜˤƗ ˕ƽ Ƒ˵ȹà Ǐǉ

 .ƕƻ˹˟ˤǁä ˙ƻǆ Ǐƺ û˗˭˳Ɨ Ǐ˭ǁä çƑ˷˹˯ǂǁ Ʉƴ˯ȹ ä˖ǉ ɄḨÞƑƳìä  äĀîˤ˞Ɨ ˢǊǆä çä̠ ƻ˞ǁƑȸ .üˤˬƾǄ ˗˹Ʒ

 ùä̠ ˭Ƴä ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉˣǄ ˗˹ˮḨ  ǏƜˤǁˤ˹ˬǁä ÞƑ˶ǂƳɄˮǄ îˤǂ˹Ɨ ǏƜ üˤƾ˹ƺ  

Ɉ˹˲ˬǁä Ǎ˭Ɵ ˣḥǁĀ òäˤ˱ǁä ˢˠƴ˶ǁ Ǐ˯ɀî˕˭ǁä îˤǊ˟ ˣǄ ˢƷ̠ ǁä ǍǂƳ  ǍǂƳ :çƑ˷˹Ɯ æ˕ƴȸ ˢˠ˷ǐ ƑǊ˷Ǆ

 ÛǏƗǗä ʕǉ ÞäʕƨǗäĀ ....ƕǊǀƑƻǁä ƕȸƑȸí Ǐƺ xƴ˹ǁä þʕǁ ǍǂƳ äĀ̠ƙˑǐ x˹Ɯ ̠˳ Ƴ ƕƴȿîä üƑˮ˶ǁä Ʉ˹ˬƨ



 ɍ˕ɀˑ˶ǁ ˕˹ǀƉƗ Ʉɚȸ ÞǏƨ ˗ˬƢ þƑḨ ƑƬˤ˴Ƣ ùƑ˳˭ǀǗä Ǉ˖ǉ .çƑƻƬ æ˕Ƴ ǍǂƳ ˗ƙˑǐ ˕ƽ ˕ƟäĀ ˣ˹Ɯ

 Ǐƺ .åƑ˱˭ǆǗä1966  .Ʋ˹˶ ǂ˯ǁ æƉƜƑƻǄ ˓ ƙˬä þ̞ǁ˷ ƕƴǄƑƜ xǄ ̇ɀîƑǉ ɍ̠˷ǉ Ǐǁä Ʉ˴ȹ ƑǄ ǈǆà

30%  çä̠ ˹ˬƴ˭ǁä æì˕ƴ˭Ǆ ˤǉ çƑƻ˴ǁä ɄḨ ˣǄ) ˣǄ ü˕Ɠ ƕƻǂ˭˱Ǆ ɄǄäˤƴȸ ƑǊ˹ƺ ˢɚ˰˭ǁä ˢ˭ǐ ƕƻƬ ɄḨ ɍä

 ìîƑ˳˭ɀî èƑ˰ȸƉȸ Ƒǉ˕˹ǀƉƗ ˢƗ æ̠ ˹ƸƬ æ̠ ˭ƻȸ Ƒǉ˕ƴȸ ǈƙƑ˰ȸà ˣḥǁĀ ú˕˴Ǆ ˗˹Ʒ ǈǆä äĀ˕ˬǐ ˕ƽ (æ˕ƟäĀ

ˣɀ˗Ƣä Ƒ˵ȹäĀ ˣ˭ǆˤ˹ǁ 

ĶHowever it gradually emerged that most characters, even simple 

ones, are regulated by many genes: for instance, fourteen genes 

affect eye color in Drosophila. (Not only that. The mutation, which 

suppresses ĳpurple eyeĴ, enhances ĳhairy wing,Ĵ for instance. The 

mechanism is not understood.) Worse still, a single gene may 

influence several different characters. This was particularly bad news 

for the selectionists, of course. . In 1966 Henry  Harris of London 

University demonstrated, to everyoneĴs surprise, that as much as 30 

per cent of all characters are polymorphic [that is, each character 

controlled several different factors instead of merely one]. It seemed 

unbelievable, but his work was soon confirmed by Richard 

Lewontin and others.ķ 

G.R. Taylor, Great Evolution Mystery pp. 165- 166. 



 çƑƺǘ˭Ƣä Ǐ˞ƴȹ çƑ˷˹˯ǁä çƑƳˤ˶˯Ǆ Āä ˣ˹˯ǁä ˙ƻǆ þǗ ˕Ɵäˤǁä ˙˷˯ǁä ˣǄ öʕ ˷˭ǁä ˗˲ƻȹ ä˖ǉĀ

 ƕƻ˴ǁä þǗ îˤ˞˭ǁä ÞƑƳìǗ ƕƙîƑḨ ä˖ǉ ˣḥǁĀ .ƕƻǂ˭˱Ǆ ùĀ˗˟ Ǐƺ ˕Ɵäˤǁä ˙˷˯ǂǁ çƑƻ˴ǁä Ǐƺ ƕ˞˹˲ȸ

 îʕ˞˭ǁƑȸ ˓˯˭ǆ þʕḥƗ þä ƞǂ˴Ɨ ǘƺ ƕƻǂ˭˱Ǆ ɔ̋Ƒ˷Ǆ Ǐƺ ƕƻǂ˭˱Ǆ çƑ˷˹Ɯ æ̞Ƴ ƑǊ˯˭˷ǐ ɔɀ˗˝ ˣƳ

 .çä̠ ƻ˞ǁä ˙ƻǆĀǁƑȸ îˤ˞˭ǁä ÞƑƳìä Ƒ˞Ƣ ˕˹ǀƉƗ ˕ɀ˘ǐ ä˖ǉĀ çƑƻƬ æ˕Ƴ Ǐƺ ɄƢ˕ǐ ˣ˹˯ǁä çä̠ ƻ˞

˓˯˭ǆä æ̠ ƻ˝ ɂ˹ḥƺ .ƕ˹Əäʕ ˳ƴǁä  è˕˰Ɨ þä ÞƑ˴ƟǗä ˢǂƴȸ Ʉ˹˰˭˲Ǆ ǈǆä Ƒ˷ƨîì Ƒ˷ǆä ˢƷî ˕ǐ˕Ɯ ˣ˹Ɯ

 ˣǄ ˗ˮǀà ɄƓ ˕ƟäĀ ˣ˹˯ȸ ˓˲˹ǁ ƕƻ˴ǁä þä ˢƷî ɔƓƑƨ ìˤƜĀ ǈǁ ˙˹ǁ ˕ǐ˕Ɯ ˣ˹Ɯ Ǐ˞ƴ˭ǁ æ˕ǐ˕Ɯ æ̠ ƻ˝

 ɄƢ˕ǐ Ǘ ˕Ɵäˤǁä ˣ˹˯ǁäĀ ˣ˹Ɯ ƛ˭˷Ɨ çƑ˷˹˯ǁä ƕƳˤ˶˯Ǆ Āä ˣ˹˯ǁäĀ ƕƻƬ ˣǄ ˗ˮǀà ɄƓ æ˕ƟäĀ ƕƻƬ Ǐƺ

.˗˹Ƹ˭Ɨ Ǘ ˣḥǁĀ ƕƻǂ˭˱Ǆ ɄǄäˤƳ Ǐƺ ƕƻǂ˭˱Ǆ çƑƻƬ 

çƑ˷˹˯ǁä ˣǄ îˤ˞˭ǁä Ǐƻ˷ǐ ˕˹ǀƉƗ Ʉɚȸ ä˖ǉ çä̠ ƻ˞ǁƑȸ. 

 þǗ ä˖ǉĀ çä̠ ƻ˞ǁä ƕ˹ƾˬǁ ƕƬ˗ƻǁä êƑ˭Ɨ þä Ʉˬƽ Ǎ˰˶Ɨ ƕȹì˗ƻǁä çä̠ ƻ˞ǁä þä ˗ǂ˭ƨˤḨ ƞƮĀ Ƒ˵ȹäĀ

 æ̠ ƻ˞ǁäĀ ƑƴǄ Ʉ˶ƴƗ ɂƏƑ˟ˤǁä ƞǂ˴ȹ Ǘ ɍì˗ƺ ÞǏƪ Ǐƺ 

 üˤƾ˹ƺ 

 s˹ǁƑƴ˭ǁä .̃ ƴȸ sǊ˵ƴȸ ǍǂƳ þĀ̞˶ ƴ˭ȹ sǊǂḨ .xɀ̠Ƣä ƲǄ ̞˰ Ɨ˭ þä Ʉˬƽ üä̆˭ƨ Ƒǉ̞Ɵʕǁ è̞ Ɨ˰ æ̠ƻ̋ Ʉǀ

 ƕǊǐ˕ˬǂǁ Ɉƾƺ ˙˹ǁ ƕǆƑǉâ ˤǉ ÞƑ˹˶Ƴ èìäˤƟ ˣǄ ƲȸƑ˭Ɨ ˒ˬ˲ȸ ˓ǆƑḨ ƑƴǄ äˤƙ˕˰ȹ ˢǊǆä üˤƾƗ Ǐ˭ǁä

Ǐ˶ǂƴǁä ˗˹˲ƻ˭ǂǁ ƕ˹ƨƑƨǓä ãìƑˬ˶ǂǁ Ƒ˵ȹà ˣḥǁĀ ƕǄƑƴǁä 

ĶEach mutation occurring alone would be wiped out before it could be 

combined with the others. They are all interdependent. The doctrine 



that their coming together was due to a series of blind coincidences 

is an affront not only to common sense but to the basic principles of 

scientific explanation.ķ 

A. Koestler, The Ghost in the Machine p. 129. 

 Ƒ˷ǂ˹˱Ɨ ʕǁĀ ɍ̠ƺ Ʉ˶ƴƗ Ǘ ƑǊǆǗ è̞ ȹ˰ Ǘ ̞˹ƻƗĀ Ǐ˷ˬƗ ƑǊǆä äʕǂ˹˱ ǐ˭ Ǐḥǁ ƕȹìƑƟǓä æ̠ƻ˞ǁä þä üʕƾȹ ʕǊƺ

 ˢǂƴǁä ˕Ʈ ä˖ǉ ˣ˹ƏƑ˷Ɠ ˢǊǂḨ æ˕ƟäĀ æ̠ Ǆ ƑƴǄ çä̠ ƻ˝ æ˕Ƴ è˕˰Ɨ þä éƑ˭˰ȹ îˤ˞Ɨ è˕˰˹ǁ ǈǆä˹ƾ˰ǁäǏƾ 

 éƑ˭˰Ɨ ǏǉĀ ƕǊǀƑƻǁä ƕȸƑȸí xƳ˹ þʕǁ ƕƻ˴ƺ14  æ̠ƻ̋ è̞Ɵ ʕǁ Ɍ̠Ƣà çƑƻƬ Ǐƺ þʕḨ̠˭ ȹ˳ sǊˬǂƷä

 ƕǊǀƑƻǁä ƕȸƑȸí ˣ˹Ƴ îˤ˞˭ƨ æ̠ ƻ˞ǁä Ǉ˖ǉ þä Ʋƽˤ˭ǆ Ǘ ˣḥǁĀ æ̠ ƻ˞ǁä Ǎ˷ƻƗĀ ˕˲ƻ˹ƨ ˤǉ ˢǉ˕Ɵà Ǐƺ

.Ɍ̠Ƣà ÞƑ˹ƪà ç̞ ƺ˲ä Ǐǉ æ̞˹ƻǄ ˓ǆƑḨ Ǘ̞Ɯ Ǎ˭Ɵ ʕǁĀ Ƒǉ̞Ɵʕǁ Ʉ˶ƴƗ Ǘ ƑǊǆǓ 

 

Ɯîˤ˹Ɯ ç˗ˬǁà ƑǊǊˬƪĀɀ˗˲ɀˤƨ ƕƳƑƨ Ɉƾ˲ȹ ˣǄ Ʉˮ˶ȸ Ǐƕ  Ʋƽˤ˭ɀĀ ƑǊƨĀ˗Ɨ ˕Ɵà ˗˲ɚɀĀ óîǗä ǍǂƳ

 þʕḥƗ þä ˒ ȹ˯ ƕȹä̞ˬǁä xǄ ðĀ̠˭ǁä þǗ è̞ ȹ˰ Ǘ ä̟Ǌƺ ƕ˶ȹ̞ƾǁä xǄ Ʉ˵ƺà ƕƳƑƨ ǍǂƳ Ʉ˴ ȹ˰ þä

 æ˕˹Ɯ üĀǗä ˣǄ ƕƳƑ˲ǁ ƑƴǄ ƕˬƨƑ˷˭Ǆ ƑǊǂǀ 

like saying you could improve a Swiss watch by dropping it and thus 

bending one of its wheels or axles. To get a better watch all the 

wheels must be changed simultaneously to make a good fit again.ķ 

Albert Szent- Gyorgyi, ĶDrive in Living Matter to Perfect Itself,ķ 



Synthesis I, Vol. 1, No. 1, p. 18, [winner of two Nobel Prizes for 

scientific research and Director of Research at the Institute for Muscle 

Research in Massachusetts]. 

 

 ʕǉĀ sǂƴǁä ƕǂ˯Ǆ Ǐƺ Ƒ˵ȹàĀ þʕ˞˷ƪäĀ ƕƴǄƑƜ ƕǂ˯Ǆ Ǐƺ ̠˳ ǆ ƑǄ ʕǉĀ îʕ˞˭ǁä ɍ̞ɀˑ˶ǁ Ɍ̠Ƣà ƕƙîƑǀ

 ɍ˕ǁä Ǐƺ çƑǄˤǂƴ˶ǁäĀ ƕƸǂǁä ˣǄ ƕ˹ǆƑˮǁä ƕƾˬ˞ǁä Āä ǈȹä þä ɍ˕ǁä Ǐƺ ƕ˹ǆƑˮǁä ƕƸǂǁƑȸ Ǎ˶˲ȹ ƑǄ ùƑ˳˭ǀä

 ƲƏäî Ǐ˶ǂƳ ùƑ˳˭ǀä Ʉˮ˶ȹ ǈƺƑ˳˭ǀäĀ ɄƴƻǁƑȸ ˕ƾƴǄ ˗ǄǗä ä˖ǉ .ǈȹä þä 

 

 ùƑ˳˭ǀä îƑ˴˭ƢƑȸ ˤǉĀ ˣƳ ˗ˬƴƗ ƑǊ˷ḥǁĀ ˕ƟäĀ ƕƻƬ ˣƳ Ɉƾƺ ˗ˬƴƗ Ǘ ǈȹä þä ɍ˕ǁä ìäʕ ǀä ˜ƴȸ þä

 ̃ Ɵ˶ xƳ ̠ˬƴƗ þĀìʕḨ Ʉḥǁ ìäʕǀä èǘƙ ɄḨ ìäʕǀä xǄ þʕɚ˶ǁä xƗ˹Ā̠ˬǁ ƛ˭˷ ǁ˶ä x˹˯ǁä ̇ ƻ˷ƺ x˹˭ƻƬ

 þĀìʕḨ ǏǉĀ üĀǓä Ƒǉ̠˹ ƴˬƗ Ǐǁä ƕƺƑƮǕƑȸ ɍ̠Ƣä ƕƻ˹˟Ā ƑǊǁ ƑǊǆä ɂ˳ ǀ˭ä ìäʕǀǗä Ǉ̟ǉ Ƒ˵ȹà Ǐ˷˹Ǆä



 ɍ̠Ƣä ìäʕǀä ƲǄ ʕǊƺ sɚ˰Ɨ  Ʉ˶ƴǁä xƳ ˁʼʕ˭Ɨ Ǎ˭ǄĀ Ʉ˶ƴƗ Ǎ˭Ǆ Ɍ̠Ƣà çƑ˷˯˹ ǁ ƕ˹˶ɚ˰Ɨ ƕƻ˹˟ Ɠʕ äʕǄʕƾȹ

  .Ɉƾƺ ˗˹ˬƴƗ ˙˹ǁĀ 

 Ǐ˷ˬƗ ɂ˹Ḩ çƑ˶˹ǂƴƗ ǍǂƳ ɍʕ˭˰Ɨ Ǐ˭ǁä ƕ˯Ǆ̠ˬǁä ƕƸǂƓ ƑƾȸƑƨ ƑǊ˭Ǌˬƪ Ǐ˭ǁä ǏǉĀ ƕ˹˷˹˯ǁä ìäʕǀǗƑƺ

 ˓ƽˤǁä ˙ƻǆ Ǐƺ ˣ˹˭ƻ˹˟Ā ˣƳ ˗ˬƴƗ Ǐǉ þƑ˲ǆǗä ˢ˲Ɯ ǍǂƳ ɊƺƑ˰ƗĀ ˢɚ˰˭ƗĀ 

˶Ḩ ǏƴǄ Ʉ˹˱Ɨ Ǐ˰˹ƮˤƗ üƑˮǄ å˗Ʈä Ʋ˞ƽ ƛ˭˷˭ǁ ƕ˷˹ɚǄ ˗˹˲ȹ ˗Ɨˤ˹ˬ˶ḥǁä Ʉƴ˯Ɨ ƕ˯Ǆ˗Ɠ ƕƸǁ ǈȸ ˗Ɨˤ˹ˬ

 ˙ƻǆ þä Ʉ˹˱Ɨ ˣḥǁĀ .ƕ˹ƜƑ˭ǆâ ìäʕ ǀä Ǎ˶˲Ɨ Ǉ˖ǉ ƕ˯Ǆ˗ˬǁä ƕƸǁĀ .ǘˮǄ ðĀ˗Ɨ ɄˮǄ ƕ˷˹ƴǄ ƕ˹ǆ˕ƴǄ îƑ˹Ʒ

 ̇ ǁ˹ ɍ̠Ƣä ƕ˯Ǆ̠Ɠ ƕƸǁ ǍǂƳ ɍʕ˭˰ȹ Ǉ̟ǉ ƕ˯Ǆ̠ˬǁä ùĀ̠Ɵ ̇ ƻ˷Ɠ ǈǂƢäì Ǐƺ ä̟ǉ ɔ˹ƽ̞ǁä ƛǄƑǆ̠ˬǁä

˷˶ǁä Ʋ˞ƾǁä Ʋ˹˶˯˭ǁ ˣḥǁĀ Ɉƾƺ Ʋ˹˷˴˭ǂǁ ìäʕǀǗä ̇ ƻ˷ƺ .ƕ˹˶˹ɣ˷Ɨ ìäʕǀä ɍä îʕǄ˭ þʕɚ˹ǁ ƑƴǄ ƕ˯˭

 ƕ˹ƻ˹Ḩ Ǐƺ sɚ˰Ɨ˭ ƛǄƑǆ̠Ɠ þʕḥƗ Ǐ˭ǁä ìäʕǀǗä ̇ƻǆ Ƒ˵ȹà Ǐǉ Þä̆ƜǓä Ʋ˷˴ Ɨ Ǐ˭ǁä ƛǄƑǆ̠ˬǁ ƕǆʕɚ˶ǁä

 ÞƑḨ˖ǁä ɔƏƑƺ ǈǆä ǈ˷Ƴ Ʉ˹ƾǁ þǗä ˗ǄǗä ä˖ǊƓ ˗Ɨˤ˹ˬ˶Ḩ ƛǄ˗ˬǄ ýƑƽ ˤǁ .îˤƗˤǄ éƑ˭ǆǕ Þä̆ ƜǓä ˒˹Ḩ˗Ɨ

ƨƑȸ ýˤƾȹ Ǐḥǁ ƕ˹ƴ˹ˬ˝ ˗˹Ʒ ƕƾɀ˗˞ȸ ˣƳ ˗ˬƴ˹ǁ ˙˹ǁ ƕƾ˹ƽì ƕƾɀ˗˞ȸ ˒Ɨ˗Ǆ ˕ƟäĀ Ǐ˯Ǆ˗Ɠ ˛ǆ ýä˕˱˭

 .ìˤḥǁä ˙ƻ˷Ɠ ˓ƽˤǁä ˙ƻǆ Ǐƺ äˤǂ˶ƴȹ ˣ˹ƻǂ˭˱Ǆ ˣ˹˷ƙä ɄƓ ˕ƟäĀ ƛǄƑǆ˗Ɠ 

˕Ɵà ɍà ǈȸ ýˤƾȹ þä äĀ˕˰Ɨ ä˖Ǌǁ ÞƑ˶ǂƴǂǁ ˚ǉ˕Ǆ ˗ǄǗä ä˖ǉ 



 

ÝƕƳĀ˗ǁä ä˖ǉ ɄˮǄ ƛǄƑǆ˗ˬƓ ǏǊ˭˷Ɨ þä ˣɚ˶Ǆ ƕ˯Ǆ˗ˬǁä ùĀ˗Ɵ ˣǄ ˗˹ƸƗ ƕ˹Əäˤ˳Ƴ çä̠ ƻ˝ ˕ƾ˭ƴƗ ɂ˹ǀ 

 Ƒ˵ȹäĀ ˗ˮǀà Ǐƺ Ʉ˶ƴȹ ˣ˹Ɯ ƛ˭˷˭ƺ ùĀ˗˰ǁä ˗˹ƸƗ ǈȹä þä ɍ˕ǁä Ǐƺ ƕ˹Əäˤ˳Ƴ çä̠ ƻ˝ þä ˕ƾ˭ƴƗ ɂ˹Ḩ

Ýƕ˭˹ Ǆ˶ þʕḥƗ þä xɚ˶ǄĀ ƕƻ˹˟Ā xǄ ̠ˮǀà ̞˲ ƻȹ ǈǂƴ˯ȹ ̞ƟäĀ ù̠Ɵ ̠˹ Ƹ˹Ɨ þä sƷî ƕƻ˹˟Ā xǄ 

 ˣƳ ˗ˬƴȹ æ˕ƟäĀ ùĀ˗˰ȸ åˤ˭ɚǄ ˕ƟäĀ åƑ˭Ḩ þä ǏƴǄ Ʉ˹˱Ɨ ˗ǄǗä ä˖ǉ ˕˹ƾƴƗ ƞ˹Ʈˤ˭ǁ ˗Ƣä üƑˮǄ

 Ā˗Ɵ ý˕˱˭˲ȹ ǘˮ˶ƺ ˣ˹˭Ƹǁ ˙ƻǆĀ ˓ƽˤǁä ˙ƻǆ Ǐƺ ƕ˹˲ǆ˗ƻǁäĀ ƕɀ˘˹ǂ˯ǆǕä ƕƸǂǁä ˣƳ ˗ˬƴ˹ǁ æ˕ƟäĀ ù

ƕƾ˹ƽì æ˕˹ƻǄ çƑǄˤǂƴǄ ˣ˹˭Ƹǂǁä Ǐƺ Ǐ˞ƴƗ ƕǂ˶˯ǁä ù˗Ɵ Ʉɚȸ Ǐȿ˗ƴǁä ùĀ˗˰ǁƑȸ åˤ˭ɚǄ åƑ˭Ḩ ǘˮǄ Āä .

 Ǎ˷ƴǄ Ǐ˞ƴƗ æ˕Ɵäʕ ǁä ƕǂ˶˯ǁƑƺ ǏƨîƑƺĀ Ǐȿ˗Ƴ ˗ˬƴƗ ˣḥǁĀ Ɉƾƺ Ǐȿ̠ ƴǁä ˣƳ ˗ˬƴƗ Ǘ ƕǂ˶Ɯ ɄḨ ˣḥǁĀ

Ƒ˵ȹàĀ Ǐȿ˗ƴǁä Ǐƺ ɔ˹ƽì ˕˹ƻǄ  .ˢǊƺǘ˭Ƣä ˢƷî ǏƨîƑƻǁƑȸ æ˕˹ƻǄ ƕǄˤǂƴǄĀ Ǐ˷ƴǄ Ǐ˞ƴƗ 

 ˣḥǁĀ ˓ƽˤǁä ˙ƻǆ Ǐƺ ˣ˹Ɨ˕˹ƻǄ ˣ˹˭ƻǂ˭˱Ǆ ˣ˹˭ǄˤǂƴǄ ˣƳ ˗ˬƴƗ Ǐ˭ǁä ìäˤǀǗä Ǐƺ Ɉƾƺ ˙˹ǁ ˕˹ƾƴ˭ǁäĀ

 ɍà .̞Ɵäʕǁä þĀìʕḥǁä Ǐƺ æìʕƜʕ ǁ˶ä x˹˭ƻǂ˭˱ ǁ˶ä x˹˭Ǆʕǂƴ˶ǁä sǊƻȹ ̠Ɨʕ˹ˬ˶ḥǁä þä Ǐƺ ̞˹ƾƴ˭ǁä Ƒ˵ȹà



˭Ƹǂǁ ˣ˹ƻǂ˭˱Ǆ ˣ˹˹˷ƴǄ ˢǊƻȹ ɍ˖ǁä ˛˱˳ǁä ùĀ˗˰ȸ ƕȿˤ˭ɚ˶ǁä æ˕Ɵäˤǁä ƕǂ˶˯ǁä ˙ƻ˷ǁ ˣ˹ƻǂ˭˱Ǆ ˣ˹

 ƕȸƑ˭ḥǂǁ éĀì˘˶ǁä ˢǊƻǁä ǍǂƳ æî˕ƾ˶ǁä Ǐƺ Ƒ˵ȹà ɄƓ ƕƜĀì˘˶ǁä ƕȸƑ˭ḥǁä Ǐƺ ˙˹ǁ ˕˹ƾƴ˭ǁƑƺ .ˣ˹˭Ƹǂǁ æ˕ƟäĀ

 .æ˕Ɵäʕ ǁä 

 ɄˮǄ ìäʕǀǗä xǄ ƕǂ˹ǂƽ ƕ˹˶Ḩ Ǐƺ çƑǄʕǂƴ˶ǁä xǄ ˒ ǉ˹î sḨ ǍǂƳ ɍʕ˭˰ȹ ǈȹä þä ɍ̞ǁä Ɉɀ̠ƪ Ʉƴ˯ȹ ä̟ǉ

 ƛǄƑǆ˗Ɠ ɍ˖ǁä ˗Ɨˤ˹ˬ˶ḥǁä þä ˒ ȹ˯ ˓ǆƑḨ çƑǄʕǂƴǄ ǍǂƳ ɍʕ ȹ˰ æ̞ƟäĀ ˓ Ɠ˹ Ƒ˯˹Ǆ ƕƟƑ˲Ǆ ̟ƢƉȹ ̞ƟäĀ

 ˣǄ ˁʶƑ˵Ǆ ˢḥǁ ˣɀ˘˱˭ǁä ˢ˯Ɵ Ʉǂƽ ä˖Ǌƺ ˓˹Ɠ Ƒ˯˹Ǆ ƕƟƑ˲Ǆ ˖ƢƉȹ ˢǊ˷Ǆ ɄḨ ˣ˹˯ǄƑǆ˗Ɠ Ǐƺ ƲƮˤƗ

 þĀ̞Ɠ ƕƟƑ˲˶ ǁä ̇ƻǆ Ǐƺ ƛǄƑǆ̠ˬǁä ̇ƻǆ Ǐƺ x˹˯ǄƑǆ̠Ɠ ǈ˹ƺ ˒ ɚ˭ȹ ƛǄƑǆ̠ˬǁä ̇ƻǆ Ʉ˹˱Ɨ .çƑǄʕǂƴ˶ǁä

ǆ˗ˬǁä ˕˲ƻȹ ǏǆƑˮǁä ƛǄƑǆ˗ˬǁä Ʉƴ˯ȹ ƑǄ þä ɍ˕ǁä ˣǄ ä̠ ˹ˮḨ Ɉ˲ȸä ä˖ǉ .ǈƗƑǄˤǂƴǄ ˣǄ ˗˹Ƹȹ Āä üĀǓä ƛǄƑ

.ǈȹä 

 Ǐƺ ÞƑ˞Ƣà þĀ̞Ɠ ƕȹƑƸǂǁ ɔ˹ƽì ǈǆä ɍ̠ɀĀ ǈ˶ǊƻɀĀ ƕ˹˲ ǆ̠ƻǁä ù̠ƴȹ Ǘ ɍ̆˹ǂ˯ǆä Ǉà̠ƾȹ åƑ˭Ḩ Ʉ˹˱Ɨ Āä

 .ǈ˭ƽì ɍ̞Ǆ ɍ̠ɀĀ ǈ˶ǊƻɀĀ ƕɀ̆˹ǂ˯ǆǕä ù̠ƴȹ Ǘ Ǐ˲ǆ̠ƺ Ǉà̠ƾȹ Ƒ˵ȹàĀ ̞ƟäĀ ù̠Ɵ 

 ˗˶˭ƨäĀ Ɖ˳ǆ ä˖ǊḨ åƑ˭Ḩ Ʉ˹˱˭Ɨ þä ˣɚ˶ȹ ɂ˹ǀ Āä ù˖Ɵ Āä ƕ˹Əäʕ ˳Ƴ çƑƺƑƮâ ɔɀ˗˝ ˣƳ îˤ˞˭ǐ

 ƕƺƑƮäĀ ˣ˹˭Ƹǂǁä Ǐƺ ˕˹ƻǄ Ǎ˷ƴǄ Ǐ˞ƴȹ ˗˶˭˲ȹ ù˗˰ǁ ƕ˹Əäˤ˳Ƴ ƕƺƑƮâ ɄḨ ƲǄ ɂ˹ḨĀ .ǏƏäˤ˳Ƴ ˗˹˹ƸƗ

 xǄ æ̠ˮ˹Ḩ çƑƴˬ̋ Ǐƺ îʕ˞˭ǐ Ǎ˭Ɵ x˹˭Ƹǂǁä Ǐƺ ̞˹ƻǄ ̠˶˭˲ɀĀ ̠Ƣä ù̠Ɵ ɂ˹ ȹ˵ ƕ˹Əäʕ˳Ƴ ƕ˹ǁƑƗ Ɍ̠Ƣà

Ýˣ˹˭Ƹǂǁä Ǐƺ ƕǂ˶Ɯ ɄḨ Ǐƺ ˕˹ƻǄ ˢ˱Ʈ åƑ˭Ḩ Ǎǁä ƕǂ˹ǂƽ îˤ˞ƨ 

 .ä˕Ɯ ˕˹ƾƴ˭ǁä ìäìïǗ ˣ˹˭Ƹǁ ˣǄ ˗ˮǀà ǈǆä Ƒ˷˶ǂḥƗ ˤǁĀ 

 ˕ƟäĀ ƛǄƑǆ˗Ɠ ˙˹ǁĀ ˣ˹˯ǄƑǆ˗Ɠ Ǐƺ Ɖ˞Ƣ Ǐ˞ƴȹ ˕Ɵäˤǁä ù˗˰ǁä Ǐƺ Ɖ˞˱ǁä þä Ƒ˷ǉ ǏƴǄ Ʉ˹˱Ɨ 



 þä Ǐ˷ƴȹ Ƒ˵ȹà ä˖ǉĀ þà ÞƑƳìà þʕḥ˭ǁ îʕ˞˭ǁä ˓ˬˬƨ Ǐ˭ǁä ƕǂƽƑƳ ̠˹Ƹǁä ƕ˹ƴ˹ˬ ǁ˞ä ƕ˹Əäʕ˳ƴǁä ù̞ ǁ˴ä

 ̠ ˭Ɠ ˣ˹˯ǄƑǆ˗Ɠ Ǐ˞ƴ˹ǁ ùĀ˗˰ǁä ˒˹Ɨ˗Ɨ ǍǂƳ æîìƑƽ Ǐƺ ƕǁƑ˰˭ƨǗä ˕Ɵ Ɍ˕ƴ˭ǐ çƑȸƑ˲˰ǁƑȸ ä˖ǉ ˕ƟäĀ ˒˹Ɨ

.˗˹ˮɚȸ çƑ˹ǁƑ˶˭ƟǗä ƕɀ˗ˠǆĀ ÞƑ˴ƟǗä ˢǂƳ 

  è˕˰˹ǁ æ̠ ˶ǁä Ǐƺ ˕ƟäĀ Ɉ˹˲ȸ ˗˹˹ƸƗ ó˗˭ƻȹ ˤǊƺ çä̠ ƻ˞ǁƑȸ îˤ˞˭ǁä Ƒ˵ȹà ɄƓ Ɉƾƺ ƕȹä˕ˬǁä ˙˹ǁĀ

 .îˤ˞Ɨ 

 ƛǄƑǆ˗ˬǁä ˕˲ƺ ǗäĀ ˕ƴȸ Ƒ˶˹ƺ ƕƺƑƮǕä ƞǂ˴ȹ Ǘ þǗ ƕȹä˕ˬǁä ǍǂƳ ˣ˹˯ǄƑǆ˗Ɠ ˣɀˤḥ˭Ɠ ýˤƾ˹ƨ ɂ˹ḥƺ

 .Ƒ˵ȹä ǏǆƑˮǁäĀ üĀǓä à̠ ƾȹ ɍ˖ǁä ˕˹ƻȹ Ƒ˹Əäʕ ˳Ƴ ùĀ˗Ɵ Ʉǐ˕ˬƗ Āä ƕƺƑƮâ Āä ù˖Ɵ Ʉ˹˱˭Ɨ ɄǊƺ

 ƕ˞ˬ˱ǂǁƑȸ ǈǆä Ʉ˹˱ Ɨ˭ ɂ˹ḥƺ ä̟ǉ ˓ǂ˹˱Ɨ ʕǁ Ǎ˭ƟĀ ÝɔƓƑ˲ǁä xǄ Ʉ˵ƺà ̞˹ƻǄ Ǎ˷ƴǄ ǈ˹˞ƴɀĀ ɍ̆˹ǂ˯ǆǕƑȸ

˳ƴǁä ÝùĀ˗˰ǁä ˙ƻ˷Ɠ åƑ˭ḥǁä Ƒ˶ǊƓ åˤ˭ɚ˶ǁä ˣ˹˭Ƹǂǁä Ǐƺ ˣ˹ƻǂ˭˱Ǆ ˣǐ˕˹ƻǄ ˣ˹˹˷ƴǄ ɂ˹˵ȹ ƕ˹Əäʕ 

 ˣ˹˭ƸǂƓ ˣ˹˭ǁä ˣ˹˭Ǆˤǂƴ˶ǁä ˢǊƻ˹ƨ ɂ˹ḥƺ ɄƽƑƳ ˗˹Ʒ ǘƬà ˤǉ åƑ˭ḥǁä à̠ ƾȹ ɍ˖ǁä þä Ʉ˹˱Ɨ Ƒ˵ȹà ɄƓ

 ɂ˹˵Ɨ ɂ˹ḨĀ Ýæ˕ƟäĀ ƕǂ˶Ɯ Ǐƺ ˣ˹˭ƻǂ˭˱Ǆƕ˹Əäˤ˳Ƴ ùĀ˗Ɵ  ˣ˹˭Ƹǂǁä ǍǂƳ ˕ǐ˕Ɯ Ǎ˷ƴǄ Ǐ˞ƴ˭ǁ æ˕ǐ˕Ɯ

 .ˣ˹˭Ƹǂǁä Ǐƺ ˣǐ˕ǐ˕Ɯ ˣ˹˹˷ƴǄ ɂ˹˵Ɨ þä ˒˯ȹ ˣḥǁ ùĀ˗˰ǁä ˙ƻ˷Ɠ 

 ƲƏä̠ ǁä ð˕˷Ǌ˶ǁä ˣ˹Ǌǐ Ǘ ˤǉ ƕǂƽƑƳ ˗˹Ƹǁä ƕ˹Əäʕ ˳ƴǁä ù˕˴ǁƑȸ è˕Ɵ ä˖ǉ þà ˢǉ˕Ɵà üƑƽ ˤǁ ƕƾ˹ƾ˰ǁä

 .ɔ˞˷˶ǁäĀ ǈ˲ƻǆ ˢǂƴǁä ˣ˹Ǌǐ ˤǉ ɄƓ ˣ˹˭Ƹǁ ˣƳ ˗ˬƴ˹ǁ ƛǄƑǆ˗ˬǁä ä˖ǉ ˢ˶Ƭ ɍ˖ǁä 

 ʕ ǁˤƾȹ ɂ˹ḥƺÝƕ˭˰ȸ ƕ˹Əäˤ˳Ƴ ù˕Ƭ ƕƳˤ˶˯Ǆ ˒ˬ˲ȸ ˤǉ ǈȹä þä ɍ˕ǁä þä ä 

 



 æ̠ ˹ˬḨ ƕƳˤ˶˯Ǆ è˕˰Ɨ þä éƑ˭˰ȹ çƑ˷˹Ɯ æ˕Ƴ ǈ˹ƺ ˢɚ˰˭ǐ ä˖ǉ ƕƻ˹˟Ā Āä ˤ˵Ƴ Ǐƺ îˤ˞Ɨ è˕˰ȹ Ǐḥǂƺ

 ɄƽǓä ǍǂƳ ǈǆä îƑˬ˭Ƴä ƲǄĀ îˤ˞˭ǁä ˢ˭˹ǁ ƕƽ˕ǁä ǍǊ˭˷˶ȸ ƑƴǄ è˕˰Ɨ çƑ˷˹Ɯ Ǐƺ çä̠ ƻ˞ǁä ˣǄ99 % 

 ìˤƾƗ ˣǁ ƑǊǆä ˕Ḩˑǐ ä˖Ǌƺ æîƑƮ çä̠ ƻ˞ǁä ˣǄîˤ˞˭ǁä Ǐǁä 

 ä˖ǉ ˣ˹Ɯ ˣǄ ˗ˮǀà éƑ˭˰Ɨ çƑƻ˴ǁä ˒ǂƷäĀ ƕƻƬ ˣǄ ˗ˮǀà Ǐƺ ˢɚ˰˭Ɨ çƑ˷˹˯ǁä ˒ǂƷä þä ƕƺ˗ƴǄ ä˖ǊǁĀ

 è˕˰ȹ îˤ˞˭ǁä þä ÞƑƳìǗä ä˖ǉ ý˕Ǌǁ Ǉ˕Ɵˤǁ ǏƺƑḨĀ Ɖ˞Ƣ çä̠ ƻ˞ǁƑȸ è˕˰ȹ îˤ˞˭ǁä ÞƑƳìä þà ƞƮˤǐ

 ƑǊǆä Ƒ˵ȹàĀ æîƑƮ ƑǊǆä Ƒ˵ȹàĀ ƕ˹Əäˤ˳ƴǁä Ƒ˵ȹàĀ æî˕˷ǁä ä˖ǉ ǍǂƳ Ƒ˷ƻƮä ˤǁĀ .çä̠ ƻ˞ǁƑȸƗ Ǘ Ǐ˞ƴ

 ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ çƑ˷˹Ɯ.îˤ˞˭ǁä ˕Ʈ çä̠ ƻ˞ǁä þä ƕƴ˝Ƒƽ ƕƾɀ˗˞ȸ ˗ˮǀàĀ ˗ˮǀà ˕ǀƉ˭˷ƨ 

 

 è˕˰ȹ Ǘ ǈǆä ƞƮˤƗ (Ɍìä̠ ƺ Ʉ˶ƴƗ ǗĀ ƕƺƑƮǕä ý˕ƳĀ î˗˵ǁäĀ ƕ˹Əäʕ ˳ƴǁäĀ æî˕˷ǁä) ɔƏƑƾƟ ˙˶˱ǁä Ǉ˖ǉ

 .ɊƟǘ˶ǁä îˤǉ˕˭ǂǁ ìˤƾƗ çä̠ ƻ˞ǁä ɄƓ ˗Ƣä Ǐǁä ˙˷Ɯ ˣǄ çä̠ ƻ˞ǁƑȸ îˤ˞Ɨ 

 Ƒɀ̠˹ ɚ˭ˬǁä ɄˮǄ ƕ˹ǂ˱ǁä æ̞˹ƟĀ ƕƾ˹ƽ̞ǁä çƑ˷ƏƑḥǁä Ɍʕ˭˲Ǆ ǍǂƳ Ƒ˵ȹä ɄƓ æ̠ˬ˹ḥǁä çƑ˷ƏƑḥǂǁ Ɉƾƺ ̇ ǁ˹ ɄƓ 

 Ƒɀ˗˹˭ɚˬǁä ɇˤƨ ƑƴǄ Ƒ˷ƨîì ƑǄ˕˷Ƴ ˗Ḩ˖˭ǐ ˣ˶ƺBacterial flagellum 

 :þĀîäì üƑƽˢƗ ˤǁ ˶˭ǁä ˢȹ˕ƾƗ ˣǄ ˣɚéíˤ˶ǆ  sǁ ìʕƜʕǄ ɍʕ Ƴ˵ǏƗƉȹ  æ˕ǐ˕Ƴ ƕǂ˹ǂƽ çä̠ ˹ƸƗ ɔɀ˗˝ ˣƳ

 ƑǄƑ˶Ɨ ˓˶˞ Ɨ˰ Ǐ˭ɀ̠ɣǆ þʕḥƗ .ƕƴȸƑ˭˭Ǆ 

ǈȸƑ˭Ḩ Ǐƺ ä˖ǉ öäˤǆǗä î˕˴Ǆ 

Ǎ˶ ȹ˲ ƑǄ ʕǉĀ îʕ˞˭ǁä Ɖ˞Ƣ ˓ˬˮǐ þĀîäì ýǘḨ ǍǂƳ ÞƑ˷Ɠ ʕǉ Ɉ˲ ǐˬ Ǘ ɍ̟ǁä ̞˹ƾƴ˭ǁä öʕƮʕǄ 



Irreducible Complexity 

 Ƒ˹˯ɀî̞Ɨ çîʕ Ɨ˞ þʕḥƗ þà xɚ˶ȹ Ǘ ƕ˹ǂ˱ǁä ÞƑ˵Ƴà Ʉǀɀ˗ǁäĀ ǈȹä þà ɍ˕ǁä ɄˮǄ ƕ˹ǂ˱ǁä îä˕ƜĀ ýĀïˤˬ

 .˗˹ˮḥǁä Ƒǉ̠ ˹ƷĀ Ƒɀî˕˷Ḩˤ˭˹˶ǁäĀ ˒˲Ɵ ä˖ǉĀæìƑǊƪ  ̇ ǁ˹Ā .˓˶˞ Ɨ˰ ǈ˭ɀ̠ɣǆ þà ˓ ƙˬ þʕɚȹ þĀîäì

 çƑˬḨ˗Ǆ ɄƓ Ɉƾƺ ÞƑ˵ƳǗä çƑ˷˹ǀƑǄĀ ˘˹ˮ˷˹ƨ ǏƓ ǏƗ ɍä ɄˮǄATP synthase æ˕ƾƴ˶ǁä  ä˕Ɯ

 ƕ˹ǂ˱ǁä Ǐƺ ƕƽƑ˝ ˕Ɯˤǐ Ǘ ƑǊǆĀ˕ȿĀ 

 öʕ Ʈˤ˶ǁä ä˖ǉ Ǐƺ˓Ǆ˕ƽ ƕ˹ǂƢ Ǐƺ ˤ˵Ƴ ˣƳ Ɉ˹˲ȸ üƑˮǄ  Ƒȹǘ˱ǁä öäˤǆà Ɉ˲ȸà ˣǄɇˤ˲ǁä 

Bacterial flagellum 

 

 ˒Ḩ˗Ǆ Ʉǐ˖ǁä þä ƑǊ˰ɀ˗˳Ɨ ˕˷Ƴ ɂ˳˭ǀäĀƑ˶˹ƺ ˶ǁä ǈˬ˳ȹ ʕǈƗƑǆˤɚǄ Ʉɚȸ ƑǄƑ˶Ɨ îˤƗ 



 .æƉ˯ƺ Ǐ˲ɚƴǁä û˗˰˭ǂǁ ƕḨ˗˰ǁä ǇƑ˯Ɨä ˒ǂƾȹ Āä ÞɈˬǐ Āä ö̠ ˲ȹ þƑȸ ƕƳ̠ ˲ǁä Ǐƺ ˢɚ˰Ɨ ýƑˠǆ Ƒ˵ȹàĀ ɄƓ

 ƲƏäî ýƑˠǆ ˤǊƺ ä˕Ɯ ˕ƾƴǄ .ƕƽ˕ǁä Ǐƺ ƕȹƑƷ 

 Ƒɀ̠˹ ɚ˭ˬǁä Ǉ̟ǉ Ʉǐ̟ǁä ä̟ǉ þĀ̞Ɠ þä ƕɣƟǘǄ ƲǄ ǈȸ û˗˰˭Ɨ Ǐ˭ǁä ƕḨ̠˰ǂǁ ɍ̠Ƣä ƕǂ˹ƨĀ ɍà lǂ˭˶Ɨ Ǘ

 .çˤ˶ƗĀ öʕ ˯Ɨ ƑǊǆä Ǐ˷ƴȹ ä˖ǉĀ 

 xǄ þʕɚǄ ʕǉ ɇʕ ǂ˲ǁ ä̟ǉ îʕƗʕ˶ǁä40  ˣ˹ƗĀ˗ˬǁä ˣǄ ɂǂ˭˱Ǆ öʕ ǆ þʕƜƑ˭˰ȹ40  ˣǄ ɂǂ˭˱Ǆ öʕ ǆ

 Ǐ˭ǁä ƕ˹˶˹ˠ˷˭ǁä çƑ˷˹˯ǁä ˣǄ ˗˹ˮḥǁä Ǎǁä ƕƺƑƮǕƑȸ ƕɀ˗˹ˬƴ˭ǁä çƑ˷˹˯ǁäƑǊǂḨ ƑǊƺ˗ƴǆ Ǘ ǁ ä̟ǉ þʕḥ˭˹

˶ǁä ʕ .ƕƴƏä̠ ǁäĀ ƕˬ˹ǉ̠ ǁä ƕƽ˕ǁä Ǉ˖ǊƓ îˤƗ 

 Ǐǉ ƑǄ Ā çä̠ ƻ˞ǁä˶ǁä ä˖ǉ ƛ˭˷˭ǁ ƕƴȸƑ˭˭˶ǁä æ˕ǐ˕ƴǁä ƕǂ˹ǂƾǁä çä̠ ˹˹Ƹ˭ǁä ʕ Ǉ˖ǉ Ǐƺ îˤƗ˹˭ɚˬǁäÝƑɀ˗ 

 Ʉ˶˭ɚ˹ǁ ƕǂ˶˭ɚǄ ˗˹Ƹǁä Ǉ˖Ǌǁ ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ æ˕ǐ˕Ɯ çƑ˷˹Ɯ ùƑ˵ȹ ɂ˹Ḩ ä˖ǉ ˣǄ ˗˞ƢǓä ɄƓ

 Ýɇˤ˲ǁä Ʉ˶Ƴ 

 ˣ˹Ɯ ɍà Ɉƾƺ ˙˹ǁĀ Ʉ˶ƴȹ Ǘ ǈǂƴ˯ȹ ˛ƾ˷ǐ ˕ƾƴ˶ǁä ˒Ḩ˗˶ǁä îˤƗˤ˶ǁä ä˖ǉ ˣǄ Þ̆ Ɯ ɍä Ɉƾƺ ˙˹ǂƺ

 ƕˬ˲ǆ Ƒ˵ȹä ɄƓ .Ʉ˶ƴȹ Ǘ ǈǂƴ˯Ɨ Ƒ˷ǉ ˛ƾ˷Ɨ ˗˴˷Ƴ æîí ɍä ɄƓ Ʉ˶ƴȹ Ǘ ǈǂƴ˯ȹ ˒ƨƑ˷Ǆ ˗˹Ʒ Āä ˛ƽƑǆ

 ɍä ƑǊ˹ƺ ˗˹ƸƗ ˤǁ Ǐ˭ǁä çä˕˹ƾƴ˭ǁä ˣǄ Ƒǉ̠ ˹ƷĀ Ʉ˶ƴȹ Ǘ ǈǂƴ˯Ɨ ç˗˹ƸƗ ˤǁ ˢ˯˰ǁäÞǏƪ ǂƴ˯ȹɄ˶ƴȹ Ǘ ǈ. 

 ˗˹ƸƗ þà ˣɚ˶Ǆ ƕ˹ƳƑ˶Ɯ ƕ˞ˬ˱ǁĀ ƕƺƑƮâ ý˕ƳĀ î˗˵ǁäĀ ƕ˹Əäˤ˳ƴǁäĀ æî˕˷ǁƑȸ çä̠ ƻ˞ǁä þä Ʉ˹˱˭Ɨ ɂ˹ḨĀ

Ý˗Ƣä ÞǏ˳ǁ ɇˤ˲ǁä ä˖ǉ îˤ˞Ɨ Āä ɇˤ˲ǁä ä˖ǉ ƛ˭˷˹ǁ ɔƓƑƨ ÞǏƪ çƑ˷˹Ɯ 

Ʉ˹˱Ɨ Ɉ˹˲ˬ˭ǂǁ Ǉ̠ ˹Ʒ Āä ƕƟĀ˗Ǆ ɄˮǄ îĀ˕˭ǁ ƕ˷˹ǀƑǄ Ʉ˹Ƹ˳˭ǁ ˢǊǄ ǏƏƑȿ˗ǊḨ îˤƗˤǄ 



˶ǁä ä˖ǉ Þä̆ Ɯä ˣǄ Ɉ˹˲ȸ Þ̆ Ɯ Ǐƺ ˛ƾǆ ɍä ʕǗ îˤƗ .Ʉ˶ƴȹ 

Ƒ˞ǁä ýƑˠǆ ýä îˤ˰˶ǁä ƑǊ˹ƺ ˗Ǌ˟ ƕƺ˕˴ǁƑȿĀ ƕƾǂ˰ǁä Ʉǉ äíƑ˶ǁĀ ǗĀà ˗Ǌ˟ Ƒ˶Ǌǐä Āä ƕ˹ǆˤƗĀ˗ˬǁä ƕƽ

äíƑǄ ýä Ýå˕ǊǁäÝ  çƑ˷˹Ɯ ˓ƻ˹Ʈà ɂ˹Ḩ ɄƓ ÝɌ̠Ƣà çƑ˷˹Ɯ ƑǊ˹ǁä ɂ˹Ʈä sƙ ǗĀà ˓ǆƑḨ çƑ˷˹Ɯ ɍäĀ

 ƑǄĀ Ýæ̠ ˹ˮḥǁä îä̠ ƮǗä ˣǄ ˓˯ǆ ɂ˹ḨĀ Ýƕ˹Əäˤ˳ƴǁä ˣǄ ˓˯ǆ ɂ˹ḨĀ ÝɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ ƕǂ˶ɚǄ

ƨ ƕƬƑ˱ȿĀ ƑƾȸƑƨ ìʕƜĀ ƑǊǁ ̇ ǁ˹ Ǐ˭ǁä îʕƗʕ˶ǁä çƑˬḨ̠Ǆ þʕḥ˭ǁ ä̞Ɯ ƕƾ˹ƽì æ̞ƾƴǄ çƑ˷˹Ɯ öä̠˭Ƣä ˒ˬ

ÝƉˬ˷˭Ɨ Ǘ ǏǊƺ ˕ɀ˗Ɨ ƑǄ ù˗ƴƗ Ǘ Ǐǉ 

Ýîˤ˞˭ǁä ɄƟä̠ Ǆ ˣǐàĀ 

ƕȸƑƜǗä .ˢ˶˴Ǆ éƑ˭˰ȹ ä˖ǉ Ʋˬ˞ǁƑȿĀ .ƕƴƏäî ƕƾɀ˗˞ȸ ƕȹä˕ˬǁä ˣǄ ƑƴǄ äˤ˶˶Ƭ ˢǊǂḨ þä ƕ˰˹˰˴ǁä  Ā ɍä

 .îˤǉ˕ƗĀ ˕˲ƻƗ æ̠ ƻ˝ 

 Ǘ ǈǆä ƕƬƑ˱ȿĀ Ʉ˶ƴȸ þʕɚȹ þä Ʉˬƽ ǇîƑ˭˱ȹ Ǐḥǁ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä ǈ˹ǂƳ Ʉ˶ƴȹ ÞǏƪ ɍä ̞Ɯʕǐ

 þäĀ .ƕƽ̞ȿĀ Ʉ˶ƴȹ ǈ˭ǐä̞Ɠ xǄ ǈǂḨ þʕɚȹ þä ˒ ȹ˯ ǇîƑ˹˭Ƣä ǍǂƳ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä Ʉ˶ƴȹ Ǐḥǂƺ .ƕ˹ǂḥǁƑȸ

 þĀ̞Ɠ ǇáƑƾȸ ̇ ǁ˹Ā ǈ˭ǁäïä ǍǂƳ Ʉ˶ƴ˹ƨ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä ƕƽ̞Ɠ Ʉ˶ƴȹ Ǘ xḥǁĀ ǈ˹ƺ Þ̆Ɯ ɍä þʕḥƗ

  .æ˕ƏƑƺ 

ƑḨ ˤǁĀ xǐ˹ǘ˶ǁäĀ ɂǁǓƑȸ ̠˹ Ḩˬ sḨ Ƒ˹ǁƑƟ Ƒǆ̞ƜĀ Ƒ˷Ḩ Āä ƛɀî̞˭ǁä ä̟ǉ îƑƙä Ƒǆ̞ƜĀ Ƒ˷ḥǁ Ƒ˹˯ɀî̞Ɨ þʕḥƗ þ

 ä̟ǉ xǄ ƕǂ˶˭ɚǄ æîʕƬ Ǐǁä Ʉ˴ ǁ˹ sǉ̞Ɵà îʕ˞˭˹ǁ Ƒɀ̠˹ ɚ˭ˬǁä îä̞Ɯ Ǐƺ æ̞ƏƑƺ þĀ̞Ɠ Ǐ˭ǁä çƑ˶˹˲˯ǁä xǄ

  .îˤƗˤ˶ǁä 



 Ɖ˞Ƣ ǍǂƳ þĀîäì ùä̠˭Ƴä ˒ Ɵ˲ ̞ḨˑɀĀ .ɔǁƑ˱ǁ ǏḨ̟ǁä s˹˶˴ ǁ˭ä ǍǂƳ ƕƽ̞ȿĀ ̞Ǌ˳ȹ ä̟ǉ.îˤ˞˭ǁä 

 .Ɖ˞Ƣ ˤǉ çä̠ ƻ˞ǁƑȸ îˤ˞˭ǁä ÞƑƳìä þà Ƒ˵ȹà ˕ḨˑɀĀ 

 ˙˹ǁ ɄƓ˒˹Ḩ˗˭ǁä  ǈ˷ɀˤḥƗ åˤǂƨà ƕƨäî˕Ɠ Ƒ˵ȹà ɄƓ Ɉƾƺ 

 Ǎ˭Ǆ Ƒɀ˗˹˭ɚˬǁä ù˗ƴƗĀ ˢ˹ˠ˷˭ǁä ǍǊ˭˷Ǆ Ǐƺ ǇáƑ˳ǆâ åˤǂƨà þä ˕Ɯˤƺ æ˕ǐ˕˯ǁä Ƒɀ˗˹˭ɚˬǁä ǈǆˤḥƗ ɂ˹ǀ

ä̆ Ɯà Ʉ˴ƻƗ Ƒ˵ȹà Ǎ˭ǄĀ ǈǁƑƨîä ˣƳ ˁʼˤ˭Ɨ Ǎ˭ǄĀ ǈǂƨ˗Ɨ ˣǐàĀ ˣ˹ƗĀ˗ˬǁä ä˖ǉ Ʉƨ˗ƗǊ˭ǆä Þ .ƑǉîĀì Ǎ

à˕ˬ˭ǁ ƕ˹ǁƑ˭ǁä æʕ ˞˱ǁä 

Ǘ Ƒɀ˗˹˭ɚȸ Ǐƺ ù˕˴ǁä ˣǄ ƕƳˤ˶˯Ǆ ɂ˹ḥƺ  ˒˹Ḩ˗˭ǁä åˤǂƨà ˣǄ ˕˹ƾƴ˭ǁä ä˖ǉ ˓ƴ˶Ɯ ˕ɀ˗Ɨ ƑǄ ù˗ƴƗ

 ˣǄ ˕ƟäĀ ˣ˹ƗĀ˗ˬǁ æ˕ƟäĀ æʕ ˞Ƣ üǘ˭Ƣä ˢƷîùǗä  öʕ ǆ ˣ˹ƴȿîǔǁ çƑ˷˹ƗĀ˗ˬǁä ˗˹ˮḥǁä Ǎǁä ƕƺƑƮǕƑȸ

 Ǐ˶˹ˠ˷˭ǁä.ƑǄƑ˶Ɨ ä˖ǉ ˗Ǆ˕ǐ 

ǁä ǍǊ˭˷Ǆ Ǐƺ Ƒ˵ȹà ƕƽƑ˞ǁä ɄƓ ˢ˹ˠ˷˭ æƉ˯ƺ ˁʼˤ˭ǐ Ǎ˭Ǆ Āä Ǐ˲ɚƴǁä ǇƑ˯ƗǗä Ǐƺ Ʉ˶ƴȹ Āä Ʉ˶ƴȹ Ǐḥǁ

Ǉ̠ ˹ƷĀ Ƒɀ˗˭ɚˬǂǁ ýƑƴ˝ ìˤƜĀ ˕˷Ƴ 

 ˕Ǌ˳ȹ Ɉƾƺ ˙˹ǁ Ǉ˕Ɵˤǁ Ʉǐ˖ǁä ä˖ǉǍǂƳ  ˕Ǌ˳ȹ Ƒ˵ȹà ɄƓ ǏḨ˖ǁä ˢ˹˶˴˭ǁäǍǂƳ ǂǁ ɔƏƑƻǁä ÞƑḨ˖ǁä.ˢ˶˴˶ 

 Ɉˬ˱ǂƗ ƑǊǆàĀ ÞǏƪ ɂ˹˵Ɨ Ǘ ƑǊǆàĀ æ̠ ˵Ǆ ƑǊǆàĀ ƑǊƗî˕ǆĀ çä̠ ƻ˞ǁä ƕ˹Əäˤ˳Ƴ ǈǁ Ƒ˷ƻƮä ˤǁ ä˖ǉä ýƑˠ˷ǁ

îˤ˞˭ǁä ˕Ʈ Ǐǉ çä̠ ƻ˞ǁä þä ˕ǀƉ˭˷ƨ ǏƳƑ˶˯ǁä 

 Ƒǉîˤ˞˭ǁ ƕȿˤǂ˞˶ǁä çä̠ ƻ˞ǁä èĀ˕Ɵ ƕˬ˲˷ƺ æ̠ ˹Ƹ˴ǁä çƑ˷ƏƑḥǁä Ǐƺ Ǎ˭Ɵ çä̠ ƻ˞ǁä æî˕ǆ ä˖ǉ Ǎǁä ƕƺƑƮǕƑȸ

 ˢǊ˲ƻǆ îˤ˞˭ǁä ÞƑ˶ǂƳ ùä̠ ˭ƳƑȸ ä˖ǉĀ ƕǁƑ˰˭ƨǗä ƕˬ˲ǆ ɍ˕ƴ˭Ɨ ˗Ƣä ˙˷ƜĀ Ǐƽîà ÞǏ˳ǁ 



ĶBased on probability factors. any viable DNA strand having over 84 

nucleotides cannot be the result of haphazard mutations. At that 

stage, the probabilities are 1 in 4.8 x . Such a number, if written 

out, would read 

480,000,000,000,000,000,000, 000,000,000,000,000,000,000,000,0

00,000.  

ĶMathematicians agree that any requisite number beyond  has, 

statistically, a zero probability of occurrence. Any species known to 

us, including the smallest single- cell bacteria, have enormously 

larger numbers of nucleotides than 100 or 1000. In f act, single cell 

bacteria display about 3,000,000 nucleotides, aligned in a very 

specific sequence. This means, that there is no mathematical 

probability whatever for any known species to have been the product 

of a random occurrence; ĳrandom mutations,Ĵ to use the 

evolutionistĴs favorite expression.ķ 

*L.L. Cohen, Darwin was Wrong (1984), p. 205.  

 Ɍ̠ǆ Ƒ˶Ḩ îʕǉ̞Ɨ xḥǁĀ îʕ Ɨ˞ Ǘ çä̠ƻ˞ǁä 
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 Ƒ˷ƨîì ˕Ʈ çä̠ ƻ˞ǁä Ǐƺ ƕ˹˶ǂƳ ɔƏƑƾƟ ˙˶Ƣîˤ˞˭ǁä ÞƑƳìä 

1  æî˕˷ǁäRARE EFFECTS 

2  ƕ˹Əäˤ˳ƴǁäRANDOM EFFECTS  

3  æ˕˹ƻǄ ˗˹ƷNOT HELPFUL 

4  ƕƺƑƮâ ˓˲˹ǁNO EDDITION 

5  Ƒ˹ƳƑ˶Ɯ Ʉ˶ƴƗ çƑ˷˹˯ǁäALL AFFECTED 

 îˤǉ˕Ɨ ɄƓ îˤ˞˭ǁ ɍìˑƗ Ǘ ƕ˹˶ǂƳ ƕƾ˹ƾ˰Ḩ çä̠ ƻ˞ǁä äíƑ˶ǁ Ƒ˷ƺ˗Ƴ ä˖ǊǁĀ 

ƑƾƟǗ Ʉ˹˴ƻ˭ǁä ˣǄ ÞǏ˳ȸ ƑǊƟ˗ƪƉƨ Ǉ˖ǉĀ çä̠ ƻ˞ǁä Ʋ˷˶ǁ ƕƾɀ˗˝ ƑǊƓ ˕Ɯˤǐ ƕ˹ǂƢ ɄḨ ä˖ǊǁĀ 

 çä̠ ƻ˞ǁä ˣǄ Ǎ˶ˠƴǁä ƕ˹ˬǂƷǓä ƞ˹˰ Ɨ˴ þĀ̞Ɠ ƕǂ˹ǂƾǁä ƕ˹˶ḥǁä ƑǊ˷Ǆ Ǎƾˬ˭ǐ ɍ̟ǁäĀ æ̠ƪƑˬǄ ƞ˰ Ɨ˴

 ƑǊˬǂƷä çä̠ƻ˞ǁä xḥǁĀ .ƕ˟ˤ˰ǂǄ çä̠˹ƸƗ Ǎǁâ ɍìˑƗ ǗĀ æ̞ǐƑ˰Ǆ þʕḥƗ ýƑƳ Ʉɚ˳ȸ ƕǂ˹ǂƾǁä ü˕ƴƗ Ǐ˭ǁä

 sƗ ̞ƽĀ .æîƑƮ þʕḥƗ çƑ˷˯˹ ǁä xƳ ƕ˯ƗƑ˷ǁä çƑ˷˹ƗĀ̠ˬǁä xǄçƑˬƙä  ǍǂƳ ˓˶Ɨ çƑƨäîì ǍǂƳ ÞƑ˷Ɠ ˡǁí

í çä̠ ƻ˞ǁä ƕˬ˲˷ƺ ÛƕǊǀƑƻǁä åƑȸí æîƑ˵ǁä çä̠ ˹ƙƉ˭ǁä çä ƕǂƗƑƾǁä Ǎǁâ Ʉ˴Ɨ ƑǊ˷Ǆ70% Û ˣǄ ˗ˮǀàĀ

29%  ǈ˭˹˶Ǆ ˗˹Ʒ ˓ǆƑḨ ˤǁ Ǎ˭Ɵ æîƑƮ ˓ǆƑḨ ƕ˹ƾˬǁä çä̠ ˹ƙƉƗ Ƒ˶˷˹Ɠæ˕ǐƑ˰Ǆ ƑǊ˶ˠƴǄ  ƑǄ ä˕Ɯ Ʉ˹ǂƽĀ

Ƒɀ˗ǉƑ˟ ˗ˬ˭ƴƗ öʕ ˷Ɨ  ɂ˹ƻ˝ Ʉɚ˳ȸ˕ǐ˕Ɯ ÞǏƪ ɂ˹˵Ɨ ǗĀ .  



ÝæîƑƮ ýä æ˕˹ƻǄ Ǐǉ ɄǉĀ çä̠ ƻ˞ǁä ù˗ƴǆ þä Ƒ˷ǁ ɂ˹Ḩ ˜ƴˬǁä üƑ˲ȹ ˕ƽĀ 

ǈƺ˗Ƴ ä˖ǉ .çä̠ ƻ˝ èä˕ƟǕ ƕƻǂ˭˱Ǆ çä̠ ˹ƙƉ˭Ɠ çƑ˷ƏƑḨ ǍǂƳ åîƑ˯Ɨ ɔɀ˗˝ ˣƳ ˢǂƴǁä 

 äˤȿ˗Ɯçä̠ ˹ƙƉ˭ǁä èä˕ƟǕ  çä̠ ƻ˞ǁäǍǂƳ  ƕǊǀƑƻǁä ƕȸƑȸíĀ öìƑƻ˵ǁä ɄˮǄ ƕƻǂ˭˱Ǆ çƑ˷ƏƑḨǍ˭ƟĀ  Ƒɀ˗˹˭ɚˬǁä

 çä̠ ƻ˞ǁä ˣǄ ˣ˹ǐǘǄ ƕƨäîì ˣǄ ˢǂƴǁä ˣɚ˶Ɨ ǈ˹ǂƳ ÞƑ˷ȿĀ çƑǉˤ˳Ɨ Ǐǉ ƛƏƑ˭˷ǁä Ƒ˶ƏäìĀçˤǄĀ  

ƻǁä ƕȸƑȸí ˣƳ ƑƾȸƑƨ ˓˶ǂḥƗ îʕ˞˭ǁäĀ öʕ˷ ǁ˭ä xƓ˹ ú̠ƻǁä ɂǂǄ Ǐƺ ƕǊǀƑ  

 ƕȹä˕Ɠ ˣǄ ǈǆä ƞƮĀàĀ1906  ɍ̠˯ ȹ î̠ƽ Ƒ˹ˬǄʕǂḨ ƕƴǄƑƜ xǄ ÞƑ˹ƟǗä sǁƑƳ þƑƜîʕǄ ˓ ǉ˷ ðƑǄʕƗ ý

 Ƒ˹˷˹Ɯ ƕǊǀƑƻǁä ƕȸƑȸí ǍǂƳ åîƑ˯˭ǁäDrosophila melanogaster  çä̠ ƻ˝ èä˕Ɵä ɔɀ˗˝ ˣƳ

îˤ˞˭Ɨ Ǐḥǁ æ̠ ˹ˮǀ 

ɄˮǄ îˤ˞˭ǁä ÞƑ˶ǂƳ ˣǄ ˗˹ˮḥǁä Ǉ˕ƴȿĀ 

 Hugo deVries,  

Calvin Bridges,  

A.H. Sturtevant. 

 ƕȸƑȸí xƳ äʕƴ˹˞˭˲ȹ ƑǄ ɄḨ äʕƨîì þ̠ƽ xǄ ̠ˮǀà æ̞˶ǁ xɀ̠˹ ḥˮǁä sǉ̠˹ƷĀ ˓˹˶ƪ ̞ǁʕƜ ìîƑ˳˭ɀîĀ

 çƑƻƬ ˣǄ Ǉ̠ ˹ƷĀ ƕƻǂ˭˱˶ǁä æ̆ ǊƜǓäĀ ýƑ˲ƽǓä çƑˬ˹Ɨ˗ƗĀ ˣ˹ƴǁä ˒˹Ḩ˗ƗĀ êƑ˷˯ǁä ˒˹Ḩ˗ƗĀ þäˤǁà ƕǊǀƑƻǁä

ˣƏƑḥǁä ä˖ǉ 



 öʕ ˷˭ǁä ìĀ˕Ɵ ɍ˕ƴ˭ɀĀ è˕˰ȹ þä ˣɚ˶Ǆ îˤ˞˭ǁä þä çƑˬƙǗ äˤǁĀƑƟ Ʉ˵ƺä ˗Ƣä ˙˷ƜǗ ˙˷Ɯ îˤ˞˭ɀĀ

ýä˕˱˭ƨƑȸ  ƞƮäĀ üƑˮǄ Ǐǉ Ǐ˭ǁä æ̠ ˹Ǌ˳ǁä ƕǊǀƑƻǁä ƕȸƑȸíƕƙäîˤǂǁ  Ǐƺ ä̠ ˹ˮḨ ˓Ǆ˕˱˭ƨäĀ ǈƳ̠ ˲ȸ ɄƨƑ˷˭ƗĀ

 æ̠ ˮḥǁĀ Ʉ˹˯ǁä ˗˶Ƴ ˗˴ƾǁ îˤ˞˭ǁä èĀ˕˰ǁ ƕˬƨƑ˷Ǆ ǏǊƺ ü˕˷Ǆ ƕ˞ƨäˤƓ ƕ˹ƙäîˤǁä çƑƻ˴ǁä ƕƨäîì

˭ǆǕä îˤ˞˭ǂǁ ƕȿˤǂ˞˶ǁä çƑ˷˹˯ǁä ì˕Ƴ ƕǂƽĀ éƑ 

 ƑǉĀîˤ˞ȹ Ǐḥǁ äˤƴ˹˞˭˲ȹ Ǐ˭ǁä ƕ˹Ḩ˖ǁä çǗĀƑ˰˶ǁä ɄḨ äĀ˗ƜäĀ åîƑ˯˭ǁä Ǉ˖ǉ ɄḨ ƲǄ üˤ˰˭Ɨ ˢǁ ˣḥǁĀ

 ˗Ƣä ˙˷˯ǁ ɄƨƑ˷˭ǂǁ.ƕǊǀƑƺ åƑȸí ç˗˶˭ƨäĀ 

 

 ƕƻǂ˭˱Ǆ ƕ˹ƏˤƮ éäʕ Ǆä ƕƻǂ˭˱Ǆ çä̠ ƙˑǄĀ ùĀ˗ˠǁ ˜˹ˬǁä äʕ Ʈ˗Ƴ ǈǆä çǗĀƑ˰˶ǁä ˣ˶Ʈ ˣǄ ǘˮ˶ƺ

 ƕ˹ƗˤƬĀ 

http://www.google.ca/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=2mFADV95_uY68M&tbnid=FYqYqFwTNYbltM:&ved=0CAgQjRw&url=http://en.wikipedia.org/wiki/Drosophila_melanogaster&ei=X0QcVM-3C-n9ygOYx4KYBA&psig=AFQjCNGpLFZrivYJRwUjXPYIgWzv8Z9akA&ust=1411225055285938


 

˖ƸƗ Āä ƕƻǂ˭˱Ǆ ƕȹ 



 

à ǏǂƳä ɈƸƮ Āä ƕƻǂ˭˱Ǆ ƕƴƪĀä ƕƻǂ˭˱Ǆ çƑɀĀƑ˶˹Ḩ  ìäˤǄ Ā ƕǂ˹ƾƙ þìƑƴǄ ƑǊ˷Ǆ ƕƻǂ˭˱Ǆ þìƑƴǄ ɄˮǄ

ƕɀîä̠ ˰ǁä çƑǄ˕˴ǂǁ ƑǉˤƮ˗Ƴ Ƒ˵ȹäĀ çäˤǀä̠ ˹Ɠ ɄˮǄ  ˣ˹ǐƑƺƑḥǁä Ǎ˭ƟĀ 



 

 çƑǄĀïˤǄĀ˗Ḩ ƲȿîǓä ǏǂƳ çƑ˷˹˯ǁä Ǐƺ è˕˰Ɨ Ǐ˭ǁä çä̠ ƻ˞ǁä äˤƨîìĀ  ƑǊǆƑɚǄĀ çƑ˷˹˯ǁä äʕ ˶ǂƳ ɄƓ

ɀ˗Ƣ ƑǊǁ äʕ ǂ˶ƳĀ çƑǉˤ˳Ɨ Ɉƾƺ ƕ˯˹˭˷ǁäĀ .ƕ˹˷˹Ɯ ƕ˞ 



 

çˤǄ ˢǉ̠ ˮǀäĀ 



 

 üƑ˹ƜǗ ƕǊǀƑƺ ƕȸƑȸí ƕǊǀƑƻǁä ƕȸƑȸí ˓ǂ˟ ˣḥǁĀ ƕƴƪǗä Āä çƑɀĀƑ˶˹ḥǁä ˒ˬ˲ȸ ƕƻǂ˭˱˶ǁä åˤ˹ƴǁä ˢƷ̠ ƺ

 ˗Ƣä ˙˷Ɯ Ǐǁä ˗˹Ƹ˭Ɨ ˢǁĀ ä˕Ɯ Ǉ̠ ˹ˮǀ úǘ˝Ǘä ǏǂƳ åˤ˹Ƴ ɍä ƕ˹ˬǂƨ ƑǊ˯ƏƑ˭ǆ ˓ǆƑḨ çä̠ ƙˑ˶ǁä Ǉ˖ǉĀ

 èîˤƗ Ǘ ƕ˹ƾǂƢ .çîˤǉ˕Ɨ ƑǊǂƴ˯Ɨ èîˤƗ ƕ˹˷˹Ɯ åˤ˹ƴȸ ƕˬ˹Ƭä ƑǊ˷Ǆ ƕǂƽĀ 



 ˕ǐ˕˰Ɨ ˣǄ äˤ˷ɚ˶Ɨ ˢǉ400 ˕˹ƻǄ ˕ƟäĀ ˕Ƭ˗ǐ ˢǁĀ åˤ˹Ƴ ˢǊǂḨ æ̠ ƻ˝ 

 ƕǊǀƑƺ ƕȸƑȸí ˓ǂ˟ ɄƓ ˗Ƣä Ǝ˹ƪ Ǐǁä ƕǊǀƑƻǁä ƕȸƑȸí üˤ˰˭Ɨ ˢǁĀ 

 ɍ̠˹ǁĀƑḨ üʕƾ˹ƺ 

 ˣǄ400 ˗Ǌˠȹ ˢǁĀ Û˗Ƣä ˙˷Ɯ üˤƾƗ þä î˕ƾƗ ˢǊ˷Ǆ æ˕ƟäĀ ˣɚȹ ˢǁ ƕǊǀƑƻǁä ƕȸƑȸ˖ǁ ƕƙ˕Ɵ æ̠ ƻ˝  ˣǄ

çä̠ ƻ˞ǁƑȸ Ʉ˰Ɨ þä ˣɚ˶Ǆ îˤ˞˭ǁä ƕǂɚ˳Ǆ ˘Ḩ˗Ǆ þä ä˖ǉ 

ĶOut of 400 mutations that have been provided by Drosophila 

melanogaster, there is not one that can be called a new species. It 

does not seem, therefore, that the central problem of evolution can be 

solved by mutations.ķ 

Maurice Caulery, Genetics and Heredity p. 119.  

 üä̆ Ɨ ǘƺ îˤ˞˭ǂǁ ìˤƾƗ Ǘ ƑǊǆä ˓ˬƙ çä̠ ƻ˞ǁä þä üˤƾɀĀ è˕˰ȹ ɂ˹Ḩ ˤǉ îˤ˞˭ǁä ƕǂɚ˳Ǆ ˘Ḩ˗Ǆ ˕˴ƾȹ

.îˤ˞˭ǁä è˕˰ȹ ɂ˹Ḩ ƕǂɚ˳Ǆ 

 Ǝ˹ƪ ɍà ɍà ǗĀ ɔƓƑƨ ˤƜĀ ǈǁ ˙˹ǁ ý˕ƴǁä ˣǄ ˕ƟäĀ ˣ˹Ɯ ˒˲˭ḥƗ ˢǁĀ îˤ˞˭Ɨ ˢǁ ƕǊǀƑƻǁä ƕȸƑȸ˖ƺ

 îˤ˞ȹ.˗Ƣä ˙˷Ɯ Ǐǁä Ƒǉ 

 ˣǄ ɄḨ ˕ǐ˕Ɯ Ʉ˹Ɯ ƛ˭˷Ɨ ƕǊǀƑƻǁä ˓ƓƑȸí8  Ɉƨˤ˭˶ȸ ˣ˹Ƴˤˬƨà Ǐǁä ýƑȹà12  ä˕Ɯ æ̠ ˹ˮḨ üƑ˹Ɯà ɍà ýˤǐ

.˒ƽä̠ Ɨ 



 ˣǄ ƛ˭˷ƗĀ100  Ǐǁä400  æ̠ ƻ˝ ƕˬƽä̠ Ǆ ˣɚ˶Ǆ ɍà ýˤ˹ǁä Ǐƺ ƕ˵˹Ɠ400  ˕ƟäĀ Ʉ˹Ɯ Ǐƺ Ʉ˹Ɯ

 ˣǄ ˙ƾƻƗĀ15  Ɉƾƺ ƑǊȿĀ ýˤǐ Ǐǁä ƕƳƑƨ4  æ̠ ˹ˮḨ çä̠ ƻ˞ǁ éƑ˭˰Ɨ Ǘ Ɍä çƑǄĀïˤǄĀ˗Ḩ .îˤ˞˭˭ǁ

 îˤ˞Ɨ ǈȸ è˕˰ȹ ˣɚ˶Ǆ ƕ˹ȿˤɚƨ˗ɚ˹Ǆ ˗˹Ʒ çƑ˷ƏƑḥǁ ƕǂˮǄǓä Ʉ˵ƺä ˣǄ ƑǊǆä ó˗˭ƻǄ ǏǊƺ 

åîƑ˯˭ǁä ƕƻǂḥƗ ˛Ƣî Ǎǁä ƕƺƑƮǕƑȸ çä̠ ƻ˞ǁä ƕƨäî˕ǁ çƑ˷ƏƑḥǁä Ʉ˵ƺä ˣǄ æ˕ƟäĀ ǏǊƺ 

 îˤ˞˭ǁä ƕƳˤƨˤǄ ǇäˤƾƗ ƑǄ ä˖ǉĀ 

 æ˕Ƴ Ɉƾƺ ÞǏƪ Ǘ ɂǂḥƗ .ˣˬǁ ƕƜƑƜï Ǐƺ ùǗǗƑȸ ɄƨƑ˷˭Ɨ þä Ʋ˹˞˭˲Ɨ ƕǊǀƑƻǁä ƕȸƑȸí ïˤǄ ƲȸƑƬà

çƑǄĀïˤǄĀ˗Ḩ Ʋȿîä Ɉƾƺ ƑǊǁĀ ˗˹˴ƽ ˓ƽĀ ˗˶˭˲Ɨ ƕǂǄƑḨ ƑǊƗƑ˹Ɵ æîĀìĀ :åîƑ˯˭ǁä çƑ˷ƏƑḨ ɄḨ ˢƴ˞˭ǁ 

ĶThe fly could be bred by the thousands in milk bottles. It cost 

nothing but a few bananas to feed all the experimental animals; their 

entire life cycle lasts a short time and they have only four 

chromosomes.ķ 

R. Milner, Encyclopedia of Evolution p. 169. 

 Ʉˮ˶Ɨ ƕǊǀƑƻǁä ƕȸƑȸ˖ǁ ƕ˷˲ǁä þä ɍà30  xǄ þƑ˲ǆǗä üƑ˹Ɯà ɍĀƑ˲ȹ Ʉ˲ǆ Ʉˮ˶ƗĀ þƑ˲ǆǖǁ Ʉ˹Ɯ3 

 .å̠Ʈ ɄǄƑƳ ɄƽƑȸ ƑǊǁ æ̞ƟäĀ ƕ˷ƨ Ǐƺ ƕ˷ƨ þʕ ǂ˹Ǆ 



Ƒ˲ǆǗä þä Ƒǆ˗ˬ˭Ƴä ˡǁí ˣǄ ˗ˮǀä ǈǆä ˢƷî ƛ˭˷ǐ Ʉ˹˯ǁä Ǐƺ þ10  ˗ˬǀä ƕǊǀƑƻǁä ƕȸƑȸí ɍà40  Ǐƺ æ̠ Ǆ

 ɍĀƑ˲Ɨ ƕƾ˹ƾ˰ǁä Ǐƺ Ǐǉ çǗƑ˶˭ƟǗƑȸ ɍà Ʉ˹Ɯ Ʉǀ3  *   ˣǄ ˗ˮǀä ɍà þƑ˲ǆǖǁ Ʉ˹Ɯ9 

  Ǐƺ þƑ˲ǆǗä îʕ Ɨ˞ ɍĀƑ˲Ɨ îʕ˞˭ǁä ƕǂƟî xǄ ƕǊǀƑƻǁä ƕȸƑȸí ƕ˷ƨ ƕ˷ƨ þʕ ǂ˹˹ɚȹì þʕ ǂ˹˹ɚȹì 

900000000000000000000000000000000000000000000000000000

0000000000  ƕ˷ƨ 

 Ǎǁä ƕ˷ƨ ˤǉĀ åƑ˲Ɵ Ʉƽä ˖ƢƑ˷ƨ ˣḥǁĀ3 ƕ˷ƨ þʕ ǂ˹Ǆ 

 ˣǄ ˗ˮǀä æ˕˶ǁ ˣḥǁĀ Ɉƾƺ ƕ˷˲ǁ ˙˹ǁ ǈ˶˱˵ǁä åîƑ˯˭ǁä Ǉ˖ǉ ɄḨ ˢƷî þǗä Ǐ˭ƟĀ100  ǍǂƳ ƕ˷ƨ

 ˗ǐ˕ƾƗ ɄƽƑȸ Ʉˮ˶Ɨ ɍà ƕǊǀƑƻǁä ƕȸƑȸí îˤ˞Ɨ300  ɄǊƨä ƑǊǆä sƷî îʕ˞˭Ɨ sǁĀ þƑ˲ǆǗä ̠˶ƴǁ þʕ ǂ˹Ǆ

 ɍʕ˭˰˶ǂǁ îʕ˞˭ǁä Ǐƺ ̠˹ ɚˮȸ  ɄḨ ˓˰Ɨ îˤ˞˭Ɨ Ǘ ƑǊǆä Ʉˬƽä ɂ˹ḥƺ ɄǄƑƴḨ ǈǂƢìä ˢǁ ɍ˖ǁä ɄƽǓä Ǐ˷˹˯ǁä

 Ǐƺ ä̠ ˹ˮḨ îˤ˞Ɨ þƑ˲ǆǗä þäĀ ƕ˹ǂ˶ƴ˶ǁäĀ ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁä3  Ýƕ˷ƨ þʕ ǂ˹Ǆ 

 ˣǄ æì˗ƾǁä ǇƑˬƪä ˣǄ îˤ˞Ɨ þƑ˲ǆǗä þä ǏƳ˕ǐ ˣǄ3  ä̟ǉ þä üʕƾȹ Ʉ˹ǁ̞Ɠ ǈˬǁƑ˞ǆ ƑǄ̞˷ƳĀ þʕ ǂ˹Ǆ

ƽƑƺ ÛþƑ˲ǆǗä îˤ˞Ɨ ÞɈˬǁ Ǉä̠ ǆ þä î˕ƾǆ Ǘ ÞǏƪ æ̞ƟäĀ ƕ˷ƨ Ǐƺ ̠ˮǀäĀ ƕ˷ƨ þʕ ǂ˹Ǆ ƕƙǘˮǁä Ǉ̟ǉ ǈǁ ý̞

˗Ƣä ˙˷˯ǁ îˤ˞˭Ɨ ƑǊǆä çƑˬƙƑȸ ǈˬǁƑ˝äĀ ƕ˹ƴ˹ˬ˝ ùĀ˗˟ Ǐƺ ƕǊǀƑƻǁä ƕȸƑȸí ƕˬƽä̠ ˶ǁ 

 ü˕ƴǄ äĀ˕ɀ˘˹ǁ æ̠ ˶ǁƑȸ ƕ˹ƴ˹ˬ˝ ˗˹Ʒ Ƒ˵ȹà ɄƓ ƕ˹ƴ˹ˬ˝ ùĀ˗˟ Ǐƺ Ƒǉˤˬƽäî Ɉƾƺ ˙˹ǁ ˢǊǆä ƕˠƟǘǄ ƲǄ

îˤǄǓä ˕ƾƳä Ǘ Ǐḥǁ çƑȸƑ˲˰ǁä Ǐƺ ǈƴƮä ˢǁ ä˖ǉĀ .çä̠ ƻ˞ǁä  ˣ˹ɀîˤ˞˭ǁä ǍǂƳ  

 ƕˬ˲˷Ɠ çä̠ ƻ˞ǁä ˕ɀ˘Ɨ Ǐǉ Ɉƾƺ ˙ǀä ƕƴƪƑƺ15000%  æ˕˶ǁ ˙ǀä ƕƴƪä Ǐǁä ó˗ƴ˭ǐ Ʉ˹Ɯ ɍà12 

 þƑ˲ǆǖǁ îʕ˞˭ǁä xǄï xǄ xǐ˹ǘƓ æ̞Ƴ ɍĀƑ˲ȹ ýʕǐ 



Ǐ˷˹˯ǁä ǏǄ˗˹Ɯ ǈƟ̠ ƪ ƑǄ ä˖ǉĀ 

 Ʉ˹˯ǁä æ̠ ˭ƺ ƕƳ̠ ƨ ˒ˬ˲ȸ çä̠ ƻ˞ǁä åîƑ˯˭ǁ ˒ˬ˰Ǆ ÞǏƪ ˓ǂ˟ ƕǊǀƑƻǁä ƕȸƑȸí Ʉɀˤ˝ ˣǄ˘ǁ12  .ýˤǐ

 ˙ǀä ƕƴƪä Ǎǁä ƕǊǀƑƻǁä ƕȸƑȸí Ǐƺ çä̠ ƻ˞ǁä ü˕ƴǄ ˕ɀ˘˭ǁ ˓Ǆ˕˱˭ƨä15000 % öƑ˞˭ƨä Ʉḥǁä Ǐƺ .

 ɍĀƑ˲Ɨ Ǐǉ ƕǊǀƑƻǁä ƕȸƑȸí Ǐƺ è̞ Ɨ˰ ˓ǐäî Ǐ˭ǁƑƺ ƕǊǀƑƻǁä ƕȸƑȸí îʕ Ɨ˞ çäʕ˞Ƣ äĀ̟ƻ˰ȹ þä ÞƑ˶ǂƴǁä

îˤ˞˭ǁäĀ ƕ˹ƴ˹ˬ˞ǁä çä̠ ƻ˞ǂǁ ˣ˹˷˲ǁä æ˕ǐ˕Ƴ ˣ˹ǐǘǄ 

ĶThe fruit fly has long been the favorite object of mutation 

experiments because of its fast gestation period (twelve days). X- rays 

have been used to increase the mutation rate in the fruit fly by 15,000 

percent. All in all, scientists have been able to Ķcatalyze the fruit fly 

evolutionary process such that what has been seen to occur in 

Drosophila is the equivalent of many millions of years of normal 

mutations and evolution.ķ 

Jeremy Rifkin, Algeny (1983), p. 134.  

 ɍĀƑ˲Ɨ Ǐ˭ǁä ƕǊǀƑƻǁä ƕȸƑȸ̟ǁ ƕ˷ƨ äʕƨî̞ǐ sǁ sǊǆä ɍà3  ä̟ǉ äĀìäï ɄƓ þƑ˲ǆǖǁ ƕ˷ƨ þʕ ǂ˹Ǆ15000 

 ƑǄ ɍà ɂʷƮ ɍïäʕǐ45  ɍà þƑ˲ǆǗä xǄ (Ǐǁäʕ˭Ǆ ˁ Ƒʁ˵Ɨ ̇ ǁ˹Ā Ƒ˹ƓƑ˲Ɵ ǇƑǆ̟Ƣä ʕǁ) ƕ˷ƨ þʕ ǂ˹Ɠ

10  æ˕ƟäĀ ƕ˷ƨ Ǐƺ óîǓä ˗˶Ƴ ùƑƴƮä 

!ýˤƳ̆ ˶ǁä îˤ˞˭ǁä ˣǐƑƺ .çˤǄĀ çƑǉˤ˳ƗĀ åˤ˹Ƴ Ɉƾƺ ɄƓ ƕǊǀƑƻǁä ƕȸƑȸ˖ǁ îˤ˞Ɨ è˕˰ȹ ˢǁ ä˖ǉ ˢƷîĀ 



 ǏǂƬǓä ˕˯ǁä ˣǄ äˤƨä þƑḨ çä̠ ƻ˞ǁä ƛƏƑ˭ǆ ɄḨ ɄƓ 

All mutations observed produced flies that were inferior to the original 

fly. 

In the beginning, Walt Brown p. 34.  

 

 ƕƨäî˕ǁä Ǉ˖ǉ Ǐƺ ƕǊǀƑƻǁä ƕȸƑȸí çƑ˷˹Ɯ äʕ ƨîì ˣ˹ˮƟƑȸ ɔɀ˗ƺ 

 

 ˣǄ ˗ˮǀǗ îˤ˞˭ǁä ƕƨäîì Ǐƺ ˓ǂƸ˭ƨä Ǎ˭ǁä ƕǊǀƑƻǁä ƕȸƑȸíĀ100  ƕ˷ƨ  



 

 îˤ˞Ɨ ɍà è˕˰ȹ ˢǁ ǈǆä Ɉƾƺ ˙˹ǁ ˔˰ˬǁä ä˖ǉ ƛƏƑ˭ǆĀ Ƒ˶Ǆ ä˕˹ƾƴƗ ˗ˮǀä ƕǊǀƑƻǁä ƕȸƑȸí çƑ˷˹Ɯ þä ɄƓ

ú˕˴ȹ 

 



 ƕ˯Ǆ˗Ɠ æ̠ ƻƪ ˡƻȸ äˤǄˤƾȹ ˢǉ ä˖ɚǉ ÞƑḨ˖ǁä Ǐƺ ƕȹƑƷ ä˕Ɯ ˕ƾƴǄ ˗Ɨˤ˹ˬ˶Ḩ ƛǄƑǆ˗Ɠ æ̠ ƻƪ ˡƺ ɄˮǄ ˤǊƺ

 ƑǊƓ ýˤƾƗ Ǐ˭ǁä ɂƏƑ˟ˤǁäĀ ƑǊ˹ƺ åˤ˭ɚǄ ˤǉ ƑǄ ù˗ƴ˹ǁ ƕǊǀƑƻǁä ƕȸƑȸí çƑ˷˹Ɯ 

æ˕ǐ˕˯ǁä çƑ˷˹˯ǁä ùǗä ˣǄ ú˕˴ȹ Ǘ ƑǄ þǗä Ǎ˭Ɵ ƑǊ˹ƺ äĀ˕Ɯˤƺ  Ƒ˵ȹäĀ ˗Ƣä ˣƏƑḨ Ǐƺ æìˤƜˤǄ ˗˹Ƹǁä

 æ˕ǐ˕Ɯ çƑ˷˹ƗĀ˗ȿĀ çä̠ ˹ˬƴƗ 

 

 ó˗˭ƻ˶ǁä ǈǆä sƷî Ɍ̠ƢǓä çƑ˷ƏƑḥǁä Ǐƺ æìʕƜʕǄ ̠˹Ʒ ƕǊǀƑƻǁä ƕȸƑȸí Ǐƺ æ̆˶˹Ǆ çƑ˷˹Ɯ þʕɚȹ ɂ˹ḥƺ

 ˢǁ ä˖ǉĀ ƑǊ˷Ǆ ɄƽǓä çƑ˷ƏƑḥǁä ƲǄ ƑǊƓƑ˳˭Ɨ ƑǊƗƑ˷˹Ɯ ˒ǂƷä ˕˯ǆ þä ˒˯ȹ þƑḨ ɍà îˤ˞Ɨ ƕ˯˹˭ǆ ƑǊǆä

Ɨ îˤ˞˭ǁä ÞƑƳìä ˕Ʈ ˤǊƺ Ǉ˕˯ǆƑǄƑ˶  

 äĀ˕ƜĀ ˢǊƺ1468  ˢǊ˷Ǆ ˕ǐ˕Ɯ ˣ˹Ɯ536  ɍä ƑǊƓ ˕Ɯˤǐ Ǘ ǈǆä ó˗˭ƻ˶ǁä ìäʕ ǀǗä ƕƾ˞˷Ǆ Ǐƺ ˣ˹Ɯ

 çƑ˷˹Ɯ 



 

 ÝǏ˯ɀî˕˭ǁä îˤ˞˭ǁä ƕ˹Ʈ˗ƻȸ ƕ˶˹˭˹ǁä çƑ˷˹˯ǁä Ǉ˖ǉ ˗˲ƻƗ ɂ˹ǀ 

 ǏḨ˖ǁä ˢ˹˶˴˭ǁƑȸ Ǘä ˗˲ƻƗ ǗĀ Ƒǉ˕Ʈ Ǐǉ 

 ƕƺ˕˴ǁƑȸ ǈƙĀ˕Ɵ Ʉ˹˰˭˲ǄĀ ú˕˴ȹ Ǘ ˣƏƑḨ ɄḨ Ǐƺ Ǐ˷˹˯ǁä ˕˹ƾƴ˭ǁä ðƑ˹ƾ˶ǁä ˙ƻ˷ȿĀ˖ǊƓ˕˹ƾƴ˭ǁä ä 



 

 Ǘ Ɍʕ˭˲Ǆ ƕǁˑ˲Ǆ Ǐˬ ƴ˴ǁä ïƑǊ˯ǁä Ǐƺ ý̞˱ ˭˲Ɨ çƑ˷˯˹ ǁä xǄ æ̠˹ƸƬ ̠ˬ ƴ˭Ɨ ƕƳʕ˶ Ǆ˯ þä äʕǁƑƽ Ƒ˵ȹäĀ

˕˹ƾƴ˭ǁä ˣǄ Ʉƾƴȹ 

 

 Ʉ˹˱Ɨ100  ƕ˹˷˹˯ǁä Ƒǉìäʕ ǀä Ǐƺ ˕ǐ˕Ɯ ÞǏƪ ɂ˳˭ḥǆ æ̠ ˭ƺ ɄḨĀ ƕǊǀƑƻǁä ƕȸƑȸí çƑ˷˹Ɯ ˢǊƻǁ ƕ˷ƨ

ǁä ɍ˕ɀˑǄ üä̆ ǐ ǗĀ ƑǊ˹ƺ ä˕Ɯ ˕ƾƴ˶ǁä ǈȹä þä ɍ˕ǁä ƕ˯Ǆ˗Ɠ åˤǂƨäĀ .ƕƺ˕˴ǁƑȸ ƑǊǆä äˤƳ˕ǐ îˤ˞˭  



 Ɍ̠Ƣä æ̠Ǆ ǈƨî̞ƗĀ ǈ˯Ǆä̠Ɠ Ǐƺ ̞˹ƾƴƗ ̠ˮǀä ÞƑ˹ƪä ɂ˳ ḥ˭Ɨ ǈ˭˯ Ǆ̠Ɠ ðî̞Ɨ Ƒ˶ǂḨ ̠Ɨʕ˹ˬ˶Ḩ Ʉ˹˱Ɨ

 ƕƸǁ Ǐƺ ˗ˮǀä ˕˹ƾƴƗ ɂ˳˭ḥƗ æ̠ Ǆ ɄḨĀ ƕƴȸäîĀ ǈˮǁƑƙ æ̠ Ǆ ðî˕ƗĀ ƑƾȸƑƨ ǈƺ˗ƴƗ ˢǁ ˗Ƣä ˕˹ƾƴƗ ɂ˳˭ḥƗĀ

ƛǄ˗Ɠ ǈǆä üˤƾƗĀ ìƑ˷ƴȸ ˗˴Ɨ ä˖ǉ ɄḨ ˕ƴȿĀ ÞǏƪ ƑǊ˷Ƴ ù˗ƴƗ ˣḥƗ ˢǁ ǈ˭˯Ǆ˗Ɠ  þĀ̞Ɠ ƕ˹Əäʕ˳Ƴ ƕƾɀ̠˞ȸ

 ˢƷî ÞƑḨ˖ǁä ɔƏƑƻǁä ˢ˶˴˶ǁä ˜ƺî ǍǂƳ îä̠ ƬäĀ ìƑ˷Ƴ ˣḥǁĀ ɍìƑ˹Ɵ ˢǂƳ ˙˹ǁ ä˖ǉ ÝǏḨï ƛǄ˗ˬǄ ɄƢ˕Ɨ

.ǈǁ ˕Ǌ˳ȹ Ǐƾ˹ƾ˰ǁä ˢǂƴǁä þä 

 çƑˬǆ ǗĀ þäʕ˹Ɵ ǗĀ þƑ˲ǆä Ɍ̠ǆ sǁ äíƑ˶ǂƺ îʕ Ɨ˞ ˒ˬ˲Ɨ ƕƴƪǓƑȸ çä̠ƻ˞ǁä ˓ǆƑḨ þä Ƒ˵ȹà ɄƏƑ˲Ɨä ɄƓ

ǉ Ǐƺ Ǘ îˤ˞Ɨ ˗ˮǀäĀ Ʉ˵ƺä Ƒ˫˹ƪ Ǐǁä îˤ˞Ɨ Ǎ˭Ɵ ǗĀ Ʉȿˤǆ˗˳Ɨ ƕƙìƑƟ Ǐƺ ǗĀ ǏǀäïƑ˯ǆ ǗĀ Ƒ˶˹ƪĀ˗˹

 ƕˬ˲ Ɠ˷ þƑ˲ǆǗä îʕ˞˭ǁ Ʉ˵ƺä ƕƬ̠ƻǁä þʕḥƗ þä ˒ ȹ˯ Ǐ˭ǁä Ƒ˶˹ƪʕḨʕƺ xǄ þǗä15000 % ä˖ǊǁĀ .

 Ǐƺ Ǉä̠ǆ þä Ʋ˹˞ ˭˲ǆ Ǘ Ʉɀʕ̋ xǄï ̟ƢƑɀĀ ä̞Ɯ Ǝ˹˞ ȸ ̠˹ Ƹ˹˭ǁä þä ˒ˬ˲ȸ þǗä îʕ Ɨ˞ ɍ̠ǆ Ǘ Ƒ˷ǆä ƕ˯Ɵ

 Ā Ƒ˶˹ƪĀ˗˹ǉ ˣǄ ƕƾȸƑ˲ǁä ƕǂˮǄǓä Ǐƻƺ Ƒ˷ǂ˹Ɯ ƕˬ˲˷Ɠ ˗˴˭˱ȹ Ʉȿˤǆ˗˳Ɨ1 :15000  þä ƲƽˤƗà ˤǁ ɍà

 ɄḨ æ̠Ǆ çƑˬǆ Āä þäʕ˹Ɵ Āä þƑ˲ǆǗä xǄ îʕ˞˭ǐ ̞ǐ̞Ɯ ̇ Ɯ˷ Ɍîà300000  ˁʼˤǄ Ǐƺ ƕ˷ƨ

.Ʋˬ˞ǁƑȸ è˕˰ȹ ˢǁ ä˖ǉ ˣḥǁĀ .ƕ˷ƨ ˣɀ˗˳Ƴ Ǐƺ Ǉäîä þä ˒˯ȹ Ƒ˶˹ƪĀ˗˹ǉ 

 ƕ˷ƨ ˣǄ þƑȸƑ˹ǁä þä ƕˠƟǘǄ ƲǄ1945 ƕǂˬ˷ƽ ˣǄ öƑƴƪǘǁ äʕ Ʈ˗ƴƗ ˣǐ˖ǁä çǗƑƟ ƕƨäîì çä˕Ɠ 

) ƕɀî˖ǁä ˗˹Ƹ˴ǁä Ʉƻ˞ǁä92000  ˗˹ˬƴƗ ˕Ɵ ǍǂƳ ǍƗˤ˶ǁä ˣǄ Þäˤƨä äʕ ǆƑḨ ǏƽƑˬǁäĀ äˤƗƑǄ ˛˱ƪ

 ˢƨä ˢǊ˹ǂƳ ˓ƾǂ˝ä þƑȸƑ˹ǁäĀ (ˣ˹˹ǆƑȸƑ˹ǁä ˜ƴȸhibakusha  x˹˫ǂ˭˶ ǁ˶ä ̠˶ƴǁä ɍ̠˹˴ƽ ̠˳ ǁˬä ɂƬʕǁ

ä˖ǉ ɄḨ Ǐƺ ˕ƟäĀ îˤ˞Ɨ ɂ˳˭ḥǆ ˢǁ ˣḥǁĀ çƑƗƑˬ˷ǁäĀ çƑǆäˤ˹˰ǁä ˓ƨîì Ƒ˵ȹàĀ ƕ˹ƾǂ˱ǁä åˤ˹ƴǁƑȸ 

 ƕ˷ƨ Ʉȿˤǆ˗˳Ɨ ƕǁƑƟĀ1986  ýˤɀ˘˹ƨ Ā ýˤ˹ǆäîˤǐ ɄƓ Ƒ˶˹ƪĀ˗˹ǉ ɄˮǄ Ɉƾƺ ýˤ˹ǆäîˤǐ ˗ˮ˷Ɨ ˢǁ ý137 

 ˣǐìˤǐäĀ131  Ƒ˶ȸ ˓ƽˤǁä ä˖ǉ Ǐƺ Ǐ˭˹ƺˤ˲ǁä ìƑ˰Ɨǘǁ ƕ˹Ƴäî˘ǁä ƕƾ˞˷˶ǁä ˒ǂƽ Ǐƺ ÞäˤǊǁä Ǐƺ ä˖ǉ ɄḨ



Ƒ˰ƗǗä ƕ˹ƾȿĀ üƑ˶˳ǁä Ǐƺ ä̞˷ǁʕƓ Ǐǁä ýƑȹà æ̠˳Ƴ Ǐƺ ƕɀî̟ǁä ƕȸƑ˰˲ ǁä ç̞ Ǆ˭äĀ ɍ̠ƽĀ þ̞Ǆ xǄ ƑǊ˹ƺì 

 ƕǂ˹ǂƽ ƕˬ˲ Ɠ˷ Ƒ˹ǆîʕƻ˹ǂḨ Ǐ˭Ɵ ˓ǂƬĀ ɄƓ å̠Ƹǁä Ǐƺ ƑȿîĀä ú̠ƪ ɄḨĀ þƑǆʕ˹ǁäĀ ú̠ ǁ˳ä Ǐƺ Ǐ˭ƺ˹˲ʕ ǁä

 þƑḨ ä˖ǉ îƑƙäĀ .ƕƻǂ˭˱˶ǁä óîǓä çƑƾˬ˝ Ǐƺ ˗˳˭ǆä öƑƴƪǗäĀ ˣǄ ˗ˮǀä çˤǄ10000  ˢǊ˷Ǆ ˛˱ƪ

 Ɉƾƺ37 ä˖ǉ ˣǄ ˢǉǗäĀ çäˤ˷ƨ ˙˶Ƣ æ˕˶ǁ ǇîƑƙä ˣǄ ǏƽƑˬǁäĀ ǈ˲ƻǆ èìƑ˰ǁä Ǐƺ äˤƗƑǄ ˛˱ƪ 

800000  Ʉƻ˝ äʕ ǆƑƳ Ǐ˭˹ƺˤ˲ǁä ìƑ˰ƗǗä çƑȹǗĀ ˜ƴȸ Ǐƺ çäˤ˷ƨ èǘƙ ˣǄï Ǐƺ äĀ˕ǁĀ (ɂƨǔǁ)

îʕ Ɨ˞ sǊ˷Ǆ ɍà Ɍ̠ǆ sǁĀ ƕƻǂ˭˱Ǆ çƑƜî̞Ɠ öƑƴƪǗä îƑƙƑȸ Ǉʕ˳ ǁ˭ä xǄ 

 ǏǂƳä ƕ˹ǁƑ˶˭ƟƑȸ çä̠ƻ̋ ˒ˬ˲ȹ öƑƴƪǗä Ƒ˹˶ǂƳ xḥǁĀ Ʋˬ˞ ǁƑȸ þ̆ Ǆ˰ ä̟ǉ þä sƷî15000  ɍà æ̠ Ǆ

 öƑƴƪǘǁ ˣ˹Ʈ˗ƴ˭˶ǁä æìǗʕ ǁä Ǐˮǐ˕Ɵ ì˕Ƴ800000 Ǘˑ ǉ ƕˬ˲ Ɠ˷ þʕǂˮ˶ȹ Þ15000%  üƑƻ˝à ì˕Ƴ

 ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁä Ǐƺ12,000,000,000  ɍà12  äíƑ˶ǂƺ ƕ˹˯ɀî̞Ɨ ƕ˹ƴ˹ˬ  ̋çä̠ƻ˞ȸ Ʉƻ̋ þʕ ǂ˹Ɠ

 Ý˕ǐ˕Ɯ ˙˷Ɯ ɍà ˢǊ˷Ǆ îˤ˞˭ǐ ˢǁ 

 Ǐǁä ƕˠƟǘ˶ǁä ˗˶˭ƨä ɄƓ1999  ˕ƾƺĀ ƕƳˤ˷˭Ǆ çƑǆƑ˝˗ƨĀ Ƒ˹˶˹ǆäĀ ƕ˹ƽî˕ǁä æ˕Ƹǁä Ǐƺ óä̠ Ǆä ìˤƜĀ

 Ƒ˵ȹàĀ .ƕƳƑ˷Ǆ ɂʷƮĀ ýƑƳ ɂʷƮĀ ˗ˠ˷ǁä ˒ˬ˲ȸ ä˕Ɯ ƕƴƻƗ˗Ǆ ˓ǆƑḨ Ɉƾ˲ǁä ƕˬ˲ǆ çƑǊǄǘǁ

 çƑǉˤ˳˭ǁä 

 Ʉɀ˗Ɠä Ǐ˭Ɵ çäʕ ˷ƨ èǘƙ ˣǄ ˗ˮǀä ç˗˶˭ƨä ƕƨäîì Ƒ˵ȹàĀ1990  è˕˰ȹ ˢǁĀ çƑƗƑˬ˷ǁäĀ çƑǆäˤ˹˰ǂǁ

 xǄ ̞ƟäĀ ̞ǐ̞Ɯ öʕǆ ǗĀ î̞Ƭ þä è̞ ȹ˰ sǁ Ǎ˭Ɵ ɄƓ æ̞ǐ̞Ɯ ðƑ˷Ɯä ̇ ǁ˹ ɄƓ Ɍʕ˭˲Ǆ ɍà ǏǂƳ îʕ Ɨ˞

ƑˬǄ ˓˶ȹ ˢǁ þä öƑƴƪǘǁ ó˗ƴƗ ɍ˖ǁä ɄƓ çƑƗƑˬǆ ɍà ƕ˷ƨ ɄḨĀ .ǏǂƬǗä ˣǄ ˗˹ˮɚȸ ɂʷƮä þƑḨ æ̠ ƪ

 æˤǊ˳Ǆ ɄƜîä þƑ˶ˮƓ ˕ǁĀ ƑǊ˵ƴȸ ùä̠ ƢĀ ˗Ǌ˶ǂǁ ƕƨäîì ǘˮ˶ƺ ƕ˶˱Ʈ åˤ˹Ƴ äĀ˗ǐ äˤǆƑǀ 



 

 .lḥƻǄ ɍ̠ƾƺ ìʕ˶Ƴ Āä Ǉʕ˳ Ǆ lƺ Ƒ˵ȹàĀ 

 

 üˤ˯ƴǂǁ ƕƨäîì Ƒ˵ȹàĀ197  ƕ˶˯˶Ɯ Āä ÞƑ˶ƴǁä Ǐǁä ƕƺƑƮǕƑȸ ƕƾȸƑ˲ǁä åˤ˹ƴǁä ǈˬ˳ȹ ƑǄ ƑǊƓ þƑḨ

 .ƕǉˤ˳Ǆ 



 

˶ǁ ƕƨäîì Ƒ˵ȹàĀ ˓˯˭ǆä ˗ɀïƑ˷Ƣ ƕƳî˘200  .ǈƗĀƑƻ˭Ǆ Ǉʕ ˳Ɨ çƑƜîì ˢǊƓ ˢǊǂḨ èìƑ˰ǁä ˕ƴȸ ˗ɀ˘˷Ƣ

 Ýîˤ˞Ɨ ɍà ˕˯ǆ ˢǁ äíƑ˶ǂƺ 

 ƕǊǀƑƻǁä ƕȸƑȸí Ǎǁä ìˤƳä 

 Ʉ˹ƨäîˤɀˤǄĀ˗Ɠ ɄˮǄ çä̠ ƻ˞ǁä ˕ɀ˘Ɨ ƕ˹ƏƑ˹˶˹Ḩ ìäˤǄ äˤǄ˕˱˭ƨä ˢǉ ƕƴƪǗä ǈˬ˳ȹ ƑǄ Ƒ˵ȹà5-

bromouracil  ä˖ǉ îä˕ƾ˶ȸ çä̠ ƻ˞ǁä ü˕ƴǄ ˕ɀ˘ǐ10000 þä ƕ˯˹˭˷ǁäĀ æ̠ Ǆ  ˙˹ǁ çä̠ ƻ˞ǁä99% 

 ɄƓ æîƑƮ100% æ˕˹ƻǄ æ˕ƟäĀ Ʉ˯˲Ɨ ˢǁĀ æîƑƮ 

Mutations were not 99 percent harmful to the DNA and the organism; 

they were 100 percent harmful 

The Evolution Cruncher p346 

˕Ɵ ˕˷Ƴ ɍ˖ǁä ǈȹä þä ɍ˕ǁä ìäˤǀäĀ çƑ˷˹˯ǁ ˗˹Ǆ˕Ɨ Ǐǉ çä̠ ƻ˞ǁä þä ˓˭ˬƙä èƑ˰ȸǓä þǗ  Ǘ ˣ˹ƴǄ

.çˤ˶ɀĀ ɂʷ˵ȹ ɄƓ ˣƏƑḥǁä ǈǂ˶˰˭ǐ 



 æ˕˶ǁ äʕ ȿ˗Ɯ ɄƓ ƕƙǘƙ Āä ˣ˹˷ƙä Āä Ʉ˹Ɯ ƕǊǀƑƻǁä ƕȸƑȸí ǏǂƳ äʕ ȿ˗˯ȹ ˢǁ ˢǉĀ3000  ˗ˮǀä æ˕˶ǁ Ʉ˹Ɯ

 ˣǄ100 .ƕǊǀƑƻǁä ƕȸƑȸí îˤ˞˭Ɨ ˢǁĀ ɄǄäˤƳ ˣǄ äˤƴ˹˞˭˲ȹ ƑǄ ɄḨ ǈ˹ƺ äˤȿ˗Ɯ ƕ˷ƨ 

ç˕˹˶˹ƪ˕ǁˤƜ ìîƑ˳˭ɀî üˤƾ˹ƺ 

ǁä ƕ˹˰ǁä çƑ˷ƏƑḥǁä Ǐƺ éíƑ˶˷ǁä Ʉ˵ƺä Ǐƺ ëʕ ˲˶ǁä ˣǄ ǈǁ ˗˴Ɵ Ǘ ì˕Ƴ ƕǊǀƑƻǁä ƕȸƑȸí ɄˮǄ ƕƺĀ˗ƴ˶

 Ǘ üä̆ ǐ Ǘ ˣḥǁĀ Û˕ƟäĀ ˣƏƑḨ Ǐƺ çä̠ ƻ˞ǁä Ǉ˖ǉ ˣǄ ˗ˮǀä Āä ùǗä Ʋ˹˶˯Ɨ ˣǄ Ƒ˷ɚ˶Ɨ ˤǁ .ˣ˹ƺĀ˗ƴǄ

 ƕƴ˹ˬ˞ǁä Ǐƺ ˕ǐ˕Ɯ öʕ ǆ ɍà ÞǏƪ ɍà Ǐƺ ǈˬ˳ȹ 

 ĶIn the best- known organisms, like Drosophila, innumerable mutants 

are known. If we were able to combine a thousand or more of such 

mutants in a single individual, this still would have no resemblance 

whatsoever to any type known as a [new] species in nature.ķ 

* Richard B. Goldschmidt, ĶEvolution, As Viewed by One Geneticist,ķ 

American Scientist, January  p. 94.  

˔˹ˬǀƑǄ þƑǄîˤǆ üˤƾȹ Ƒ˵ȹàĀ 

 å˗Ƴä ˤǉ .ðƑ˹ǁä Ǐƺ Ɉƾ˲ȹ ç˕˹˶ƪ˕ǁˤƜ Ûƕǂɀˤ˝ ˣ˹˷˲ǁ ƕǊǀƑƻǁä ƕȸƑȸí Ǐƺ çä̠ ƻ˞ǁä ƕˠƟǘǄ ˕ƴȸ

 ˣƏƑḨ Ǐƺ ƑƴǄ ˓ƴ˶Ɯ ˤǁ çä̠ ƻ˞ǁä ùǗä þä ƕƜî˕ǁ æ̠ ˹ƸƬ ðƑȹ Ʉɚȸ ˓ǆƑḨ çä̠ ˹Ƹ˭ǁä þǗ ǈƻƨä ˣƳ

 ˕ǐ˕Ɯ ˙˷Ɯ ˙˹ǁ äʕ ǁä̆ ǐ Ǘ ˕ƟäĀ 



 ĶAfter observing mutations in fruit flies for many years, Goldschmidt 

fell into despair. The changes, he lamented, were so hopelessly micro 

[small] that if a thousand mutations were combined in one specimen, 

there would still be no new species.ķ 

Norman Macbeth, Darwin Retried p. 33. 

 ƕȿ˗˯˭ǁƑȸ ǏƗǗä ˕ƜĀ ǈǆä ˢǊ˶ǁä ˗ǄǗäĀ 

Ɉƾƺ ˕˲ƻƗ ɄƓ îˤ˞Ɨ Ǘ ǏǊƺ æ˕˹ƻǄ ˗˹Ʒ çä̠ ƻ˞ǁä 

 



 çƑ˷˹˯ǁä ˜ƴȸ Ǐƺ ç˗˹Ʒ Ɉƾƺ ɄƓ ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ æ˕ƟäĀ ƕ˹˷˹Ɯ ƕǄˤǂƴ˶ȸ ǏƗƉƗ ˢǁ çä̠ ƻ˞ǁä

 Ɉƾƺ æ̠ ˵Ǆ ƕƾɀ˗˞ȸ ɄƴƻǁƑȸ æìˤƜˤ˶ǁä 

 ǏƗǗä äˤǁƑƽ ǈ˶˱Ʈ çǗĀƑ˰Ǆ ˕ƴȸ ˗Ƣä ÞǏ˳ǁ ƑǉĀîˤ˞ȹ þä ƕǊǀƑƻǁä ƕȸƑȸí Ǐƺ ˢǊǂ˳ƺ ˕ƴȸ ˒˹˯ƴǁä 

 

!!!!!!!! îˤ˞˭ǂǁ ƕǂƟ˗Ǆ ǏǂƳä ˓ǂƬĀ ƑǊǆä äʕ ǁƑƽ äˤǂ˳ƺ ˢǊǆǗ ɍä 

 ƕƾ˹ƽì ƕ˹˶ǂƳ çƑˠƟǘǄ äˤǄ˕ƾȹ îˤ˞˭ǁä ÞƑ˶ǂƳ þä ǈˬɀ˗Ƹǁä 

good observation 

Ɖ˞Ƣ çƑƜƑ˭˷˭ƨä ƑǊ˹ǂƳ äˤ˷ˬǐ ˣḥǁĀ 



Bad concolusion 

 Ǝ˹ƪ ˕Ɯˤǐ Ǘ ǈǆǗ ˣḥǁĀ ƑǊǁ îˤ˞Ɨ ƕǂƟ˗Ǆ ǏǂƳä ˓ǂƬĀ ƑǊǆǗ ˙˹ǁ ɄǄäˤƴǁä Ǉ˖ǉ Ʉɚȸ îˤ˞˭Ɨ ˢǁ ǏǊƺ

îˤ˞Ɨ ǈ˶ƨä çä̠ ƻ˞ǁƑȸ ˗ƢǗ ˙˷Ɯ ˣǄ.  

 ɍà ˣƳ îˤ˞˭ǁä ˕Ḩˑ˭ƨ ƑǊǆä äĀ˕ƳĀ Ǐ˭ǁä ǈȿ˗˯˭ǁä Ʉ˳ƺ äĀî˗ˬ˹ǁ îˤ˞˭ǁä ÞƑ˶ǂƳ ˔˰ȸ ä˖ǉ ˢƷî ˣḥǁĀ

ǁä ˕Ɵä þä äʕ ǁƑƾƺ îˤ˞Ɨ ǈǆä äˤǁˤƾ˹ǁ è˕Ɵ Ǝ˹ƪ ƑǊ˭˰˷Ɯä ˓ƓƑȸ˖4% îˤ˞Ɨ ä˖Ǌƺ üˤ˝à  

 

 ˗˹Ƹ˭Ɨ ˢǁ ǏǊƺ îˤ˞Ɨ ˙˹ǁ ä˖ǉɂʷƮä ˓ǆƑḨ Ǐǉ ɄƓ  

 îˤ˞˭ǁä ÞƑ˶ǂƳ ˜ƴȸ ˗ƽä ä˖ǊǁĀ˗˭˲ǁ þǗ ɄˮǄ  



 

 ùĀ˗ˠǁä ˣǄ ù˗˟ ɍà ˓˰Ɨ ƕǊǀƑƺ ƕȸƑȸí Ǘä ˗Ƣä Ǝ˹ƪ ɍà ƞˬ˴Ɨ þä ˓˵ƺî ƕǊǀƑƻǁä ƕȸƑȸí 

ƛ˷˹˳˭˹ǉ ˙˹˲ǆä̠ ƺ üƑƽ Ƒ˵ȹàĀ 

 ƕƳˤ˷˭Ǆ ˣḥǁĀ ùĀ˗ˠǁä ˣǄ ù˗˟ ɍà ˓˰Ɨ ƕǊǀƑƺ ƕȸƑȸí Ǘä ÞǏƪ Ǘ ˓˰ˬƬà ƕǊǀƑƻǁä ƕȸƑȸí 

ĶFruit flies refuse to become anything but fruit flies under any 

circumstances yet devised.ķ 

Francis Hitching, The Neck of the Giraffe: Where Darwin Went Wrong 

(1982), p. 61.  

Ǐɚ˲ǆä̆ ȿĀì üƑƽ Ƒ˵ȹàĀ 



 ƕ˹ɚ˹ƨǘḥǁä çä̠ ƻ˞ǁä .ǈƗäˤ˞Ƣ Ǐƺ æ̠ ˵Ǆ ǘ˹ǂƽ Āä ä̠ ˹ˮḨ Ǐǉ ˣƏƑḨ ɍà Ǐƺ ˗ǊˠƗ Ǐ˭ǁä çä̠ ƻ˞ǁä ˢˠƴǄ

ÞƑ˵ƳǓ ÞƑƻ˭ƢäĀ ˢ˞˰ƗĀ îˤǉ˕Ɨ ç˗Ǌ˟à ƕǊǀƑƻǁä ƕȸƑȸí Ǐƺ ƕƙ˕Ɵ Ǐ˭ǁä 

ĶMost mutants which arise in any organism are more or less 

disadvantageous to their possessors. The classical mutants obtained 

in Drosophila [fruit fly] show deterioration,  breakdown, and 

disappearance of some organs.ķ 

*Dobzhansky, Evolution, Genetics and Man p. 105. 

 çä̠ ˹ƸƗ ǈ˹ƺ è˕˰˭ƨ ˗Ɨˤ˹ˬ˶Ḩ ƛǄƑǆ˗Ɠ ɍƉƺ ɔ˞˷˶ǁä Ƒ˵ȹàĀ ˢǂƴǁä ƲǄ ɔƻ˭Ɨ Ǐǉ åîƑ˯˭ǁä Ǉ˖ǉ Ʉǀ

 .Ʉ˵ƺǔǁ îʕ Ɨ˞ ̇ ǁ˹Ā ƛǄƑǆ̠ˬǁä Ǐƺ ƕ˞ˬ˱ǁĀ ìƑ˲ƺ ƑǊ˭˯ ˹˭ǆ þʕɚ˹ƨ (çä̠ƻ̋) ƕ˹Əäʕ˳Ƴ 

ǊǀƑƻǁä ƕȸƑȸíƕ  çä̠ ƻ˞ǁƑȸ îˤ˞˭ǁä èĀ˕Ɵ çƑˬƙä îˤ˞˭ǁä ÞƑ˶ǂƳ çǗĀƑ˰˶ǁ æ̠ ˹ˮḨ ƕǂˮǄǓ ˗˹ƸƬ üƑˮǄ Ǐǉ

Ḩ ƑǊǂḨ ƑǊ˷ḥǁĀ þƑ˹ǁˤƜ ǏǉĀ îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà ˓ƺ˗˭Ƴä ä˖Ǌǂƺ .˙ɚƴǁä ˓ˬˮƗĀ ƕǂƪƑƺ çǗĀƑ˰Ǆ ˓ǆƑ

.îˤ˞˭ǂǁ ˒ˬƨ çä̠ ƻ˞ǁä þä ˓ˬˮǐ ˢǁ ǈǆä Ʉ˹˲Ḩˤǉ 

ĶThe complete proof of the utilization of mutations in evolution under 

natural conditions has not yet been given.ķ 

Julian Huxley, Evolution, the Modern Synthesis, pp. 183 and 205.  



 Ǐ˭ǁä ƕǊǀƑƻǁä ƕȸƑȸí ˣǄ ƕƻǂ˭˱Ǆ çƑƳˤ˶˯Ǆ äĀ˖Ƣä ˢǊǆä ǏǉĀ ƕǊǀƑƻǁä ƕȸƑȸí ǍǂƳ æ̠ ˹ˮǄ ƕȿ˗˯Ɨ ɄƓ

 ˒˱˭˷ǐ ˢǁ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä þä äĀ˕ƜĀĀ ƕƾǂƸǄ Ɉƾƺ ƕ˹ƴ˹ˬ˝ ùĀ˗˟ Ǐƺ ƑǉˤƴƮĀĀ çä̠ ˹ƸƗ ƑǊƓ è˕Ɵ

 ƕ˶˹ǂ˲ǁä ƕ˹ƴ˹ˬ˞ǁä ǍǂƳ Ǐƾȸà ɄƓ çä̠ ƻ˝ ƑǊƓ è˕Ɵ Ǐ˭ǁä ƕƜî˕ǁ ä˕Ɯ ˓ǂƾƺ çä̠ ƻ˝ ƑǊƓ Ǐ˭ǁä öäˤǆǓä ƑǄä

 ÞƑ˷ƻǁä 

 ǏǉĀ ƕ˹ǁƑɚƪâ äĀ˕ƜĀĀ çƑƗƑˬ˷ǁä ƲǄ Ǉʕ ȿ̠ Ɯ Ƒ˵ȹà çƑǆäˤ˹˰ǁä ˣǄ Ƒǉ̠ ˹ƷĀ ƕǊǀƑƻǁä ƕȸƑȸí ƲǄ Ǉˤǂƴƺ ƑǄĀ

 ɄƓ Ɉƾƺ æîƑƮ ˓˲˹ǁ Ǐǉ çƑƗƑˬ˷ǁä Ǐƺ çä̠ ƻ˞ǁä ɄƓ çä̠ ƻ˝ ˒ˬ˲ȸ ˙˹ǁ çƑƗƑˬ˷ǁä Ǐƺ ˕˹ƻ˶ǁä öʕ ˷˭ǁä þä

 ƕ˭˹ Ǆ˶ þʕḥƗ æìƑƳ 

As with animal life, so with plants; it was found  that most mutations 

resulted in harmful effects and semi- sterile life- forms. Many of the 

plant mutations involved splitting and re- attaching chromosomes, 

and most were found to be lethal. 
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ɄƓ  ä˕Ɯ ˗˹ˮɚȸ ɂʷƮà çƑ˭ˬǆ ƕ˯˹˭˷ǁä ˓ǆƑḨ ˗ˮǀà úäîĀà ƛ˭˷Ɨ ƑǉˤǂƴƜ ƕƴƪǓƑȸ Ǐ˭ǁä îˤǉ̆ ǁä ˣǄ ˗˹ˮḨ

 ˗ǄǗä ä˖ǉ ç˗ˬ˭Ƣä) Ƒ˹˷ǐìîƑ˯ǁäĀ ˗˶ƟǓä ìîˤǁä ɄˮǄ ƕƴ˹ˬ˞ǁä ùĀ˗˟ Ʉ˶˰Ɨ Ʋ˹˞˭˲Ɨ ǗĀ ɄƬǓä ˣǄ

 Ǐƺ çˤ˶ȹ çƑˬ˷ǁä ˣḥǁĀ Ʉ˶Ɯà îˤǉï äʕ ˯˭˷ǐ ˤǁ Ǎ˭Ɵ ˢǊǂƴ˯Ɨ æîƑƮ çä̠ ƻ˝ Ƒ˵ȹà ˢǊƺ ˢǉ̠ ˹ƷĀ (Ǐ˲ƻ˷Ɠ

.çʕ ɀ˶Ā s˹ƾƳ þʕɚȹ ƑˬǁƑƷĀ ̠ƙƑḥ˭ǁä Ǐƺ ̠˹ ɚˮȸ ɂ̫ƮàĀ ƕƴ˹ˬ ǁ˞ä 

 



îˤǉ˕˭ǂǁ ɄƓ îˤ˞˭ǂǁ ìˤƾƗ Ǘ çä̠ ƻ˞ǁä þä ˕ḨˑƗ ƕ˹˶ǂƴǁä åîƑ˯˭ǁäĀ çƑˠƟǘ˶ǁä Þ̆ ˯ǁä ä˖ǉ ƕȹƑǊǆ Ǐƻƺ 

***** 

 

 Ʋ˷˶Ɨ ƕ˹˰ǁä çƑ˷ƏƑḥǁä Ǐƺ çƑ˹ǁß ˡǁƑ˷ǉ Ûçä̠ ƻ˞ǁä Ǉ˖ǉ ˣƳ ˢ˯˷Ɨ ˕ƽ Ǐ˭ǁä æîƑ˵ǁä çä̠ ˹ƙƉ˭ǁä ˒ˬ˲ȸ

 çä̠ ƻ˞ǁä èĀ˕ƟƲ˷˶ƗĀ ƑǊƏƑƾȸ ƑǉîƑ˳˭ǆä Ʋ˷˶ƗĀ Ʉ˶ƴƗ ƕ˹ǂ˱ǁä þä ɍä .ɍĀʕǁ˷ä Ɉɀ̠˳ǁä ƞ˹˰ Ɨ˴ ɄˮǄ Û

 Ǐƴ˲Ɨ ˙˹ǁĀ çä̠ ƻ˞ǁä ˕Ʈ ƑǄ ɌìƑƻ˭ƗĀ ƑǊ˭˰ǂ˴Ǆ Ǐƺ ˤǉ ƑǄ Ʉƴƻ˭ǁ ƕ˶˶˴˶ǁä çƑ˷ƏƑḥǁƑƺ .çä̠ ƻ˞ǂǁ

çä̠ ƻ˞ǁä ɌìƑƻ˭Ɨ Ƒǉ˕Ʈ ˤǉ ɄƓ .ˢ˶Ƭ ˣǄ Ɖ˳ǆà  çä̠ ƻ˞ǁä Ʋ˷˶ǁ ˕ƾƴ˶ǁä ýƑˠ˷ǁä ä˖ǉ ƕ˹˰ǁä ƕ˹ǂ˱ǁä Āˤǉ 

DNA repair 

 ƑǊƓ ýˤƾȹ Ǐ˭ǁä çƑ˹ǂ˶ƴǁä Ǐǉ ɍĀʕǁ˷ä Ɉɀ̠˳ǁä ƕ˶Ɯ˗˭ǁä Ǐ˭˹ǂ˶Ƴ Ǐƺ ˗˵ȹ ˕ƽ ˣ˹ƴǄ î˗Ʈ ƞ˹˰˴˭ǁ

ƕ˹ƴ˹ˬ˝ ˗˹Ʒ çƑ˷˹ƗĀ˗Ɠ éƑ˭ǆâ ǏǁƑ˭ǁƑȿĀ ơ˲˷ǁäĀ ƕ˹ƴ˹ˬ˝ çƑ˷˹ƗĀ˗Ɠ ƛ˭˷˹ǁ Ɖ˞˱ǁä ä˖ǉ ƞ˰˴˹ƺ.  ÞƑ˷ƙä Āä

(çä̠ƻ̋) ÞƑ˞Ƣä þĀ̞Ɠ ǈȹä þä ɍì ƕ˱ ǆ˲ ƛ˭˷ ǁ˹ ǈȹä þä ɍ̞ǁä ơ˲ǆ 

 è˕˰ȹ ǈȹä þä ɍ˕ǁä Ǐƺ ƕ˞ƾǆ Ǐƻƺ çƑɀĀƑ˶˹ḨĀ ƕƴƪä ˣǄ ˗˹Ǆ˕Ɨ Āä ƕƺƑƮä Āä Ʉǐ˕ˬƗ Āä ù˖˰ȸ Ɖ˞Ƣ

Ǉ̠ ˹ƷĀ  ˗˹ˬḨ Þ̆ Ɯ Ǐƺ Þäʕ ƨ 



 

 æ˕ƳƑƽ ˤǁ Ǎ˭Ɵ Āäˣ˹˷ƙä Āä  



 

 çƑ˹ǂ˶Ƴ xǄ îä̠ƮǓä êĀä̠˭˭ƺ Ûî̠˵ ǁä öʕǆ ˒ Ɵ˲ Ƒ˵ȹàĀ ú̠  ̋æ̞Ƴ ƕ˞ƨäʕƓ î̠˵ ǁä êǘƬâ s˭ǐ

 üƑ˴ƻǆäĀ Ƒǆ˕ǁä Ǐƺ ˗˲Ḩ üˤ˴Ɵ Ǎǁâ Ƒǉ̠ ˹ƷĀ æ˕˲ǀǓƑḨ ˕Ƴäʕ ƾǁä ǍǂƳ ƕ˹ƏƑ˹˶˹ǀ˵ƴȸ ˣƳ Ʉƨǘ˲ǁä .ƑǊ

 üä˕ˬ˭ƨä çƑ˹ǂ˶Ƴ Ǎǁâ (æ˕˲ǀǓä ɄƳƑƻƗ ˙ɚƴǀ) ƕ˹˲ɚƳ çǘƳƑƻƗ çƑ˹ǂ˶Ƴ ˣǄ ˢ˹Ǆ˗˭ǁä öäˤǆà ɂǂ˭˱ƗĀ

üƑˮǄ Ɉƾƺ Ƒ˷ǁƑ˯Ǆ ˙˹ǁ ä˖Ǌƺ Ʉ˹˴ƻ˭ǁƑȸ ˢǂḥƗä ˣǁĀ .ƕǂǄƑḨ çä˕ɀĀˤǆ üä˕ˬ˭ƨä Āà ƕ˹˷˹ƜĀ˗˭˹ǆ ˕Ƴäˤƽ 

 æ˕ƳƑƽ Ǐƺ Ɖ˞Ƣ è˕Ɵ ˤǁ ˤǉ ˢǊ˞˲ȸƑƺ 



 

 ɄƓ ǘˮ˶ƺA  Ǐǁä üˤ˰ƗC  ˢ˰˭ǁäĀ 

 ˗ˬƴ˭ƨ Ǐ˭ǁä çƑǄˤǂƴ˶ǁä ˤǉ Ɖ˞Ƣ ǈȸ è˕Ɵ ɍ˖ǁƑƺ 

 ä˖ǉ ɄˮǄ ƞ˹˰˴ƗĀ ùƑ˳˭ǀǗ ƕ˹Ḩï ƕ˶ˠǆä ˕Ɯˤǐ ˣḥǁĀ 

 ɂ˳ḥ˭˲˹ǁ à̠ ƾȹ ǈȹä þä îä üƑǄĀïˤˬɀî ǏƗƉ˹ƺ 



 

 Ʋ˞ƽ ˢɀ˘ǆä Ɖ˞˱ǁä ùƑ˳˭ǀä ˕˷ƳĀ ˘˹˹ǁƉ˞˱ǁä ƕǁäïâ ǍǂƳ Ʉ˶ƴȹ 

 



 ƞ˹˰˴ǁä Þ̆ ˯ǁä ˒˹Ḩ˗Ɨ ˢ˭˹ǁ þƑɚ˶ǁä ˕ǐ˕˰Ɨ ˢ˭ɀĀ 

 

ǁä ˒Ḩ˗˹ǁ ˘ɀ˗˹˶˹ǁˤƓ ǏƗƉȹ ˢƙ ƞ˹˰˴ǁä Þ̆ ˯ 

 



 

 ƞ˹˰ ˴˭ǁä sƗ þʕɚȹ ä̟ǊȿĀ Þ̆˯ǁä ä̟ǉ s˰ǂɀĀ ̆˹˯˹ǁ sƟǘǁä ǏƗƉȹ ä̠˹ƢàĀ 

 

 çä̠ƻ˞ǁä ʕǁ ɄǊƺ .ǈȹä þä ɍ̞ǁä ̠˲ ḥƗĀ îʕǉ̞Ɨ Ʋ˷˶ ǁ˹ ˁʼʕƗ þĀ̞Ɠ îä̠˭˶ƨƑȸ Ʉ˶ƴȹ ƛǄƑǆ̠ˬǁä ä̟ǉ

Ƒḥǂǁ æ˕˹ƻǄƏ ƕƽ˕ǁä Ǐƺ ƕȹƑƷ ä˖ǉ ɄˮǄ ýƑˠǆ ˗ḥ˭Ɠä þƑḨ Ʉǉ ˣ ÞƑḨí ˣƳ ˗ˬƴɀĀÝçä̠ ƻ˞ǁä Ʋ˷˶ǁ 



 ƕƻ˳˭ɚǄ Ǉ˖ǉ ɄˮǄ æ̠ ˹ˮḨ ƕ˶ˠǆàĀ 

 ƕǂ˯Ǆ Ǐƺ Ƒˮǐ˕Ɵ ˗˳ǆ ä˖ǉĀ ƞ˹˰˴˭ǂǁ ˕˹Ɯ ýƑˠǆ ɂ˳˭ǀä˗˳˭˹ǆ  ǈ˹ǁˤǐ ˗Ǌƪ Ǐƺ2015  þäˤ˷ƴȸ 

DNA Fixer Upperer 

 

 ä˖ǉ ɄƓ ˕Ƴäʕ ƾǁä æÞä̠ ƽĀ ýĀïˤˬɀ˗ǁä ƕ˞ƨäˤƓ Ɉƾƺ ˙˹ǁ ƞ˹˰˴˭ǁä ǍǂƳ Ʉ˶ƴȹ Ƒɀ˗˹˭ɚˬǁä Ǐƺ ɂ˳˭ǀä ˤǉĀ

 ƞ˰˴ɀĀ æ˕ƳƑƽ Ʉḥǁ ƕ˹ƏƑȿ˗Ǌḥǁä çƑ˷˰˳ǁä ǍǂƳ ˕˶˭ƴȹ ˕˹ƾƴ˭ǁä Ǐƺ ƕȹƑƸǁä Ƒˮǐ˕Ɵ ɂ˳˭ɚ˶ǁä ýƑˠ˷ǁä

 ̨ ƽ þĀ̞Ɠ ɄƴƻǁƑȸ ƕˬḨ̠Ǆ ǏǉĀ Ɖ˞˱ ǁä æ̞ƳƑƾǁä ɔ˴ǁ ˢƙ Ʉǐ˕ˬƗĀ çƑ˶ɀ˘ǆƑȸ Ʉ˶ƴȹ ɍ˖ǁä ˤǉĀ

ǂǐƑƨˤɚ˹ǂƜ ˘˹DNA Glycosylase AlkD   



 ɄǄƑƴ˭ǐ Ǘ ǈǆǓ ˕ƟäĀ ˓ƽĀ Ǐƺ ÞƑ˞ƢǗä ˣǄ ˕ǐ˕Ƴ ƞ˰˴ȹ þä Ʋ˹˞˭˲ȹ ǈǆä ùƑ˳˭ǀä ä˖ǉ ˣǄ ˗˞ƢǗäĀ

 ÞƑƾȸ ǍǂƳ Ʉ˶ƴȹ ä˖ǉĀ æ̠ ƪƑˬǄ ƞ˰˴ȹ ɄƓ ɔ˴ǁĀ ˒˹Ḩ˗ƗĀ ƕǁäïäĀ Ʋ˞ƽ çƑ˶ɀ˘ǆä æ˕ƴȸ æ˕ƳƑƾȸ ɔ˴˭ǂɀĀ

 æ̠ ˹ˮḨ üƑ˹ƜǓ ƕ˶˹ǂƨ Ƒɀ˗˹˭ɚˬǁä ä˕Ɯ .üƑ˹ƜǗä ðƑ˹ƾ˶ȸ ö̠ ƨà îˤǉ˕˭Ɨ Ǐ˭ǁä æ̠ ˹ˬḥǁä çƑ˷ƏƑḥǁƑȸ ƕǆîƑƾǄ 

 Ƒ˹˶ǂƳ ˕˹ƾƴ˭ǁäĀ ƕƽ˕ǁäĀ ˗Ƹ˴ǁä Ǐƺ ƕȹƑƸǁä ýƑˠ˷ǁä ä˖ǉ äʕ ǁĀƑ˰˹ǁ Ɉƾƺ ˗˳ˬǁä üˤƾƳ ǍḨïà éƑ˭Ɵä ɍ˖ǁä

 .˕ƴȸ ǈǂḨ ˙˹ǁĀ Ƒǉˤǂ˹˱˭ǐ ˢǁ ǈ˹ƺ ÞƑ˹ƪà ˢǊƺ Ɍʕ˭˲Ǆ ǈȸ ǈǆǓ ƕƺ̞˴ ǁƑȸ îʕ Ɨ˞ þʕɚȹ þä Ʉ˹˰ ˭˲Ǆ

ƲƻƗ˗Ǆ ÞƑḨí˷ƏƑḥǁä ɄḨ Ƒ˶ǂƺ . ÝƑǉîˤ˞Ɨ ƞǁƑƬ Ǐƺ ˓ǆƑḨ ˤǁ çä̠ ƻ˞ǁä Ʋ˷˶ǁ æ̠ ˹ˮḨ ƕ˶ˠǆƉȸ ƕ˶˶˴Ǆ çƑ  

ǁä ˢƜ˗˭ɀĀ à̠ ƾȹ ɍ˖ǁä ƛǄƑǆ˗ˬǁä öʕ ƮˤǄ Ǐƺ ƑƾȸƑƨ ƑǊ˭Ɵ̠ ƪ Ƒ˶ǂˮǄ îˤ˞˭ǂǁ ƕǂɚ˳˶ǁä ˙ƻǆ Ƒ˵ȹä˕ þä ɍ

 þä ɍ̞ǁä þǗ ƞ˹˰ ˴˭ǁä ƛǄƑǆ̠Ɠ xƳ ̠ǄǗä ̇ƻǆ Ƒ˵ȹä .̠ƢǗä þĀì Ƒ˶ǉ̞Ɵà ƞǂ˴ȹ ǗĀ ǗĀä Ƒ˶Ǌǐä ǈȹä

Ƒ˭˰ɀĀ ƕǁˤǊ˲ȸ ˗˲ḥ˭ǐ ǈȹä ˣǄ ǈ˹ǂƳ ɊƺƑ˰˹ǁ æÞƑƻɚȸ Ʉ˶ƴɀĀ Ʉ˶˭ɚǄ ƞ˹˰˴˭ǁä ƛǄƑǆ˗Ɠ ǈ˭ǐä˕Ɠ ˣǄ é

 ǈȹä þä Ǐǁä ƞ˰˴˹ǁ ǈǆˤɚ˹ǁ ƞ˹˰Ƭ ǈȹä þä Ǐǁä éƑ˭˰ȹ ƞ˹˰˴˭ǁä ƕǄˤˠ˷Ǆ ˣḥǁĀ .˗˲ḥ˭ǁäĀ îˤǊ˭ǁä

 þä .ƞ˹˰ Ɨ˴ ƛǄƑǆ̠Ɠ þʕḥ˭ǐ xǁ Ɖ˞˱ ǁä ǈȹä þä ɍ̞ǁä ìʕƜʕȿĀ ̠˲ ḥ˭ǄĀ Ɖ˞Ƣ ǈȹä þä ɍ̞ǁä ǈǆĀ̞ˬƺ

ɍ̞ǁä ƑǊ˹ƺ þʕḥƗ ƕɣ ǁ˰ üĀä xǄ éƑ˭˰ǆ  .ƞ˹˰ ˴˭ǁä ƛǄƑǆ̠Ɠ ǈƴǄ s˶ Ǆ˴ þʕɚȹ þä ǈȹä þä 

 ä˖ǉ ðƑ˹ƾȸ ƕƳ̠ ˲ȸ îˤǉ˕˭ǐ ǈȹä þä ɍ˕ǁä þä ɂƬĀ Ʉȿˤǆ ǍǂƳ ɄƬƑ˰ǁä üä˕˷˹ǁ ðƑǄˤƗ .ì ä˖ǊǁĀ

 ǈȹä þä ɍ̞ǁä ƞ˹˰ Ɨ˴ ýƑɣǆ ùƑ˳˭ǀǗ ǇìƑƽ ɍ̟ǁä ̠˹ḥƻ˭ǁä ä̟ǉĀ ƕǂ˹˰˭˲Ǆ óîǗä ǍǂƳ æƑ˹˰ǁä þʕḥƗ

îƑ˹ǊǆǗä ˣǄ ǈƴ˷˶ɀĀ ǈƗƑˬƙ ǍǂƳ ɊƺƑ˰ȹ ɍ˖ǁä 



 

˹ƨ Ƒ˵ȹäĀ ü˕ƴ˶ȸ ˢ˞˰˭ǐ ǈȹä þä ɍ˕ǁä þä ˓Ɵ˗ƪ ìˤǆîä Ƒ˹ǂ10,000  ƕ˹ǂƢ ɄḨ Ǐƺ ýˤ˹ǁä Ǐƺ æ˕ƳƑƽ

ǈȹä þä ɍ˕ǁä ƞ˹˰˴Ɨ ýƑˠǆ ðîì ɍ˖ǁä Ʉɀ˗Ḩ ðƑǄˤƗ ê̠ ƪ Ƒ˶Ḩ ä˖ǉĀ 

 

 ǈ˹ǂƳ ɊƺƑ˰ȹ ɍ˖ǁäĀǘ˹ḥǁ ƞ˹˰˴˭ǁä ýƑˠǆ ƕƳ̠ ˲ȸ ˢ˞˰˭ǐ 



 

 ƕȹä˕ˬǁä ˣǄ éƑ˭˰ǆ ɍä .ǈ˯˭˷ǐ ɍ˖ǁä ˤǉ ǈȹä þä ɍ˕ǁä ˣḥǁĀ ýƑȹä ǈȹä þä ɍ˕ǁä Ǎƾˬǐ Ǘ ǈǆĀ˕Ɠ ɍä

  .ǏḨí ˢ˹˶˴Ɨ ˣḥǁĀ îˤ˞Ɨ ƕ˯˹˭ǆ ˙˹ǁ ä˖ǉ þä ɍä .æÞƑƻḥǁä ǍǊ˭˷˶ȸ äˤǂ˶ƴȹ ƑƴǄ äˤǆˤɚȹ ˣ˹˷ƙǗä 

 ƕˠ˰ǁ ˣǄ éƑ˭˰Ǆ ˤǉĀ ƕ˹Əäˤ˳Ƴ çä̠ ƻ˞ȸ îˤ˞ƗĀ ù˕˴ǁä ˜˰˶ȸ ƛ˭ǆà ɍ˖ǁä ǈȹä þä ɍ˕ǁä ɂ˹ḥƺ

 ƕȹä˕ˬǁäÝǈ˹ƺ ìʕƜʕǄ þʕɚȹ ǈ˰˰˴ ȹ ƛǄƑǆ̠ȿĀ ǈ˹ƺ ìʕƜʕǄ þʕɚȹ Ǉà̠ƾȹ ƛǄƑǆ̠Ɠ 

 ɂ˹Ḩ ù˗ƴȹ þä éƑ˭˰ȹ Ɉƾƺ ˙˹ǁ ˤǉ ˕ƴȸ ǈǂ˹ƬƑƻƗ ɄḨ ˢǊƻǆ Ǘ ɍ˖ǁä ˕ƾƴ˶ǁä ýƑˠ˷ǁä ä˖ǉ þä :ƕ˟ˤ˰ǂǄ

 ǈ˰˹˰˴Ɨ ƕ˹ƻ˹ḨĀ ǈǆƑɚǄĀ Ɖ˞˱ǁä ù˗ƴȹ þä éƑ˭˰ȹ ɄƓ à̠ ƾȹ 

î˗ǀäĀ ǁä ˓ǆƑḨ ˤǂƺ çä̠ ƻ˞ǁä Ʋ˷˶ǁ Ƒ˴˹˴Ƣ ˢ˶˴Ǆ ˤǉ ˕ƾƴ˶ǁä ýƑˠ˷ǁä ä˖ǉ îˤ˞˭ǁ ƕ˶ǊǄ Ǐǉ çä̠ ƻ˞

ÝƑǊƴ˷˶ǁ æ˕ƾƴ˶ǁä ƕ˶ˠǆǗä Ǉ˖ǉ ɄḨ äíƑ˶ǁ Ʉ˵ƺǔǁ ˣƏƑḥǁä Āä ƕ˹ǂ˱ǁä 



 ˣǄ ƕ˶ɚƟ Ʉƽä îˤ˞˭ǁä ɍ˕ɀˑǄ ˣḥǁĀ ä˖Ǌǁ ƕ˶˶˴ǄĀ ä˕˹Ɯ ˡǁí ù˗ƴƗ ƕ˹ǂ˱ǁäĀ ƕ˹ǂ˱ǁä ˕˹ƻƗ Ǘ çä̠ ƻ˞ǁƑƺ

 çä̠ ƻ˞ǁä þä ˢǊƳƑ˷˭ƽǗ ƕ˹ǂƢ Ɉ˲ȸä ƕ˹Əäʕ ˳Ƴ ÞƑ˞Ƣä Ǐǉ Ǐ˭ǁä îˤ˞˭ǂǁ ìˤƾƗɄ˵ƺǔǁ 

 

 î˗Ʈ èĀ˕Ɵ ˕˷Ƴ:ƑǄâ ƕ˹ǂ˱ǁä ̠˹ Ǆ˴ þʕɚȹ ǈ˭˯ǁƑƴǄ xɚ˶ȹ Ǘ ̠˹ Ḩˬ 

1 ˢ˲ƾ˷Ɨ þä þĀ̞Ɠ çʕ Ɨ˶ þä Ǎǁä ̠˹ƙƉƗ ɍä ƑǊǁ þʕɚȹ Ǘ ̝˹˰ȸ ƕ˷ǄƑḨ ƕ˹ǂ˱ǁä û̠˭ ƺ˭ çƑˬƨ 

2 Ʉ˭ƽ  Āà æ̠ ƪƑˬǄ ƕ˹ǂ˱ǁäƕ˹ǂ˱ǂǁ ƛǄ˗ˬ˶ǁä çˤ˶ǁä  îƑ˰˭ǆǗä çäʕ ˯ƻȸ Ǐ˶˲ȹ ƑǄ ƕ˞ƨäˤƓsuicide-

bags  ƕ˹ǂ˱ǂǁ ĀïĀ˘˹ǂǁä çäˤ˯ƺ ˤǉĀ ýlysosome  

3 ƕ˹ǆƑ˝˗ƨ ƕ˹ǂ˱ǁ ƑǊǁˤ˰ƗĀ ƕ˹ǂ˱ǁä ýƑ˲ƾǆä ÞƑ˷ƙà çƑȸä̠ ˞Ʈä 

4 îʕǉ̞˭ǁä èîʕƗĀ ƕ˹ǂƨƑ˷˭ǁä Ƒȹǘ˱ǁä Ǐƺ þʕḥƗĀ ä̟ǉ ɄḨ xǄ ʕ˯ Ɨ˷ ƑǄ ä̞Ɯ äîìƑǆ 

 çƑ˷ƏƑḥǂǁ ƕ˹ƴ˹ˬ˞ǁä çƑƻ˴ǁä ˣǄ óˤƺ˗Ǆ ÞǏƪ Ǐǉ îˤ˞˭ǁä ÞƑ˶ǂƳ ƑǊ˹ǂƳ ˕˶˭ƴȹ Ǐ˭ǁä çä̠ ƻ˞ǁä äíâ

 çä̠ ƻ˞ǁä ˓ǆƑḨ ˤǁ ɄǊƺ .ǈ˹ǂƳ ÞƑ˵ƾǂǁ æ˕ƾƴǄ ƕ˶ˠǆä ƑǊȿĀ ǈ˭ǄĀƑƾǄ ǍǂƳ Ƒǉ˕ǊƜ Ʉɚȸ Ʉ˶ƴƗĀ ƕ˹˰ǁä

 ÝƑǄƑ˶Ɨ ƑǊ˷Ǆ ˛ǂ˱˭ǁäĀ ƑǊ˹ǂƳ ÞƑ˵ƾǁä ǍǂƳ ˣƏƑḥǁä Ʉ˶ƴȹ þƑḨ Ʉǉ îˤ˞˭ǐ ˣƏƑḥǁä Ʉƴ˯Ɨ æ˕˹ƻǄ 

Ɵ ˣ˰ǆ ɄƓü˖ˬƗ ɄƓ .þƑ˝˗ƨĀ ƕǂƗƑƽ çä̠ ƻ˝ ˒ˬ˲Ɨ ƑǊǆǓ ƕƴƪǗä Ǐǁä ó˗ƴ˭ǆ þä ǍƪƑ˰˭ǆ þǗä Ǎ˭ 

 ˗˹Ƹ˭ǁä çƑˬˬ˲Ǆ ˣƳ ˛ǂ˱˭ǂǁ ƕǂ˹ƨĀ ˣƳ ˔˰ˬǂǁ æ̠ ˹ˮḨ üäˤǄäĀ çäìˤǊ˯Ǆ èƑ˰ȸǗä ˘ǀä̠ Ǆ

MUTAGENS  þƑ˝˗˲ǁä çƑˬˬ˲˶ȸ ƕƺĀ˗ƴ˶ǁä ǏǉĀcarcinogenic  þƑ˲ǆǗä æƑ˹Ɵ ˣǄ Ɉƾƺ ˙˹ǁ

http://ar.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D9%85%D9%88%D8%A7%D8%AA
http://ar.wikipedia.org/wiki/%D9%85%D9%88%D8%AA_%D8%A7%D9%84%D8%AE%D9%84%D9%8A%D8%A9_%D8%A7%D9%84%D9%85%D8%A8%D8%B1%D9%85%D8%AC


ǁäïä Ǐǁä Ǎƴ˲ǆ Ƒ˵ȹä ɄƓ å˗ƪĀ Ʉǀä ˣǄ Ʉǀä ǏǂƳ Ʉ˴˰ǆ þä Ǐǁä Ǎƴ˲ǆĀ çƑƗƑˬ˷ǁäĀ çƑǆäˤ˹˰ǁä ˣǄ ƑǊ˭

çƑƳƑƴƪǗäĀ çƑɀĀƑ˶˹ḥǁä ˣǄ ǏǁƑƢ ɂ˹ˠǆ ƕǂ˹ƨĀ Ǐǉ çƑƳƑƴƪǗäĀ çƑɀĀƑ˶˹ḥǁä Ǉ˖ǉ ˓ǆƑḨ þƑƺ .

 þä ÝƑǊ˭ǁäïä Ǐǁä þʕƴ˲ȹ x˹ ƟˮƑˬǁäĀ ÞƑˬ̋Ǔä äíƑ˶ǂƺ ̠ˮǀà çä̠ƻ̋ ɍà ƕ˹˷ Ɯ˹ çä̠˹ƸƗ èä̞ƟƉȸ îʕ˞˭ǁä

 ̆ ǁ Ǎƴ˲ǆ þä ˒˯ȹ Ǘä îˤ˞˭ǂǁ ƕ˶ǊǄ ˓ǆƑǀ ƑǊǆä ä˖ǉ ˕Ḩˑǐ Ǘä ÝƑǊ˭ǁäïä ˣǄ ü˕Ɠ ƕ˷˝˗˲˶ǁä ìäˤ˶ǁä æìƑɀ

 ɍà þƑ˝˗˲ǁä çƑˬˬ˲Ǆ þä ù˗˭ƴǆ þä ˒Ɯäˤǁä ˣǄ ˙˹ǁä Ý˓˹˶ƗĀ þƑ˝˗ƨ ˒ˬ˲ƗĀ ˗˵Ɨ ɄƓ îˤ˞Ɨ Ǘ

 ˒ˬ˲Ɨ çä̠ ƻ˞ǁä þä ˣǄˑǐ ɍ˖ǁä îˤ˞˭ǁä ÞƑ˶ǂƳ ˣǄ ɍà Ɍ˕˰Ɨà ɄƓ Ýîˤ˞Ɨ Ǘ Ǐǉ ƕ˷˝˗˲˶ǁä ìäˤ˶ǁä

Ǔ ǇáƑ˷Ɠà ó˗ƴȹ þä ìä˕ƴ˭ƨä ǍǂƳ Ʉ˵ƺǔǁ îˤ˞Ɨ ˤǁ ÝäĀîˤ˞˭ǐ Ǐḥǁ ƕ˹ƏƑ˹˶˹Ḩ ìäˤǄ ˢǊ˶ƴ˞ȹ Āä ƕƴƪ

 þĀìʕ˲ ƨ˹ sǉĀ îʕ˞˭˶ǁä Ʉ˵ƺǓä ɍ̠˳ ǁˬä ̇ ˷˯ǁä sǉ þʕǆʕɚ˹ƨ ƕ˹ƏƑ˹˶ ḥ˹ǁä ìäʕ˶ǁä Āä ƕƴƪǓƑȸ äĀîʕ Ɨ˞

 Ǎ˭Ɵ Āä ǇáƑ˷Ɠà ƲǄ ä˖ǉ Ʉƴƻȹ þä çä̠ ƻ˞ǁƑȸ îˤ˞˭ǁä ɍ˕ɀˑǄ ˣǄ ˕ƟäĀ ˢǁƑƳ à̠ ˯˭ǐ ˣǁ ǈǆä ù˗Ƴä ˣḥǁĀ

ɀĀƑ˶˹ḥǁäĀ ƕƴƪǗä þä ù˗ƴȹ ǈǆǓ ǈ˲ƻǆ ƲǄ ǈ˭˹˶ǄĀ ƕ˷˝˗˲Ǆ æîƑƮ çä̠ ƻ˝ ˒ˬ˲Ɨ çƑ 

 þä ä˖ǉ ˓ˬˮǐ Ǘä ˣḥǁĀ ǈ˵ƺî ǍǂƳ îˤ˞˭ǁä ÞƑ˶ǂƳ Ʋ˯ƪàĀ ǈ˷Ƴ î˖˭ƳäĀ ˒ƴƬ ɍ˕˰Ɨ ǈǆä ù˗Ƴä

Ýƕ˰˴ǁä ˣǄ ɄƬà ƑǊǁ ˙˹ǁĀ Ɉƾƺ ƕƳ˕Ƣ Ǐǉ îˤ˞˭ǂǁ ɍìˑƗ çä̠ ƻ˞ǁä þä ÞƑƳìä 

ˢǊ˲ƻǆ îˤ˞˭ǁä ÞƑ˶ǂƳ ùä̠ ˭ƳƑȸ ä˖ǉĀ ƕ˹ƳƑƴƪǗäĀ ƕ˹ƏƑ˹˶˹ḥǁä ìäˤ˶ǁä ˒ˬ˲ȸ æ̠ ˵Ǆ çä̠ ƻ˞ǁä 

ƺ ˘ǂɀĀ ˗ƺˤ˭˲ɀ˗Ḩ üˤƾ˹ 

 ɍà .ƕ˫˹ˬǁä Ǐƺ ɄƴƻǁƑȸ æìˤƜˤǄ Ǐ˭ǂǁ çä̠ ƻ˞ǁä Ʉǂƾǆ þä üƑ˯Ǆ Ǐƺ ˤǉ Ƒǉ˖˱˭ǆ þä ˒˯ȹ çƑƺ˗˴Ɨ ˢǉä

 .ƕ˹ǂˬƾ˭˲˶ǁä üƑ˹Ɯǔǁ ˕˹ǀƉƗ Ʉɚȸ ˣḥǁĀ æ̠ ƪƑˬǄ ˣḥƗ ˢǁ ˤǁ æ̠ ˵Ǆ Ǐǉ çä̠ ƻ˞ǁä ƕǁˤ˶Ɵ æìƑɀï Ǐƺ æìƑɀï 



ĶThe most important actions that need to be taken, however, are in 

the area of minimizing the addition of new mutagens to those already 

present in the environment. Any increase in the mutational load is 

harmful, if not immediately, then certainly to future generations.ķ 

Christopher Wills, ĶGenetic Load,ķ in Scientific American, p. 107.  

 

 çä̠ƻ˞ǁä ɍ̠Ƣä ƕɣƟǘǄ ƑǊǆä äˤƳ˕ǐ Ǐ˭ǁä æ˕˹ƻǄ ˗ǉƑˠǁä Ǐƺ Ǘ ƕƾ˹ƾ˰ǁä Ǐƺ Ǐǉ öʕ ˷Ɨ ˒ˬ˲Ɨ Ǐ˭ǁä

 ƕƴ˞ƽ ˖Ƣä ɔɀ˗˝ ˣƳ çƑƻ˴ǁä Ǉ˖ǉ öʕ ˷Ɨ Ɉƾƺ Ǐǉ ɄƓ ìˤƜĀ ƑǊǁ ˙˹ǁ æ˕ǐ˕Ɯ ƕ˹˷˹Ɯ çƑƻƬ ˗ḥ˭ˬƗ

˷˹Ɯ Ǐƺ ̨ ƾǆ Ǐǉ Āä ɄƴƻǁƑȸ ìʕƜĀ ǈǁ ̠Ƣä ì̠ƺ xǄ xƜ˹ Āä ɍ̠Ƣä ýĀïʕǄĀ̠ǀ æ̠ ƻ˝ ǈ˷Ƴ ƛ˭˷ǐ çƑ

 Ā çƑǄˤǂƴǄĀ çƑ˷˹Ɯ ɔǂ˱Ɨ ˢǁ Ǐǉ æ˕˹ƻ˶ǁä çä̠ ƻ˞ǁƑƺ ƕƻ˴ǁä Ǉ˖ǉ åƑ˹Ƹǁ ˗˹Ʒ ä˖ǉ ìˤƜĀ ƑǊǁ ˙˹ǁ ƕ˹ƙäî

˓ˬˮǄ .  

 ˣḥǁĀ Ʉǐ˕ˬ˭ǁƑȸ Āä ˕ƾƻǁƑȸ çƑǄˤǂƴ˶ǂǁ üìƑˬƗ ˤǉ öʕ ˷˭ǁä ˣḥǁĀ ùĀ˗ƴ˶ǁä Ǐ˷ƴ˶ǁƑȸ æ̠ ƻ˝ ˙˹ǁ öʕ ˷˭ǁäĀ

.æìˤƜˤǄ ˓˲˹ǁ çƑǄˤǂƴǄ îƑḥ˭ƓƑȸ ˙˹ǁ 

 çƑ˷˹Ɯ ìƑ˲ƺ Ǐǉ çä̠ ƻ˞ǁä ƕ˹˷˹Ɯ çƑǄˤǂƴǄ ˕ƾƺ ˒ˬ˲ƗĀ Ǉ̠ ˹ƷĀ ƕǄƑƨ ìäˤǄ Āä æ̠ ˵Ǆ ƕƴƪä ˒ˬ˲ȸ

 ý˕ƴǁä ˣǄ çƑƻƬ ˣƳ ˗ˬƴƗ çƑ˷˹Ɯ Ǐ˞ƴƗ Ǘ Ǐ˭ǁä çä̠ ƻ˞ǁä Ʉ˹˰˭˲Ǆ ä˖ǊǁĀ ý˕ƴǁä ˣǄ ƕƺƑƮâ ˙˹ǁĀ

.ɔƓƑƨ ìˤƜĀ ǈǁ ˣɚȹ ˢǁ Ǉ̠ ˹Ʒ Āä ˣ˹Ƴ Āä êƑ˷Ɯ ɄˮǄ ˕ǐ˕Ɯ ˤ˵Ƴ ɂ˹˵Ɨ þä 



 ä̟ǉ xḥǁĀ çä̠ƻ˞ǁä xƳ sǂḥ˭ǐ sǁ þĀîäìÞǏƪ  þĀîäì ̞ƴȸ ɂ˹Ʈä  îˤ˞˭ǁä ÞƑ˶ǂƳ Ʉ˳ƺ ˒ˬ˲ȸ ˣḥǁĀ

 ƕ˹˶˲˯ǁä çƑƻ˴ǁä ˔ɀîˤƗ ÞƑƳìä Ʉ˳ƺ çƑˬƙä ˕ƴȿĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑȸ îˤ˞˭ǁä èĀ˕Ɵ çƑˬƙä Ǐƺ

 çƑ˷˹˯ǁä Ǐƺ ˗˹˹ƸƗ ɔɀ˗˝ ˣƳ ƕǂƗƑƽĀ æ̠ ˵Ǆ ƑǊǆä ù˗ƴǄ Ǐǉ Ǐ˭ǁä çä̠ ƻ˞ǁä ˓ˬ˰ƬƉƺ ƕˬ˲˭ɚ˶ǁä

Ɯˤǐ Ǘ ɍ˖ǁä îˤ˞˭ǁä ÞƑƳìä èĀ˕Ɵ çƑˬƙǕ ˢǊǁ ˗˹ƢǗäĀ ˕˹Ɵˤǁä Ʉ˰ǁä Ǐǉ (ɂǂƗ) ˗Ƣä Ʉ˹ǁì ɍä ǈ˹ǂƳ ˕

Ǉ̠ ˹˲ƻ˭ǁ ǈƾɀ˗˝ ǗĀ.  ƕˮǐ˕˰ǁä ƕ˹ǆĀîä˕ǁƑȸ Ǎ˶˲ȹ ƑǄ î˕˴Ǆ ˤǉ ä˖ǉĀNeo- Darwinism  сϦЮϜ скм

 ϤϜϼУАЮϜ Йв сЛтϠАЮϜ Ϟϝ϶ϦжъϜ ϱϠЊϒ дмϼϜϸ рϒϼ сТ иϸϲмЮ сЛтϠАЮϜ Ϟϝ϶ϦжъϜ дϝЪ ϝв ЬϸϠ

 ϣтϚϜмІЛЮϜ 

 ĶEvolution is, to put it simply, the result of natural selection working 

on random mutations.ķ 

M. Ruse, Philosophy of Biology  p. 96.  

 ˒˱˭˷ǐ åƑ˱˭ǆǗäĀ çä̠ ˹ƸƗ Ʉ˶ƴƗ çä̠ ƻ˞ǁƑƺ çä̠ ƻ˝ ɔɀ˗˝ ˣƳ çîˤ˞Ɨ ðƑ˷ƜǗä ɄḨ þä äˤǂ˹˱˭ǐ ˢǊƺ

 .ƑǊ˷Ǆ ƞǁƑ˴ǁä 

ǈƗƑǄʕǂƴǄ Ɍʕ˭˰Ǆ Ʋ˹˵ ɀĀ ̞˲ ƻȹ x˹Ɯ ƑˬǁƑƷ Ǐǉ çä̠ƻ˞ǁä xḥǁĀ Ǉ̞ǐ̞Ɯ çƑ˷˹Ɯ ɂ˹ Ɨ˵ Ǘ çä̠ƻ˞ǁäĀ  Āä

 Ʉ˯˲ȹ ˢǁĀ è˕˰ȹ ˢǁ ä˖ǉ çä̠ ƻ˞ǁƑȸ ý˕ƴǁä ˣǄ æ˕ǐ˕Ɯ çƑ˷˹Ɯ ˗ǊˠƗ ˣǁ ˣḥǁĀ þƑ˝˗ƨ ˒ˬ˲ɀĀ ˗˹Ƹ˭ǐ

 .ƑǉƑ˷ƨîì Ǐ˭ǁä çä̠ ƻ˞ǁä ɄḨ Ǐƺîˤ˞Ɨ ɍà ƛ˭˷Ɨ Ǘ çä̠ ƻ˞ǁƑƺ 

 îˤ˞˭ǁä ÞƑ˶ǂƳ Ǉ̠ ƾȹ ä˖ǉĀÞƑ˹ƟǗä  

 Ǐƨä̠ Ɯ ˗˹˹Ɠ üˤƾ˹ƺ 



îʕ˞˭ǁä xǄ öʕǆ ɍà ƛ˭˷Ɨ Ǘ çä̠ƻ˞ǁä Ûþʕɚȹ ̞ƽ ì̞Ƴ ɍà sƷî 

 

 

 þƑ˶Ɯ̠˹Ɠ ɍ̠˹Ɯ îʕḨ˭ì üƑƽ ä̟ǊǁĀ 

Jerry Bergman  

 ̞˶ ƴ˭Ǆ ʕǉ þʕɚȹ îʕ˞˭ǁä þä Ʉˬƾȹ ɂ˹ǀǍǂƳ  ơ˲ǆ Ǐƺ ƕ˹˷˹Ɯ ÞƑ˞Ƣä ƕ˝Ƒ˲ˬƓ Ǐǉ Ǐ˭ǁä çä̠ ƻ˞ǁä

 ƕ˹˷˹Ɯ ÞƑ˞Ƣä ƕǂ˹˴Ɵ ˤǉ þƑ˲ǆǗä ɄǊƺ ǈȹä þä ɍ˕ǁäÝæ˕ǐ˕Ƴ  



 ƕƻǂ˭˱Ǆ ùĀ˗˟ ǏǂƳ ÞƑ˷Ɠ ˗Ɨˤ˹ˬ˶ḥǁƑȸ ˒˲Ɵ é̠ ˬǆ˘Ɨˤƪ ǈ˶ƨäĀ ˗Ɨˤ˹ˬ˶Ḩ ƛǄä̠ ȿĀ çƑ˹ƮƑɀî ˢǁƑƳ ä˖ǊǁĀ

 ƕƬ˗ƺ þäǏƺ æ˕˹ƻǄ æ̠ ƻ˝ èĀ˕Ɵ  ˣǄ Ʉƽä ˤǉ ƕɀˤƻƳ ƕƾɀ˗˞ȸ Ɉ˹˲ȸ ǈȹä þä ɍì1 :  ǏǉĀ

 ƕǄĀ˕ƴǄ Ǐǉ çƑ˹ƮƑɀ˗ǁä ǍǂƳ ÞƑ˷Ɠno chance   иϔϝЧϠ ϣтЮϝвϦϲϜ ϝлжв ЬЦϜм 

M.P. Schutzenberger, Mathematical Challenges to the Neo- Darwinian 

Interpretation of Evolution  pp. 73 - 75 (an address given at the Wistar 

Institute of Anatomy and Biology Symposium). 

 ˣǄ Ʉƽä Ǐ˭ǁä ƕ˹ǁƑ˶˭ƟǗä ˙ƻǆ Ǐǉ æ˕˹ƻǄ æ̠ ƻ˝ éƑ˭ǆǗ ƕ˹˷˹˯ǁä çä̠ ƻ˞ǁä1 :  

There is a one in 1/  chance that just one mutation could be 

beneficial and improve DNA. Now 1/  is one with a thousand 

zeros after it! 

 ˤǉĀ ê̠ ƪĀ èĀ̞Ɵ ƕ˹ǆƑɚǄä Ɍ̠˹ǁ ìäʕǀǗä ̠˹ Ƹ˹Ɨ ǍǂƳ çƑȸƑ˲Ɵ Þä̠Ɯä Ǐƺ ̨ ˴˱ Ǆ˭ ̠Ɨʕ˹ˬ˶Ḩ sǁƑƳ

 ˗˶ƗˑǄ Ǐƺ ˗ƽƑƺ çä̠ ƻ˞ǁä ˗˭ƨĀ ˗Ƣä Ǐǁä ˙˷Ɯ ˗˹˹ƸƗ ˣɚ˶ȹ Ǘ ǈǆä ˗Ɨˤ˹ˬ˶ḥǁä ƑǊ˭ˬƙà Ǐ˭ǁä ƕƾ˹ƾ˰ǁä þä 

ĶWe believe that it is not conceivable. In fact, if we try to simulate 

such a situation by making changes randomly at the typographic 

levelĲby letters or by blocks, the size of the unit need not matterĲon 

computer programs, we find that we have no chance (i.e., less than 

1/ ) even to see what the modified program would compute; it 



just jams!Ĵ ĶFurther, there is no chance (less than 1/) to see 

this mechanism (this single changed characteristic in the DNA) appear 

spontaneously and, if it did, even less [chance] for it to remain! ĶWe 

believe that there is a considerable gap in the neo- Darwinian theory 

of evolution, and we believe this gap to be of such a nature that it 

cannot be bridged within the current conception of biology.ķ 

M.P. Schutzenberger, Mathematical Challenges to the Neo- Darwinian 

Interpretation of Evolution (1967), pp. 73 - 75(an address given at the 

Wistar Institute of Anatomy and Biology Symposium) 

 þä ˕Ḩˑǐ ä˖ǉĀ ˣǄ ˗˹ƸƗ Ǘ ˕˹ǀƉ˭ǁƑȿĀ çƑǄˤǂƴǄ ƕƺƑƮâ ƑǊ˹ƺ ˕Ɯˤǐ Ǘ Ƒ˵ȹàĀ è˕˰Ɨ Ǘ æ˕˹ƻ˶ǁä çä̠ ƻ˞ǁä

.˗Ƣä Ǐǁä ˙˷Ɯ 

 ê̠ ƪĀˣǐ˕ǐä  ƕ˞ˬ˱ǁ ƛ˭˷ǐ ɄƓ Ǎ˷ƴǄ ƛ˭˷ǐ Ǘ ƕ˹Əäˤ˳Ƴ ƕƾɀ˗˞ȸ ƕƸǁ ɍƑḨ ǈȹä þä ɍ˕ǁä ˗˹ƸƗ þä 

ĶNo currently existing formal language can tolerate random changes 

in the symbol sequences which express its sentences. Meaning is 

invariably destroyed.ķ 

M. Eden, ĶInadequacies of Neo- Darwinian Evolution as a Scientific 

Theory,ķ in op. cit., p. 11 



 

 ɔƓƑƨ ìʕƜĀ ƑǊǁ ̇ ǁ˹ Ǐ˷˹Ɯ Ɍʕ˭˰ǄĀ ƕ˹˷ Ɯ˹ çƑǄʕǂƴǄ ɂ˹ Ɨ˵ æ̞˹ƻǄ æ̠ƻ̋ xɀʕḥƗ ƕƬ̠ƺ þä ɍä

 Ǐƺ ˗˹ƸƗ ˙˹ǁĀ.åƑ˲˰ǁä ˢǂƴȸ ƕǄĀ˕ƴǄ ƕƬ˗ƺ Ǐƺ Ǉ̠ ˹Ǆ˕Ɨ Āä ˣ˹Ɯ 

 îˤǉ˕Ɨ Ƒ˵ȹä ƑǊ˷ḥǁĀ Ǉ˕ǐƑ˰Ǆ ˓˲˹ǁ ƕƾ˹ƾ˰ǁä Ǐƺ Ǐǉ æ˕ǐƑ˰Ǆ çä̠ ˹ƸƗ Ǐ˶˲ȹ ƑǄ þä ƕˠƟǘǄ ƲǄ ǓƑǊǆ 

 Ǐ˞Ƹ˭ƺ Ʉ˶ƴǁä Ǐƺ ̠˶˭˲Ɨ ̞ƾƻƗ sǁ ɍ̠Ƣä çƑ˷˹Ɯ ̞Ɯʕǐ xḥǁĀ çƑ˷˹Ɯ Ǐƺ ɈƾƺǍǂƳ ȸ ˕ƾƻǁä ä˖ǉ þä Ǐ˷ƴ˶

 Āä x˹˷˹Ɯ ûƑ˷ǉ þʕɚȹ˗ˮǀà Āˑ˲Ǆü  ˣƳÞǏƪ  îˤǉ˕Ɨ ˤǂƺ ˣ˹ƴǄ ˗Ǆä Āäˢǉ˕Ɵà  Ǐƻ˭Ƣä Āä ˕˲ƺ Āä

 çƑǄˤǂƴǄ ˕ƾƺ ɍä˗ƢǓƑƺ  ˗ƴ˳ǆ Ǘ ä˖ǊȿĀ Ʉ˶ƴǁä Ǐƺ ˗˶˭˲ȹæ̠ ƻ˞ǁƑȸ  Ǐǉ ˣḥǁĀ æ˕ǐƑ˰Ǆ ƑǊ˷Ƴ üˤƾ˷ƺ

 .æ˕ǐƑ˰Ǆ ˓˲˹ǁĀ îˤǉ˕Ɨ 

 Ǉ̞˷Ƴ þʕɚȹ þƑ˲ǆǗä þä ƕɣƟǘǄ ƲǄ2 åǗä ˣǄ ǏǆƑˮǁäĀ ýǗä ˣǄ ˕ƟäĀ ýĀïˤǄĀ˗Ḩ 



 

 ƕƾȸƑ˞˭˶ǁä çƑ˷˹˯ǁäǍǂƳ  Ǐ˶˲ȹ ýĀïˤǄĀ˗Ḩ ˣ˹˷ƙǗä 

Homozygous 

 Ǐ˶˲ȹ ˣ˹ƻǂ˭˱Ǆ ˤǁĀ 

Heterozygous 

 ǏǂƳ îìƑƽ ˗ƢǗä ýĀïˤǄĀ˗ḥǁä Ǐƺ ˗Ƣä ˣ˹Ɯ üä̆ ǐ ǘƺ Ǉ̠ ˹Ʒ Āä ɂǂƗĀ ˣ˹Ɯ Ǐƺ ˓ƙ˕Ɵ ˤǁ æ̠ ƻ˞ǁƑƺ

 Ʉ˶ƴǁä 



 óä̠ ǄäĀ ˗˴ƾǁäĀ ǏǁˤƸ˷˶ǁäĀ äˤ˷˹ƓǗä ɄˮǄ Ǉ̠ ˹ˮḨ óä̠ Ǆä ˒ˬ˲Ɨ ƕ˹˲˷˯ǁä Ƒȹǘ˱ǁä Ǐƺ çä̠ ƻ˞ǁä Ʋˬ˞ǁƑȿĀ

 ó˗ǄĀ ƕ˹ˬǂƽǁä Ƒǉ̠ ˹ƷĀ Ǐ˲ƻ˷˭ǁä ïƑǊ˯ǁä Ǐƺ óä̠ ǄäĀ ˗ɚ˲ǁä˒˞ǁä ˒˭Ḩ ƑǊƓ Ǝǂ˭˶Ɨ Ƒ˶Ǆ ä˕Ɯ ˗˹ˮḥ Ƴ ˣ

 ƕ˹ƙäîˤǁä óä̠ ǄǗäƕ˯ƗƑ˷ǁä .ƕ˹ƙäîĀ çä̠ ƻ˝ ˣƳ 

 Ɍʕ˭˲ ǁ˶ä ǍǂƳ ǗĀ Ǐ˷˹ ǁ˯ä Ɍʕ˭˲ ǁ˶ä ǍǂƳ Ǘ çä̠ƻ̋ äĀ̞˯ ȹ þä úǘ̋Ǘä ǍǂƳ ÞƑ˶ǂƴǁä Ʋ˞˭˲ȹ sǁĀ

 .̠Ƣä Ǐǁä ̇ Ɯ˷ xǄ ̠˹ƸƗ þä ɍ̠ǉƑɣǁä 

 çä̠ƻ̋ ˒ˬ˲ȸ ä̟ǉ þʕɚȹ þä ä̞Ɯ ˒ƴƬ ̆˹ Ǆ˶ xƜ˹ ɄḨ þä îʕ˞˭ǁä ÞƑ˶ǂƳ ̞Ɵà ɍîʕˬ˹ǁƑƨ lǆä̠ƺ üƑƽĀ 

ĶIf life really depends on each gene being as unique as it appears to 

be, then it is too unique to come into being by chance mutations.ķ 

* Frank B. Salisbury, ĶNatural Selection and the Complexity of the 

Gene,ķ Nature, p. 342. 

 Ɖ˞Ƣ çä̠ ƻ˞ǁƑȸ ˢƗ îˤ˞˭ǁä þä ÞƑƳìä þä ˕Ḩˑǐ ä˖ǉ Ʉǀ 

 Āä ǈƗƑǄʕǂƴǄ Ɍʕ˭˰Ǆ Ʋ˹˵ ɀĀ ̞˲ ƻȹ x˹Ɯ ƑˬǁƑƷ Ǐǉ çä̠ƻ˞ǁä xḥǁĀ Ǉ̞ǐ̞Ɯ çƑ˷˹Ɯ ɂ˹ Ɨ˵ Ǘ çä̠ƻ˞ǁäĀ

 Ʉ˯˲ȹ ˢǁĀ è˕˰ȹ ˢǁ ä˖ǉ çä̠ ƻ˞ǁƑȸ ý˕ƴǁä ˣǄ æ˕ǐ˕Ɯ çƑ˷˹Ɯ ˗ǊˠƗ ˣǁ ˣḥǁĀ þƑ˝˗ƨ ˒ˬ˲ɀĀ ˗˹Ƹ˭ǐ

 .ƑǉƑ˷ƨîì Ǐ˭ǁä çä̠ ƻ˞ǁä ɄḨ Ǐƺîˤ˞Ɨ ɍà ƛ˭˷Ɨ Ǘ çä̠ ƻ˞ǁƑƺ 

**** 

 



 ä˖ǉ ǏƺÞ̆ ˯ǁä ˴ȹ ɄǉĀ çä̠ ƻ˞ǂǁ ê̠ ƪƕ˹ǁƑ˭˭˶ǁä çä̠ ƻ˞ǁƑȸ îˤ˞Ɨ ƞǂ 

 Ǉ˖ǉ ǏƺĀ .çƑ˹ǁƑ˶˭ƟǗƑȸ çä̠ ƻ˞ǁä ɔɀ˗˝ ˣƳ îˤ˞˭ǁä ƕ˹ǁƑ˶˭Ɵä ƲǄ ǍƪƑ˶ƗäĀ ˓Ǆ˕ƽ Ƒ˶Ƴ Ǘ˕Ɯ üïƑ˷ƗƉƨ

 çä̠ ƻ˞ǁƑȸ îˤ˞˭ǁä ÞƑƳìä Ƒ˞Ƣ çƑˬƙǕ Ɉƾƺ ˣḥǁĀ ƕǁˤƾƴǄ ˗˹Ʒ ƑǊǆä ƑǊƻƬä çǗïƑ˷Ɨ ý˕ƽƉƨ çƑȸƑ˲˰ǁä

ƕ˹ǁƑ˭˭˶ǁä 

Ʈ ˢǊǂḨĀ æ˕˹ƻǄ æ˕ƟäĀ æ̠ ƻ˝ ˓ˬˮǐ ˢǁ ǈǆä ˢƷî ǗĀà ÞƑ˶ǂƳ ǈǁˤƾȹ ƑǄ ƲǄ Ƒ˷˹ƪƑ˶Ɨ ˤǁ Ǎ˭Ɵ Āä ˣɀîƑ

 ˣ˹Ɠ ƑǄ þà îˤ˞˭ǁä99%  Ǐǁä99.9%  ä˖ǉ ɄḨ ˣƳ üïƑ˷ƗƉƨ ä˖ǉ ˢƷîĀ æîƑƮ Ǐǉ çä̠ ƻ˞ǁä ˣǄ

ÞǏƪ ˢǀä̠ ˭ǐ ǗĀ öʕ Ʈˤ˶ǁä ɄḨ ǏǊ˷Ɨ ƕǂƗƑƽ Āä ˕˲ƻƗ æîƑƮ æ̠ ƻ˝ ǈǆä ˢƷî æ˕˹ƻǄ çä̠ ƻ˞ǁä ɄḨ ˗ˬ˭ƳƉƨĀ 

ƨ ˣḥǁĀ ä˕Ɯ îìƑǆ ÞǏƪ ä˖ǉ çä̠ ƻ˞ǁä èĀ˕Ɵ ǈǆä ˢƷî Ƒ˹ǆƑƙ è˕˰ȹ ǈǆäĀ æ̠ ˹ˮḨ ƑǊǆä ˗ˬ˭ƳƉ3  çä̠ ƻ˝

 ä˖ǉ ƲǄ ǍƪƑ˶ƗƉƨ ˣḥǁĀ ǈ˹ƺ ǍǁƑƸǄ Ƒ˵ȹà ä˖ǉĀ ƕƴ˹ˬ˞ǁä Ǐƺ Ʉ˹˯ǁä Ǐƺ èîˤƗ 

 ˤ˵Ƴ Ǐƺ æ̠ ƻ˝ èĀ˕Ɵ ƕ˹ǆƑɚǄâ ˕˹ƾƴƗ ˕ɀïä ǘ˹ḥǁ çƑ˷˹˯ǁä ɂƏƑ˟Ā ɄƢä˕Ɨ ý˕Ƴ Ǘ˕Ɯ ó˗˭ƺƉƨĀ ƑˮǁƑƙ

 ƕȹä˕ˬǁä ˣǄ Ʉ˹˰˭˲Ǆ ˗ǄǗä ƞˬƬǓ çƑ˷˹˯ǁä ɄƢä˕Ɨ ˣƳ Ƒ˷˶ǂḥƗ ˤǁ ǈǆǓ 

ƑƴȸäîĀ  ìˤƜĀ ƑǊǁ ˙˹ǁ æ˕˹Ɯ çƑ˷˹Ɯ ˣƏƑḥǁä ˒˲ḥƗ çä̠ ƻ˞ǁä þä ƕ˹˶ǂƳ ˗˹Ʒ ƕƾɀ˗˞ȸ ä˕Ɯ ó˗˭ƺƉƨ

 ˡǁí ˙ɚƳ ˓ˬƙä ˢǂƴǁä þä ˢƷî ɔƓƑƨ 

 ɄƓ ɔƓƑƨ ìˤƜĀ ˢǊǁ ˙˹ǁ ˣǐ˖ǁä çƑ˷˹˯ǁä çƑ˫Ǆ ˕ɀîä Ǎǆà ó˗˭ƺä ˣǁ ˤ˵Ƴä îˤ˞Ɨ è˕˰˹ǁ Ƒ˲ǄƑƢĀ

 Ɉƾƺ ˕ɀîä Ǎǆà ó˗˭ƺƉƨ10 ä êƑ˷Ɯ ɄˮǄ ìˤƜĀ ǈǁ ˙˹ǁ ÞǏƪ ƕƺƑƮǕ ˗˹Ƹ˭Ɨ çƑ˷˹Ɯ ǏƳƑȿî ˒ǂƽ Ā

.Ǉ̠ ˹Ʒ Āä ƕƏî Āä ù˗Ƹǁä 



 .ƑǊǄ˕ƽƉƨ Ǐ˭ǁä ýƑƽîǓä Ǐƺ ˕Ɵà Ǐ˷ǁìƑ˯ȹ ǘ˹ḥǁ ä˖ǉ Ʉǀ 

 ƕˬ˲ǆ þä ƕˠƟǘǄ ƲǄ2%  Ǐǉ þƑ˲ǆǗä Ǐƺ ƑǊ˭ƻ˹˟Ā ù˗ƴǆ Ǐ˭ǁä çƑ˷˹˯ǁä ˣǄ22000  ˣḥǁĀ

98%  ˣƳ ˢǂḥ˭ǆ ˣ˰˷ƺ ä˕Ɯ ƕǄƑǉ ɂƏƑ˟Ā ƑǊǁ þä ɂ˳˭ḥǆ Ƒ˹˯ɀî˕Ɨ Ƒǆä˕Ɠ1100000  .Ƒˬɀ˗ƾƗ ˣ˹Ɯ  

 Ǘä Ǐƺ æ̠ ƻ˝ ˕ɀîä ɄƢìä ˣǁĀ Ɉ˹˲ȸ ˗Ƣä üƑˮǄ ɍà Āä ì˗ƾǁä ˣƳ îˤ˞Ɨ ɍ˖ǁä ý˕ƾǁä ɄˮǄ ˤ˵Ƴ þƑ˲ǆ

 Ǉ̠ ˹Ʒ Āä êƑ˷Ɯ ˣɀˤḥƗ Āä ˣ˹Ƴ Āä ơǄ ɄˮǄ ˕ƾƴǄ üƑˮǄ Ǐƺ 

 è˕˰Ɨ3  Ǐƺ çä̠ ƻ˝3  çǗƑ˶˭ƟƑȸ ǏǉĀ Ʉ˹˯ǁä çƑ˷˹Ɯ3  ˣǄ1,100,000  ƕ˹ǁƑ˶˭Ɵä ǏǊƺ1 

 ˣǄ ƕ˰˹˰Ƭ367000 Ɖ˞Ƣ çƑ˹ǁƑ˶˭Ɵä ˣǄ ý˕ƾǂǁ ˣ˹Ɯ Ǐƺ æ̠ ƻ˝ è˕˰Ɨ þä 

ƺ ˤǁĀ ƕ˹ǁƑ˶˭Ɵä Ǐǉ ƕƻƳƑ˵Ǆ ƕƾȸƑ˲ǁä Ǐǉ ý˕ƾǁä Ǐƺ ƕ˹ǆƑƙ æ̠ ƻ˝ è˕˰Ɨ þä ƕ˹ǁƑ˶˭Ɵä ǏǁƑ˭ǁä Ʉ˹˯ǁä Ǐ

 ˣǄ ƕ˰˹˰Ƭ æ˕ƟäĀ71,289,000,000 Ɖ˞Ƣ ƕ˹ǁƑ˶˭Ɵä  

 ˣǄ ƕ˰˹˰Ƭ æ˕ƟäĀ ƕ˹ǁƑ˶˭Ɵä Ǐǉ ý˕ƾǁä Ǐƺ ƕˮǁƑƙ æ̠ ƻ˝ è˕˰Ɨ þä ƕ˹ǁƑ˶˭Ɵä ǏǁƑ˭ǁä Ʉ˹˯ǁä Ǐƺ ˤǁĀ

1.9  * Ɖ˞Ƣ 

 ˣǄ ƕ˰˹˰Ƭ æ˕ƟäĀ ƕ˹ǁƑ˶˭Ɵä Ɉƾƺ ƕȿˤǂ˞˶ǁä çä̠ ƻ˝ ˗˳ƴǁä ɄḨ è˕˰Ɨ ǏḥǁĀ4.9  *  ƕ˹ǁƑ˶˭Ɵä

 ý˕ƾǁä ˒˹Ḩ˗Ɨ Ǐƺ Ɉƾƺ ì˗ƽ ý˕ƽ ˣǄ þƑ˲ǆä ý˕ƽ îˤ˞˭˹ǁ ɍà .˗˹ˮɚȸ ƕǁƑ˰˭ƨǗä ƕˬ˲ǆ ˣǄ ˗ˮǀä ɍà Ƒ˞Ƣ

åƑ˯ǆâ ˢ˭ǐ þä éƑ˭˰Ǆ Ǐǆâ ˕ƜƑƨ ì˗ƾǁäĀ þƑ˲ǆǗä ˣ˹Ɠ ɂǂ˭˱˶ǁä 

0,000,000,000,000,000,000,000,0004,900,000,000,000,000,000,00

,000,000,000,000,000 



 ǈȸ ˢǊ˷Ǆ ɄḨ ì˗ƽ10  ƕ˹ǁƑ˶˭Ɵä ˗ǊˠƗ Ǎ˭Ɵ ˜ƴˬƓ ƕƽǘƳ ƑǊǁ ˙˹ǁ Ɖ˞Ƣ ƕƻǂ˭˱Ǆ çƑ˷˹Ɯ Ǐƺ çä̠ ƻ˝

 ǈȸ ˕ƟäĀ ì˗ƽ10  Ǘ ǈǆä ƕɣƟǘǄ ƲǄ .þƑ˲ǆǗä ý̞ƽ ɄˮǄ þʕḥ˭ǁ üƑ˹ƜǓä Ǐƺ ˓ ǀ˶ä̠Ɨ ǈǄ̞ƽ Ǐƺ çä̠ƻ̋

þƑɚǄ ǗĀ ˢǊƓƑ˯ǆǕ Ǐƻɚȹ ˣǄï Ǘ ˕Ɯˤǐ  ǗĀ ˢǊ˹ƻɚȹ Ǘ ƑǊǂḨ ƕ˹ƮîǓä æ̠ ḥǁä ƞ˞ƨ þǗ ˢǊƓƑƴ˹˭ƨǗ Ǐƻɚȹ

 ì˗ƽ üä̆ ǐ Ǘ ˡǁí ˢƷîĀ .Ǉ̠ ˹Ʒ ǗĀ ˢǊǄƑƴ˝Ǖ Ǐƻɚȹ Þä˖Ʒ 

 ƕ˹ǆƑɚǄâ ˕Ɯˤǐ ǗĀ ˢǊˬƳʕ ˭˲ȹ Ǘ þƑɚ˶ǁä þǗ ˕ƟäĀ Ʉ˹Ɯ Ǐƺ ƑƴǄ ˙˹ǁĀ üƑ˹Ɯà Ʉˮ˶ȹ ǈǆä ó˗˭ƺä ˤǁĀ

 Ɉƾƺ Ʉ˹Ɯ ɄḨĀ ˢǊƓƑ˯ǆǓ20  ˗˶Ƴ ˣƳ ˢǂḥƗà ƑǆƑƺ ƕ˷ƨ9.8  ˷ƨ ˙˹ǁ ˗˶Ƴ ˣǄ üˤ˝à ɍà ƕ

 ˖˷Ǆ äˤƮ˗˭ƻȹ Ƒ˶Ḩ ƕɀ˗˳ˬǁä5  xǄ äʕƮ̠ ƻ˭ȹ Ƒ˶Ḩ óîǓä ǗĀ þʕ ǂ˹Ǆ5  þʕḥǁä ̠˶Ƴ xǄ üʕ à̋ ɄƓ þʕ ǂ˹Ɠ

 äʕ Ʈ˗˭ƻȹ Ƒ˶ǀ13.7 ˣ˹˷ ǁ˲ä xǄ þʕ ǂ˹Ɠ þʕ ǂ˹Ɠ þʕ ǂ˹Ɠ þʕ ǂ˹Ɠ þʕ ǂ˹Ɠ ǈ˷Ǆ ̠ˬǀä sƽ̠ǁä ä̟Ǌƺ ƕ˷ƨ þʕ ǂ˹Ɠ 

˭ƺäĀ ƞ˹˰Ƭ ˗˹Ʒ ä˖ǉĀ æ˕˹ƻǄ çä̠ ƻ˝ ƑǊǂḨ þä ˓Ʈ˗˭ƺä Ǎǆà ƕˠƟǘǄ ˤƜîäĀ˒˲ḥƗ çä̠ ƻ˝ ǈǆä ˓Ʈ˗ 

 è˕˰ȹ ǈǆä ó˗˭ƺä Ƒ˵ȹàĀ è˕˰ȹ Ǘ ä˖ǉĀ ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ çƑ˷˹Ɯ3  ä˖ǉĀ Ʉ˹Ɯ ɄḨ Ǐƺ çä̠ ƻ˝

 Ƒ˹ƳƑ˶Ɯ Ʉ˶ƴƗ ƑǊǆǓ Ɍìä̠ ƺ ƞǂ˴Ɨ Ǘ ƑǊǆà ˣƳ ˓ǁïƑ˷Ɨ Ǎǆà Ƒ˵ȹäĀ è˕˰ȹ Ǘ Ƒ˵ȹà 

 ǍˮǆäĀ ̠Ḩí éĀï þʕɚ˹ǁ xƗ˹̠Ǆ ɄƓ æ̞ƟäĀ æ̠Ǆ è̞ ȹ˰ Ǘ ä̟ǉ þä éƑ˭˰ǆ ǈǆä ƕɣƟǘǄ ƲǄ 

 ˗ǄǗä ˙ƻǆ ƕ˹Ʈ˗ƺ ɄˮǄ ƕ˹ǄƑǄä ý˕ƽ ˣǄ ˗˹˞˹ǁ êƑ˷Ɯ ɄˮǄ ˣƏƑḨ Ǐƺ ˤ˵Ƴ ɍà îˤ˞Ɨ ˤǁ ɔˬ˞˷ǐ

 çäîˤƬƑ˷ǐì ɍà ɂƟäĀï ˣǄ îˤ˹˞ǁä îˤ˞Ɨ 

 ǏǄƑǄä ý˕ƽ üˤ˰˭ǁ Ƒ˹˶ǂƳ ƑǉƉ˞Ƣ çƑˬƙ ˢƷî ƕƺƑƮâ æ˕˹ƻǄ Ɉƾƺ çä̠ ƻ˝ ˗˳Ƴ þä Ǘ˕Ɯ Ƒ˷Ʈ˗˭ƺä ˤǂƺ

 Ǎǁä ƕ˰˹˰Ƭ æ˕ƟäĀ ƕ˹ǁƑ˶˭Ɵä ˣǄ Ʉƽä ǏǉĀ ƕƾȸƑ˲ǁä ƕˬ˲˷ǁä ǈˬ˳Ɨ Ƒǉ˕˯˷ƨ êƑ˷˯ǁ  ǏǉĀ Ɖ˞Ƣ

 ƑǊƾ˹ƾ˰˭ǁ ǏƺƑḨ ˣǄï ˕Ɯˤǐ ǗĀ ÞƑ˴ƟǕä ˢǂƴȿĀ ƕƴ˹ˬ˞ǁä Ǐƺ ƕǂ˹˰˭˲Ǆ 



 ÞƑƾˬǂǁ ˙˹ǁĀ ÞƑ˷ƻǂǁ ǈˬ˱˭˷˹ƨ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ þǗä Ǎ˭Ɵ ˗˹˞ȹ þä Ʋ˹˞˭˲ȹ Ǘ ǈǆä ƕˠƟǘǄ ƲǄ 

 ǈǆä ˢƷî) êƑ˷Ɯ Ǐǁä ǏǄƑǄǗä ƕƺ˗˝ üˤ˰˭ǐ Ǎ˭Ɵ Ɉƾƺ îˤ˞Ɨ ɄƟä̠ Ǆ ˗˳ƴȸ ˗˶˹ƨ îˤƬƑ˷ǐì þä Ʉ˹˱˭ƺ

ˮǀà éƑ˭˰ȹ üĀä ä˕ˬƺ (˗˹˞ȹ þä Ǐƻɚȹ Ǘ Ɉƾƺ êƑ˷˯ǁä Ƒ˵ȹàĀ êƑ˷Ɯ ˣɀˤḥ˭ǁ çƑ˷˹Ɯ ˣǄ ˗˹ˮɚȸ ä˖ǉ ˣǄ ˗

 ˙˹ǁ þǗä ǈ˷ḥǁĀ êƑ˷Ɯ Ǐǁä ˕ƴȸ Ƒ˶˹ƺ üˤ˰˭˹ǁ ǏǄƑǄǗä ǈƺ˗˝ Ǐƺ æ˕Əäï æ̠ ƻ˝ ˒ˬ˲ȸ ˗Ǌˠȹ ˢǊ˷Ǆ æʕ ˞Ƣ

 ˤǉ ˗˹Ƹ˴ǁä îˤƬƑ˷ǐ˕ǁä ä˖ǉ .ƕḨ˗˰ǁä ˣƳ ɔ˹ƴȹ ˢ˲˯ǁä ƲǄ ɔƨƑ˷˭Ǆ ˗˹Ʒ Ʉɀˤ˝ ˤ˵Ƴ Ɉƾƺ ɄƓ êƑ˷Ɯ

ä ù˗ƴȹ Ǘ ǈǄƑǄä ˤǊƺ ˕ƴȸ ˗˹˞ȹ þ9  ̊ɀîĀ çǘ˵ ƳĀ s˹˶˴ƗĀ Ʉ˹ɚ˳ Ḩ˭ êƑ˷˯ǁä Ʉ˶˭ɚ˹ǁ ɍ̠Ƣä çä̠ƻ̋

 ǈƺ˗˝ ý˕˱˭˲ȹ þä ǗĀ Ʋȿîà ǍǂƳ Ǐ˳˶ȹ þä Ʋ˹˞˭˲ȹ Ǘ ǈ˭ǂƴƜ ǍǁĀǗä ƕǂƟ˗˶ǁä Ǉ˖ǉ Ƒ˵ȹäĀ .Ǉ̠ ˹ƷĀ

 ǈȸ è˕Ɵ ɍ˖ǁä ä˖ǉ Ʋˬ˞ǁƑȸ ìƑ˹˞Ƭǘǁ ǗĀ Ǐ˳˶ǂǁ Ǘ ˒ƨƑ˷Ǆ ƞˬ˴ȹ ˢǁ ǈǆǓ æ˕˹Ɯ ƕƾɀ˗˞ȸ ǏǄƑǄǗä

 ǏǁĀǗä æ̠ ƻ˞ǁä æ̠ ƻ˞ǁä Ǉ˖Ǌƺ æ̠ ƻ˝ ǈǁ è˕˰Ɨ ˢǁ ɍ˖ǁä ǍǂƳ ɊƺƑ˰ƗĀ ÞƑ˷ƻǂǁ ƕƴ˹ˬ˞ǁä ǈˬ˱˭˷ƗĀ ƞǂ˴ȹ Ǘ

 Ƒ˷Ʈ̠ ƺ˭ä ʕǁĀ .æîƑƮ xǐ˹ǘ˶ǁƑȸ çä̠ƻ̋ ˓ƙ̞Ɵ þʕḥƗ ä̟ǉ ýƑǄäĀ ƕǂƗƑƽ ƞˬ˴ Ɨ þä xɚ˶Ǆ ɄƓ îʕǉ̞Ɨ Ǐǉ

 æ̠ƻ˞ǁä Ǉ̟ǉĀ ̊ɀî ƑǊ˹ƺ ̠Ǌɣ ǁ˹ îʕ ƽ˳ þĀ̞Ɠ ̞ǂƜ ƞˬƬàĀ ˓ǂɀïä îʕ ƾ˳ǁä þä ɄˮǄ ƕ˹ǆƑˮǁä æ̠ƻ˞ǁä þä

 ƕƳ̠ ˲ȸ ˓ƙ˕Ɵ ˕ƾƺ ǈǆǓ îˤǉ˕Ɨ Ƒ˵ȹà ǏǊƺ Ʋƽäˤǂǁ ƕƻǁƑ˱Ǆ ƕ˹Əäˤ˳Ƴ ˗˹Ʒ ƕƾɀ˗˞ȿĀ Ʋƽäˤǂǁ ƕƻǁƑ˱Ǆ

 xǐ˹ǘǄ çä̠ƻ̋ ç̠Ǌ˟ þʕḥƗ ƑǊǄƑǄäĀ îʕǊƗ Ƒ˵ȹà ǏǊƺ çʕ ɀ˶Ā ê̠˯ ȹ ̞ƟäĀ üĀä þʕɚ˹ƨĀ ƕȹƑ˶Ɵ

 çä̠ ƻ˞ǁƑƺ .ƕǁƑ˰ǁä Ǉ˖ǉ Ǐƺ ǈǁ îˤǉ˕Ɨ ɄƓ æ˕˹ƻǄ ˗˹Ʒ æ̠ ƻ˞ǁä Ǉ˖ǉ Ƒ˵ȹàĀ îˤǉ˕Ɨ ɍà Ɖ˞Ƣ ˣ˹ǐǘ˶ǁä

 ˣḥƗ ˢǁ ˤǁ îˤǉ˕Ɨ ƑǊǂǀ ˤǊƺ .ǈ˭ƻ˹˟ĀĀ ˤ˵ƴǁä ˣɀˤḥ˭ǁ ƕˬƨƑ˷Ǆ ƕƾɀ˗˞ȸ ƕ˶˶˴Ǆ ƕȹä˕ˬǁä ˣǄ ƑƴǄ ƑǊǂḨ

 ˗˶˭˲˹ǁ çä̠ ƻ˝ ǈǁ è˕˰Ɨ Ǘ Āä (Ƒ˹ǂ˶ƳĀ Ƒ˹˶ǂƳ óˤƺ˗Ǆ ä˖ǉĀ) ƑƴǄ çä̠ ƻ˝ ˗˳ƴǁä ǈǁ è˕˰Ɨ þä ˒˯ȹ

 îˤ˞˭ǂǁ îƑ˶ƳǗä ƕ˹Ʈ˗ƺ ƲǄ Ƒ˷˹ƪƑ˶Ɨ ˤǁ Ǎ˭Ɵ ǏƺƑḨ ˣǄï ˕Ɯˤǐ ǗĀ (îˤ˞˭ǁä ƕ˹Ʈ˗ƺ Ɖ˞Ƣ ˓ˬˮǐ ä˖ǉĀ)

ä ǗĀ üƑ˹Ɯà ˕Ɯˤǐ ǗĀǏƻḥƗ üƑ˲ǆ 



 

 ÞƑƳìä þä ê̠ ƪ ˣ˹Ɨ˗Ǆ Ʉȿˤǆ æ̆ ƏƑƜ ǍǂƳ ɄƬƑ˰ǁä ǏƜîˤ˹Ɯ ç˗ˬǁà ù˗˭Ƴä ƑƾȸƑƨ ˓Ǆ˕ƽ Ƒ˶Ḩ ä˖ǊǁĀ

 ǈƻƏƑ˟Ā Ʉɚȸ Ʉ˶˭ɚǄ ˣɚȹ ˢǁ ˤǁ ƕˠ˰ǁ ˤǁĀ ˣƏƑḨ ɍä ˤ˯˷ǐ þä ˣɚ˶ȹ ǗĀ Ɖ˞Ƣ ˤǉ Ǐ˯ɀî˕˭ǁä çä̠ ƻ˞ǁä

 üƑƾƺ ǈ˹˷ƻȹ åƑ˱˭ǆǗä ǗäĀ æ˕˹Ɯ ƕƾɀ˗˞ȸ Ʉ˶ƴƗ ƑǊǂḨĀ 

 

 Ǐǂ˲ɚǉ þƑ˹ǁˤƜ ˒˲ƟJulian Huxley  ƕȿˤǂ˞˶ǁä çä̠ ƻ˞ǁä ǈǆä æ˕˳ȿĀ îˤ˞˭ǁä ɍ˕ɀˑǄ ˣǄ ǈǆä ˢƷî

 Ɖ˞Ƣ ˣǄ ƕ˰˹˰Ƭ æ˕ƟäĀ Ǐǉ þƑ˴Ɵ îˤ˞˭ǁ  Ǐǉ ɄƟä̠ Ǆ ì˕Ƴ ˕ɀîä ɍà1  ǈǄƑǄä3000 

 îˤ˞˭ǁä ˕ƴȸ ƞ˹˰Ƭ þƑ˴Ɵ ǏǂƳ Ʉ˴ƟǓ ˗ƻƬ 

Julian Huxley, Evolution in Action, p. 46  

 ˒˲Ɵ óîǓä þä ˢǊǄ Ǝ˹ƪ ƞƮĀà þä ˕ɀîä Ƒ˷ǉ ˣḥǁĀ ˤǉĀ Ǎ˴ƽǓä ˕˰ǁä Ƒǆ˖Ƣä ˤǁ ˢǊƏƑƳìä5 

ƕ˷ƨ þʕ ǂ˹Ɠ  ǏǆäʕˮǁƑȸ ɍĀƑ˲ȹ ʕǉĀ1 *  ƕ˞˹ƨĀ ɄƟä̠ Ǆ çƑǆäˤ˹Ɵ ì˕Ƴ ˕ɀîä ɍà Ɉƾƺ ƕ˹ǆƑƙ

 ˢǊƨƑ˹ƾ˶ȸ þǗä Ǎ˭Ɵ óîǓä ƕȹä˕Ɠ üĀä ˣǄ Ǐǆäˤˮǁä ì˕Ƴ ˣǄ ˗ˮǀä çä̠ ƻ˞ȸ îˤ˞˭Ɨ 

 ƑǊǆƑȸ æî̞ƾ˶ǁä ǈǂḨ þʕḥǁä Ǐƺ çäî̟ǁä ì̞Ƴ þîƑƾǆ ƑǄ̞˷Ƴ ƑƾȸƑƨ ˓ǂƽ Ƒ˶Ḩ ɄƓ1 *  þä ˕ƾ˭Ƴä .æîí

 Ʉ˹˰˭˲Ǆ ɄƴƻǁƑȸ ˤǉ çä̠ ƻ˞ǁƑȸ ˣƏƑḨ Ǐƺ ˕ƟäĀ ˤ˵Ƴ ɄƓ ˣƏƑḨ ˙˹ǁ îˤ˞Ɨ ÞƑƳìä þä ƞƮˤ˹ƨ ä˖ǉ

 Ǐƺ Ǎ˭Ɵ5  ƕ˷ƨ þʕ ǂ˹Ɠ 



 þǗ ƞ˹˰ Ƭ ̠˹Ʒ ä̟ǉ îʕ˞˭ǁä çìƑƽ Ǐ˭ǁä Ǐǉ çä̠ƻ˞ǁä þä ÞƑƳìƑȸ þʕƳ̞ ȹ˱ xǐ̟ǁä ûî̞ǐ þä äʕƜîƑƺ

 ƕ˞˹˲ˬǁä ÞƑ˹ƪǓä Ǐƺ Ǎ˭Ɵ Ƒ˹ƓƑ˲Ɵ Ʉ˹˰˭˲Ǆ ä˖ǉ 

 

 ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉĀ îˤ˞Ɨ ˙˹ǁĀ ó˗Ǆ Ɉƾƺ Ǐǉ çä̠ ƻ˞ǁä ƲƽäˤǁƑȿĀ èƑ˰ȸǓƑȿĀ çƑ˹ƓƑ˲˰ǁƑȸ

îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà ùä̠ ˭Ƴä 

 ˣƗîƑǄ Ǐƨ üˤƾ˹ƺ 

 ƕ˹Ʈ̠Ǆ Ǐǉ Ɖ˞Ƣ ɍà þĀ̞Ɠ ƕƺĀ̠ƴ˶ǁä çä̠ƻ˞ǁä ɄḨ Ƒˬɀ̠ƾƗ Āä ɄḨ þä ̠ǊɣƗ ƕǁìǓä xǄ s˱Ʈ sǀ

 þä ˗ǊˠƗ çä̠ ƻ˞ǁä ɄḨ .ƑǊ˹ƺ ûˤɚ˳Ǆ Ǐǉ ƕ˹ƾˬ˭˶ǁä ä˕Ɯ ƕǂ˹ǂƾǁäĀ Ʋ˷˶Ɨ ƑǄ ˕˰ǁĀ îˤǉ˕Ɨ ƑǊ˭ƴ˹ˬ˝

ƑǊƓ åƑ˴˶ǁä ˣƏƑḥǂǁ ÞƑƾˬǁä Āä ɄƨƑ˷˭ǁä 

ĶThe mass of evidence shows that all, or almost all, known mutations 

are unmistakably pathological and the few remaining ones are highly 

suspect. All mutations seem to be of the nature of injuries that, to 

some extent, impair the fertility and viability of the affected 

organism.ķ 

C.P. Martin, ĶA Non-Geneticist Looks at Evolution,ķ in American 

Scientist, 41 p. 103.  



 

 îˤ˞˭ǂǁ ˒ˬ˲Ḩ ƞǂ˴Ɨ Ǘ çä̠ ƻ˞ǁä þä ˕ǀà ˗ƢäĀ 

 çƑ˷˹˯ǁä åƑ˭Ḩ Ǐƺ Ǐɚ˲ǆä̆ ȿĀì ǏƗ üˤƾ˹ƺöäˤǆǗä ɄƬäĀ  

 ƛ˭˷Ɨ ˤǉ ƕƴ˹ˬ˞ǁä Ǐƺ üƑ˹ƜǓä Ǐƺ ˓ǆ˘Ƣ Ǐ˭ǁä Āä Ʉ˶ƴ˶ǁä Ǐƺ ç˗Ǌ˟ Ǐ˭ǁä Þäˤƨ çä̠ ƻ˞ǁä ˣǄ ƕ˹ˬǁƑƸǁä

 ˓Ǆ̞Ƣ þʕḥƗ þä ƕˬƴƬ ̠ǊɣƗ çä̠˹Ƹ˭ǁä Ǉ̟ǉ ɄˮǄ .ëʕ˲ ǁ˶äĀ ƕ˹ƙäîʕǁä óä̠ǄǗäĀ ÛÞƑƾˬǂǁ îʕǉ̞Ɨ

îˤ˞˭ǁä ÞƑ˷Ɠ ˒ǁäʕ ƾǀ 

ĶA majority of mutations, both those arising in laboratories and those 

stored in natural populations produce deteriorations of the viability, 

hereditary disease and monstrosities. Such changes it would seem, 

can hardly serve as evolutionary building blocks.ķ 

T. Dobzhansky, Genetics and the Origin of Species p. 73. 

 ɄǄƑḥǁƑȸ Ɖ˞Ƣ ä̟ǉ xƏƑḥǁä îʕ Ɨ˞ Ɍ̠ƢǓä ʕǂƗ æ̠ƻ̋ þä ÞƑƳìä ǍǂƳ ̞˶ ƴ˭ȹ ɍ̟ǁä îʕ˞˭ǁä þä ƞƮʕǐ ʕǊƺ

 îˤǉ˕Ɨ çä̠ ƻ˞ǁƑƺ 

 

 ɔɀ˗˝ ˣƳ ˗ƢǓ ˙˷Ɯ ˣǄ ˗˹ƸƗĀ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ þä ˗ƽä çƑ˷˹˯ǁä ˢǁƑƳ ç˕˹˶ƪ˕ǁˤƜ ìîƑ˳˭ɀî Ƒ˵ȹäĀ

üˤƾ˹ƺ çƑ˷˹˯ǁä äˤƨîì ˣǄ ɄḨ ùä̠ ˭ƳƑȸ Ɖ˞Ƣ ˤǉ çä̠ ƻ˞ǁä 



ƕ˹Ʈ˗ƻǁä Ǉ˖ǉ ɄˮǄ  ˤǉ ˕ǐ˕Ɯ ˙˷Ɯ ƛ˭˷Ɨ üƑ˹Ɯà æ˕Ƴ ˗ˬƳ Ƒ˹˯ɀî˕Ɨ ˣɚ˶Ǆ ûƑ˷ǉĀ Ƒ˷ǉ ƕǂ˹ǂƽ çä̠ ƻ˝ þä

 çƑɀˤ˭˲˶ǁä ɄḨ Ǐƺ ˓ƻ˳˭ǀä Ǐ˭ǁä ƕƾ˹ƾ˰ǁä þä äʕ ˰Ʈˤǐ ˣǐ˖ǁä çƑ˷˹˯ǁä ÞƑ˶ǂƳ ƕ˹ˬǂƷä ˜ƽƑ˷ǐ ɂ˷ƴȿĀ

 Ǐ˞Ƹȹ ˓ˬˮǄ ˗˹Ƹǁä ÞƑƳìǗä ä˖Ǌǁ îä̠ ḥƗĀ îä̠ ƬǕä .ǍǂƳǓä ˒Ɨ˗ǁä ǍǂƳ ɔˬ˞˷ƗĀ ƕ˞˹˲ˬǁä çƑ˷ƏƑḥǁä Ǐƺ

çƑȿˤƴ˴ǁä ǍǂƳ  ƕƮˤ˶ȸ äˤƳ˕˱˷ǐ ƕǁˤǊ˲ȸ ˙˹ǁ ˣǐ˖ǁä ÞǗˑ ǉ ǇƑ˯Ɨ ˗ˬḥ˭˶ǁä åˤǂƨǓäĀ çƑ˹Ʈ˗ƻǁäĀ

 Ǎ˭Ɵ ƛ˭˷ǐ þä ˕Ɵà ƞ˯˷ǐ ˢǁ ǈǆä Ǐƾ˹ƾƟ ä˖ǉ .Ǐ˶ǂƴǁä Ʉ˹ǁ˕ǁä ǍǂƳ æ˕˹ƾƴǁä Ʉ˹˶˰Ɨ ˗ˬ˭ƴȹ ä˖ǉĀ ˢǂƴǁä

 ƞ˯ǆ ˕ƟäĀ ǗĀ ǈǆä Ǐƾ˹ƾƟ ä˖ǉ Ƒ˵ȹàĀ .æ̠ ˹ˬḥǁä çä̠ ƻ˞ǁä ɔɀ˗˝ ˣƳ Ǉ̠ ˹Ʒ Āä ˕ǐ˕Ɯ öʕ ǆ Āä ˙˷Ɯ þǗä

Ǎ˭Ɵ ƛ˭˷ǐ þä  æ̠ ˹Ƹ˴ǁä çä̠ ƻ˞ǁä ɔɀ˗˝ ˣƳ ˕ǐ˕Ɯ öʕ ǆ 

ĶSuch an assumption [that little mutations here and there can 

gradually, over several generations, produce a new species] is 

violently opposed by the majority of geneticists, who claim that the 

facts found on the subspecific level must apply also to the higher 

categories. Incessant repetition of this unproved claim, glossing 

lightly over the difficulties, and the assumption of an arrogant attitude 

toward those who are not so easily swayed by fashions in science, 

are considered to afford scientific proof of the doctrine. It is true that 

nobody thus far has produced a new species or genus, etc., by 

macromutation. It is equally true that nobody has produced even a 

species by the selection of micromutations.ķ 



Richard Goldschmidt, in American Scientist p. 94.  

 þä ̠ƾȹ Ƒ˵ȹàĀ îʕ˞˭ǂǁ ìʕƾƗ Ǘ çƑ˷˯˹ ǁä Ǐƺ çä̠ƻ˞ǁä þä ä̞˹Ɯ þʕƺ̠ƴȹ çƑ˷˯˹ ǁä ÞƑ˶ǂƳ þä ̠ƾȹ ʕǊƺ

 ƕƾ˹ƾ˰ǁäĀ ìƑ˷ƳĀ ˗ˬḥƗ åˤǂƨàĀ æ˕˹ƾƳ ɄƓ ˢǂƳ ˙˹ǁ ˤǉ çä̠ ƻ˞ǁƑȸ è˕˰ȹ îˤ˞˭ǁä þä ÞƑƳìä îä̠ ḥƗ

 Ʉ˹ǁì ý˕ƾȹ þä ˕Ɵà Ʋ˹˞˭˲ȹ ˢǁĀ ˡǁí ˙ɚƳ ƕ˹˶ǂƴǁä îˤ˞Ɨ çä̠ ƻ˞ǁä þä ˕ƟäĀ Ǐ˶ǂƳ 

 sǂƴǁä þǗ lǁí ̇ɚƴȸ xƴ˹˭˷ƾ˶ǁä äʕ˶ƜƑǊɀĀ äĀ̠ˬḥ˭ǐ Ʉ˹ǁì þĀ̞Ɠ çä̠ƻ˞ǁƑȸ îʕ˞˭ǁä ɍ̞ɀˑǄ þä ƞƮĀ ɄƓ

çä̠ ƻ˞ǁƑȸ è˕˰ȹ Ǘ îˤ˞˭ǁä þä ˓ˬƙä 

 üˤƾȹ Ƒ˵ȹàĀ 

 çä̠ ƻ˞ǁ Ʋ˶˯Ɨ ɔɀ˗˝ ˣƳ ˕ǐ˕Ɯ öʕ ǆ éƑ˭ǆä Ǐƺ ƞ˯ǆ ä˕Ɠä ˕Ɵà Ǘ ǈǆä ˡ˷ǉí Ǐƺ ǍƾˬƗ þä ˕˹˯ǁä ˣǄ

ì ƕɀ˗ˠǆ .æ̠ ˹ƸƬýƑƳ Ʉɚ˳ȸ ˓ǂˬƽ ä̟ǉ sƷîĀ Ûä̞Ɠä Ʉ˹ǁì ƑǊ˹ǂƳ ̞Ɯʕǐ Ǘ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǘǁ þĀîä 

ĶIt is good to keep in mind. That nobody has ever succeeded in 

producing even one new species by the accumulation of 

micromutations. DarwinĴs theory of natural selection has never had 

any proof, yet it has been universally accepted.ķ 

Richard Goldschmidt, Material Basis of Evolution. 

 

˙˷Ɯ ɍǓ îˤ˞Ɨ è˕˰Ɨ Ǘ Ǐǉ äʕ ǁˤƾȹ Ƒ˶ǊǄ çä̠ ƻ˞ǁä þä îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà îä̠ ƽä ý˕ƽà Ƒ˵ȹàĀ 



 Ǐƨä̠ Ɯ ˗˹˹Ɠ üˤƾ˹ƺ 

îʕ˞˭ǁä xǄ öʕǆ ɍà ƛ˭˷Ɨ Ǘ çä̠ƻ˞ǁä sǉì̞Ƴ þʕɚȹ Ƒ˶ǊǄ 

ĶNo matter how numerous they may be, mutations do not produce 

any kind of evolution.ķ 

Pierre Paul Grasse, Evolution of Living Organisms p. 88. 

  

 üˤƾȹ Ǐǂ˲ɚǉ þƑ˹ǁˤƜ Ƒ˵ȹàĀ 

îˤ˞˭ǁä Ǐƺ ƑǄ Ʉɚƪ ɍƑȸ îĀì ɍà ˒ƴǂƗ ˢǁ çä̠ ƻ˞ǁä üǘƢ ˣǄ ˗˹Ƹ˭ǁä ɍà ƕ˹ǂ˶ƴǁä Ǉ˖ǉ ɄˮǄ êʕ ƮˤƓ 

ĶObviously, such a process [species change through mutations] has 

played no part whatever in evolution.ķ 

* Julian Huxley, Major Features of Evolution, p. 7. 

 

 xɚ˹ɀĀ ɍ̠ƻ˹Ɯ üʕƾȹ Ƒ˵ȹäĀ 

 ˣǄ ƕˬƨƑ˷Ǆ ˗˹Ʒ ƕ˹Əäˤ˳ƴǁä çä̠ ƻ˞ǁä Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǘǁ ýƑƢ ìäˤǄ ˢȹ˕ƾ˭ǁ ƕ˹˷˹˯ǁä ãìƑˬ˶ǁä ƕ˹ƟƑǆ ˣǄ

 ƕ˹ƮîǓä ƕɀ˗ˠǆ Ƒ˵ȹàĀ ù˕Ǌǁä ƕ˹ƟƑǆ 



ĶAs a generative principle, providing the raw material for natural 

selection, random mutation is inadequate, both in scope and 

theoretical grounding.ķ 

Jeffrey S. Wicken, ĶThe Generation of Complexity in Evolution: A 

Thermodynamic and Information- Theoretical Discussion,ķ Journal of 

Theoretical Biology, p. 349.  

 ƑǊǆǓ ù˕Ǌǁä ˣǄ Ǘ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƑǊˬ˱˭˷ǐ ÞƑ˹ƪà ý˕ƾƗ þä Ʉ˴Ɨ Ǘ çä̠ ƻ˞ǁä þä üˤƾȹ ˤǊƺ

 Ǐ˷ˬƗ Ǘ ƑǊǆǓ Ǐ˶ǀä̠ Ɨ ˙˹ƨƉƗ ˣǄ ǗĀ ƕ˹Əäʕ ˳Ƴ 

 

 ƛ˷˳˭˹ǉ ˙˹˲ǆä̠ ƺ üˤƾȹ Ƒ˵ȹà 

ǗƑ˯Ǆ ƕƙǘƙ Ǐƺç  Ʉ˯ƨ :ƑǊǂ˳ƺ ˢƗ ˗ˬ˭˱Ɨ þä ˣɚ˶Ǆ ƕˮǐ˕˰ǁä îˤ˞˭ǁä ƕɀ˗ˠǆ þä ˔˹Ɵ ƕ˶ƨƑƟ

ä̆ ƻƾǁä Ɉ˶ǆ ˗Ǌˠȹ çƑɀ˗ƻ˰ǁä Ǐ˭ǁä æˤƾȿĀ ƕ˭ƓƑƙ ƕ˶ˠǆà Ǐǉ çƑ˷˹˯ǁä .Ǐ˯ɀî˕˭ǁä ˗˹Ƹ˭ǁä ˙˹ǁĀ îˤ˞˭ǁä ç

 ǍǂƳ çä̠ ƻ˞ǂǁ æʕ ˞Ƣ ˤǂƗ æˤ˞Ƣ ƕ˹Əäˤ˳Ƴ .îˤ˞˭ǐ ˕ǐ˕Ɯ Ʉɚƪ ɍà Ʋ˷˶Ɨ þä ƕ˹˲˹Ə˗ǁä ƑǊ˭ƻ˹˟Ā

æƑ˹˰ǁä xǄ ̞ǐä̆˶˭ǁä ̞˹ƾƴ˭ǁäĀ s˹ˠ˷˭ǁä ̠˲ ƻƗ þä xɚ˶ȹ Ǘ Ǐ˫ɀ̆˯ǁä Ɍʕ˭˲ ǁ˶ä 

ĶIn three crucial areas where [the modern evolution theory] can be 

tested, it has failed: the fossil record reveals a pattern of evolutionary 

leaps rather than gradual change. Genes are a powerful stabilizing 



mechanism whose main function is to prevent new forms evolving. 

Random step- by- step mutations at the molecular level cannot explain 

the organized and growing complexity of life.ķ 

Francis Hitching, The Neck of the Giraffe (1982), pp. 103, 107  

 ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁäĀ ˒˹Ɨ˗˭ǁä ˕Ɯˤǐ Ǘ çƑɀ˗ƻ˰ǁä þä ƞƮˤǐ îƑ˴˭ƢƑȸ ˤǊƺ ƕǄˤƳ̆ ˶ǁäƮ çƑ˷˹˯ǁäĀ ˕

ǁäĀ ǈƴǄ ˓˲˹ǁĀ îˤ˞˭ǁäɔ˹ƽ˕ǁä ˢ˹ˠ˷˭ǁäĀ ˕˹ƾƴ˭ǁä ˕Ʈ ƕ˹Əäʕ ˳ƴǁä çä̠ ƻ˞ ˯Ǆ ƕƙǘˮǁä Ǉ˖ǉ þä ˢƷîǗƑç 

 ˢǊ˹ƺ ˕Ƭ˗ǐ þä ˒˯ȹ þƑḨ ƞ˹˰Ƭ îˤ˞˭ǁä þƑḨ ˤǁ Ǐ˭ǁä æ˕˹Ɵˤǁä Ǐǉ 

 ÞǏƪ ɄḨ ù˗ƴǆ Ǘ Ƒ˷ǆä üˤƾȹ ˣǄ ˕Ʈ ä˖ǉĀ îˤ˞˭ǁä èĀ˕Ɵ ý˕Ƴ ˓ˬƙä ˢǂƴǁä þä ƞƮˤǐ Ƒ˵ȹà ˤǉĀ

 þǗ Ɖ˞Ƣ ɄǄä ä˖Ǌƺ îˤ˞˭ǁä ˢƗ ɂ˹Ḩ ƑƾƟǗ ù˗ƴ˷ƨĀ þǗä ˓ˬƙàĀ Ɖ˞Ƣ îˤ˞˭ǁä þä ɄƴƻǁƑȸ ˓ˬƙä ˢǂƴǁä

îˤ˞˭ǂǁ ìˤƾƗ Ǘ çä̠ ƻ˞ǁä þà 

 

 ˕ǂ˹ƻǆîˤḨ ɍà üˤƾɀĀ 

 ä˖ǉ þǗ ƕ˰˹˰Ƭ ƕƾɀ˗˞ȸ Ʉ˶ƴȹ ˣɚ˶Ǆ ˕˹ƾƴ˭ǁä ä˖Ǌǁ Ǐ˰ǁä þäˤ˹˰ǁä ƕ˹ǁä þä ˣǄ ˚ǉ˕˷Ǆ ˤǉĀ ˕Ɵäʕ ǁä

 ɂ˹Ḩ .ƲǆƑƬĀ Ɉ˞˱Ǆ éƑ˭˰ȹ ƕɀ˗˳ȸ ƕƳƑ˷Ƭ ýƑˠǆ Ɉ˲ȸä .ìĀ˕˰Ǆ ˗˹Ʒ ÞƑḨ˘Ɠ ɊƺƑ˰ǄĀ Ɉ˞˱Ǆ ý˘ǂ˭˲ȹ

 ǏƗäí ÞƑ˳ǆä åˤǂƨƉȸ äĀ˕˹ƪ äʕ ǆˤɚȹ þä ˣɚ˶Ǆ ˣ˹ǂƢä˕˭ǄĀ ˣ˹ǆĀƑƴ˭Ǆ ˕˹ƾƴƗ ˗ˮǀà æ̠ Ǆ ùǗä ˗˳Ƴ ƕ˹ǁä

 ʕ ˞ƗĀ ƕ˹ǂḥǁƑȸ Ǐǀäîìä éîƑƢ ä˖ǉ ǏƗäí î 



ĶOne is rather amazed that a mechanism [a living animal] of such 

intricacy could ever function properly at all. All this demands a 

planner and sustainer of infinite intelligence. The simplest man- made 

mechanism requiresa planner and maker. How a mechanism ten 

thousand times more involved and intricate can be conceived of as 

self- constructed and self- developed is completely beyond me.ķ 

E.C. Kornfield, in John Clover Monsma(ed.), The Evidence of God in 

an Expanding Universe (1958), p. 176.  

 

 Ǐ˷ɀ̠Ɯ ɍîʕƜîƑǄ üʕƾƗ Ƒ˵ȹäĀ 

ƕɀîˤ˞˭ǁä çäʕ ˞˱ǁä ˗˲ƻƗ þä Ʋ˹˞˭˲Ɨ Ǘ Ƒǉ˕Ɵˤǁ çä̠ ƻ˞ǁä ˤǁ-æƑ˹˰ǁä î˕˴Ǆ- åƑ˱˭ǆǗä ɂ˹ḥƺ

ǏƜîƑƢ Ǐˬǂ˲ǁä ɄǄƑƴǁä Ûçä̠ ƻ˞ǁä àˤƨà ƕǁäïâ ˤǉ ɍ˖ǁä Ǐƴ˹ˬ˞ǁä- ÝǏǆǘƾƴǁä Ʉǐ̞ˬǁä ̞˹Ɵʕǁä ʕǉ þʕɚȹ 

ĶIf mutation alone cannot explain the evolutionary processĲ the 

origin of lifeĲwhy is natural selectionĲ [which is] the elimination of 

the worst mutations, a negative and external agencyĲthe only 

conceivable alternative?ķ 



Marjorie Grene, ĶThe Faith of Darwinism,ķ Encounter, November, p. 

50 [italics ours].  

 ˣǁ Ɉƾƺ ƕǁäïâ ˤǉ ɍ˖ǁä Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä äíâ îˤ˞˭ǂǁ ìˤƾƗ Ǘ ƑǊǆä ˓ˬƙ çä̠ ƻ˞ǁä Ƒ˶ǁƑ˝ ƞƮˤƗ ǏǊƺ

îˤ˞˭ǁä ˗˹˲ƻ˭ǁ ƞǂ˴ȹ 

 æ˕˳ȿĀ ˢǊǂ˳ƺ ˓ˬƙ ƕƙǘˮǁä çä̠ ƻ˞ǁäĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ˢƙ üĀǗä ˣƏƑḥǁä îˤǊ˟ ˣǄ Þäˤƨ îˤ˞˭ǁƑƺ

 ˢǊ˲ƻǆä îˤ˞˭ǁä ÞƑ˶ǂƳ îä̠ ƽä ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉĀ þƑ˶˭˹Ɠ ɄɚȹƑǄ ý˕ƽ Ƒ˶Ḩ  

A Ķnascent organķ is one that is just coming into existence. None 

have ever been observed. ĶDo we, therefore, ever see mutations 

going about the business of producing new structures for selection to 

work on? No nascent organ has ever been observed emerging, 

though their origin in pre - functional form is basic to evolutionary 

theory. Some should be visible today, occurring in organisms at 

various stages up to integration of a functional new system, but we 

donĴt see them. There is no sign at all of this kind of radical novelty. 

Neither observation nor controlled experiment has shown natural 

selection manipulating mutations so as to produce a new gene, 

hormone, enzyme system or organ.ķ 



* Michael Pitman, Adam and Evolution, pp.67- 68. 

 

 ä˖ǊȿĀ ä˖ǊȿĀ .ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ æ˕ǐ˕Ɯ ðƑ˷Ɯä ƛ˭˷Ɨ çä̠ ƻ˞ǁä ǗĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä Ǘ þà ˕Ḩáà

 Ƒ˹˶ǂƳ ìƑ˰ǁǗä þƑƺ ä˖ǊǁĀ ƑǊƾǂƢ ɔǁƑƢ ˣƏƑḨ ìˤƜˤƓ Ǘä ƕƻǂ˭˱˶ǁä ðƑ˷ƜǗä ìˤƜˤǁ ˗Ƣä îƑ˹˭Ƣä ˕Ɯˤǐ Ǘ

.Ɖ˞Ƣ 

 

 çä̠ƻ˞ǁä þä þʕƺ̠ƴȹ þʕ˴˴ ˱˭˶ǁä îʕ˞˭ǁä ÞƑ˶ǂƳ˓ǂ˳ƺ  xƳ þǗä þʕˮ˰ˬ ƺ˹ îʕ˞˭ǁä ̠˹ ƻ˲˭ǁ ɄƏä˕Ɠ

 ƑǊǁ ˙˹ǁ çƑǄˤǂƴǄ åƑ˲˭ǀä ƕ˹ƻ˹ḥǁɄƬà  ìˤƜˤǁä ƕƾȸƑƨ ˗˹ƷĀ  

ǏǁƑ˭ǁä Þ̆ ˯ǁä Ǐƺ ǈǄ˕ƽƉƨ ƑǄ ä˖ǉĀ 

***** 

 

ǏƏƑ˯ƻǁä îˤ˞˭ǁä 

 

 Ƒ˵ȹàĀ ÞƑƳìǗä ä˖ǉ ˕Ʈ ɄƓ îˤ˞˭ǁä ƲǄ ˙˹ǁ ǈǆäĀ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ƕƾȸƑ˲ǁä Þä̆ ƜǗä Ǐƺ ˓Ʈ˗Ƴ

 ƕ˹Ʈ˗ƺ ɍ˕ɀˑǄ ˢ˲ƾǆä ä˖ǉ ˒ˬ˲ȿĀ Ǉˤ˳Ɨ ɄƓ îˤ˞Ɨ è˕˰Ɨ Ǘ ƑǊǆä çä̠ ƻ˞ǁä ˣǄ Ƒ˷ƺ˗ƳĀ çä̠ ƻ˞ǁä Ƒ˷ƨîì



ƑƳˤ˶˯˶ǁä Ǉ˖ǉ ˣǄ ˙˹ǁ ɍ˖ǁä ǏḨ˘ǁä ˢ˹˶˴˭ǁä Ǐǁä ƕƺƑƮǕƑȸ ä˖ǉ) ýƑ˲ƽä ƕƙǘƙ Ǐǁä ˗˹ˬḥǁä îˤ˞˭ǁä (ç

(ƕ˶˹ ƾ˲˭ǁä Ǉ̟ǉ þʕ ǂ˶ƴȹ Ǘ ̠ǄǗä ä̟ǉ Ǐƺ xƾ˹˶ƴ˭˶ǁä ̠˹Ʒ xǄ ̠˹ ǀˮ) sǉ ýƑ˲ƽä èǘˮǁä 

 ˣ˹˹ǆĀîä˕ǁä ˢǉĀ ǍǁĀǓä ƕ˫ƻǁäDarwinists  Ǎ˭Ɵ ˢǊǆä ˢƷî ƕǂ˹ǂƽ ƕǂƽ ˢǉĀ1930  ƕ˹ˬǁƑƸǁä ˢǉ äʕ ǆƑḨ

 Ǉ˕ƴȿĀ îˤ˞˭ǁä ɍ˕ɀˑǄ ˣǄÞĀ˕Ɠä  xƳ þĀîäì ýǘɚȸ þʕɚ˲˶˭ǐ äʕǁä̆ǐ ǗĀ þǗä Ǎ˭Ɵ ƕ˹ǂƽä äʕ˰ˬ˴ȹ

ǆǗä ù̠ƴȹ xɚȹ sǁ þĀîäì þä Ƒ˷ƺ̠Ƴ Ƒ˷ǆä sƷî Ɉƾƺ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ÞǏƪ  ˣƳ ǗĀ çƑ˷˹˯ǁä ˣƳ Ǘ

 ˤǉ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä äĀ˗ˬ˭ƴȹ ˢǊƺ .ƕ˹˷˹˯ǁä çä̠ ƻ˞ǁäéíˤ˶˷ǁä þä ˢƷî) çƑ˷ƏƑḥǁä îˤ˞ȹ ɍ˖ǁä ˕˹Ɵˤǁä 

 çƑƻ˴ǁä xƳ ûîƑǄǗ ýǘḨ Ǐǁä ìƑƳĀ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä æ̠ḥƺ xƳ ǏǁƑ˭ǁä ǈȸƑ˭Ḩ Ǐƺ Ǎǂ˱Ɨ ǈ˲ƻǆ þĀîäì

 ǏƺĀ (ƕˬ˲˭ɚ˶ǁäöʕ ƮˤǄ  Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäƑǆ˕ǀƉƗ  îˤ˞Ɨ è˕˰ȹ Ǘ åƑ˱˭ǆǗä þä 

 Ǎƙä˕˰ǁä ˣ˹˹ǆĀîä˕ǁä ˢǉĀ ƕ˹ǆƑˮǁä ƕ˫ƻǁäNeo- Darwinists ä ˢǉ ÞǗˑ ǉĀ æîˤǊ˳˶ǁä Ǎ˶ˠƴǁä ƕ˹ˬǁƑƸǁ

 îʕ˞˭ǁä Ǐǁä äĀìƑƽ ƑƴǄ Ƒ˶ǉ çä̠ƻ˞ǁäĀ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä xƳ þǗä þʕ ǂ˶ḥ˭ǐ xǐ̟ǁä 

Life evolves by means of mutations (mutations and genetic drift) and 

natural selection 

 ÞǗˑ ǉĀÞĀ˕Ɠä  ˕ƴȸ ƑǄ äĀ˗Ǌˠȹ1930  äĀ˗˳˭˷ɀĀ˗ˮǀà  Ǎ˭Ɵ1980  ƕ˹ƨƑƨà ƕ˫ƺ äˤǁä̆ ǐ ǗĀ ý 

 äʕƺƑƮä sǉ ä̟Ǌǂƺ çä̠ƻ˞ǁä ù̠ƴȹ xɚȹ sǁ ǈǆä sƷî ƕƽ̞ȿĀ îʕ˞˭ǁä xƳ sǂḥƗ þĀîäì þä äʕǁʕƾȹ sǉĀ

 ˢǂḥƗ ɍ˖ǁä îˤ˞˭ǂǁ ˒ˬ˲˶Ḩ çä̠ ƻ˞ǁä.ǈ˷Ƴ ǗĀ  ɄḨ ˢƷî îˤ˞˭ǁä è˕˰Ɨ çä̠ ƻ˞ǁä þä ˣɀ˗˴Ǆ äʕ ǁä̆ ǐ

ˣƳ ˡǁí ˙ɚƳ ˓˭ˬƙä Ǐ˭ǁä ƕ˹˶ǂƴǁä èƑ˰ȸǓä  ̠ ƻ˞ǁäçä  Ā åƑ˱˭ǆǗäĀ îˤ˞Ɨ ˒ˬ˲Ɨ Ǘ çä̠ ƻ˞ǁä þä Ƒ˷ƺ˗Ƴ

 ƕǂˮǄǓä ˣǄ ˗˹ˮḥǁä ˓Ǆ˕ƽĀ ƑǊˬ˱˭˷ǐ ǗĀ çä̠ ƻ˞ǁä Ǐ˷ƻȹ ˤǉçäîä̠ ƽäĀ  îˤ˞˭ǁä ÞƑ˶ǂƳ 



 ƕ˹˶ǂƴǁä ɇƑƨĀǓä Ǐƺ ƑǊƗ˗Ǌƪ ƑǊǁ ˣḥǁĀ ƕǄƑƴǁä ˕˷Ƴ æîˤǊ˳Ǆ ˗˹Ʒ ƕˮǁƑƙ ƕƳˤ˶˯Ǆ ç˗Ǌ˟ ä˖ǉ ˒ˬ˲ȿĀ

 ÞƑ˶ƨà æ˕Ƴ ˢǊǁ ˢǉĀ ˣɀîˤǊ˳Ǆ ÞƑ˶ǂƳ þʕ Ǆ˷ˑǐ xǐ̟ǁä sǉĀɄǄǓƑȸ  ǏƏƑ˯ƻǁä îˤǊˠǁä ǏƺðƑ˷Ɯǔǁ 

 æ˕ǐ˕˯ǁäHopeful monster advocates  ˢǉĀÞĀ˕Ɠä  ˕ƴȸ ˣǄ äĀ˗Ǌˠȹ1980  îˤǊ˟ ˒ˬ˲ȸ ý

 æ̠ ˹ˮḨ ƕǁìä ƕɀˤƽ ƕ˹˶ǂƳǍǂƳ  ÞǏ˞ˬǁä Ǐ˯ɀî˕˭ǁä îˤ˞˭ǁä Ɖ˞Ƣ çä̠ ƻ˞ǁƑȸ ǏƾˬƗ þƑȸ äˤ˷Ǆˑǐ ˢǉĀ

) x˹˷˲ǁä xǄ ùǗǗä çä̠˳ƴǁ ̠˹ƸƗ þĀ̞Ɠ ðƑ˷ƜǗä50000 ƕƳˤ˶˯Ǆ è˕˰Ɨ æƉ˯ƺ ˢƙ (ƕ˷ƨ  çä̠ ˹ƸƗ

ǁä ˙ƻǆ Ƒ˵ȹà è˕˰ƗĀ ˕ǐ˕Ɯ ˙˷Ɯ é̠ ˱ɀĀ æ˕ƟäĀ æ̠ Ǆ ˕ǐ˕Ɯ ˣ˹˷Ɯ Ǐƺ˭ ǍǂƳ ˗Ƣä ˣ˹˷Ɯ Ǐƺ çä̠ ˹Ƹ

˕ǐ˕˯ǁä ˙˷˯ǁä ˗˶˭˲˹ǁ ǈ˷Ǆ ƕȿ̠ ƾǄ 

 þä ˕ƴȸ ä˖ǉ äˤƮ˗˭ƺä ÞǗˑ ǉäĀ˕ǀƉƗ ƕƾ˹ƾ˰ǁƑȸ  Ǘ ìˤƜˤǄ ˗˹Ʒ Ǐ˯ɀî˕˭ǁä ˗˹˹Ƹ˭ǁƑȸ îˤ˞˭ǁä æ̠ ḥƺ þä

 ǈƗ˕ǉƑ˳Ǆ ý˕ƴȸ îˤ˞˭ǁä ÞƑ˶ǂƳ ù˗˭ƳäĀ .çä̠ ƻ˞ǁƑȸ ǗĀ åƑ˱˭ǆǗƑȸǍǂƳ úǘ˝Ǘä  ˓˭ˬƙä åîƑ˯˭ǁäĀ

ǈ˲ɚƳ 

˙˷˹ˬ˹˭ƨ üˤƾȹ Ƒ˶ḥƺ 

çƑ˷ƏƑḥǂǁ ƕƳˤ˶˯Ǆ ɍä îˤ˞Ɨ î˕˴Ǆ ƕƾ˹ƾ˰ǁä Ǐƺ ˕ǉƑƪ ˕ƟäĀ ǏƜˤǂ˹Ɠ ˕Ɯˤǐ Ǘ 

ĶNo biologist has actually seen the origin by evolution of a major 

group of organisms.ķ 

G. Ledyard Stebbins, Process of Organic Evolution, p. 1. [Stebbins is 

a geneticist.] 

ɄƬäʕƻǁä þïäʕƗ Ǐ˶ ȹ˲ Ƒ˶ȸ ä̟ǉ ̠˹ ƻ˲Ɨ sǊ˵ƴȸ üĀƑƟ ɍ̟ǁä ʕǉĀ ǏƏƑ˯ƻǁä îʕ˞˭ǁä æ̠ḥƺ ˓Ɨä Ƒ˷ǉ xǄĀ 



 punctuated equilibrium 

 ɄḨ Ǐ˷ƴȹ ˗˹ˬƴƗ ˤǉĀ þä̆ ƗǗä ɄƬäˤƺ50,000  îʕ Ɨ˞ þĀ̞Ɠ ɍä ̠˹ Ƹ˹Ɨ þĀ̞Ɠ ̠˶˭˲ȹ ̠ˮǀà Āä ƕ˷ƨ

 ˣ˹ƻǂ˭˱Ǆ æƑ˹˰ǁä ˣǄ ˣ˹ǂɚƪ ˗Ǌˠȹ ƕƺ˕˴ǁƑȸ ˤǉĀ ɄƬƑƺ æƉ˯ƺĀ 

Ķpunctuated equilibrium.ķ By this term he means that for 50,000 

years or so, there will be no change (an Ķequilibriumķ without any 

evolution). And then, suddenly (in a very rare Ķpunctuationķ) and by 

total chance, two totally different life- forms will emerge. 

 ǏǆƑ˶ǁä ˢǁƑƳ ˣǄ ˓ǆƑḨ ƕȹä˕ˬǁä Ǐƺ ˗˹Ǌƪ˕ǁˤƜ ˤǉĀƪ ˕˹˭˶Goldschmidt  ä˕Ɯ ä̠ ˹ˮḨ å˗Ɯ þä ˕ƴȸ

ǍǂƳ  ƕ˹Ʈ˗ƻǁä Ǉ˖ǉ ö˕˭Ɠä Ƒƴɀîí ǘ˳ƺ Ʉ˳ƺĀ ˗Ƣä ˙˷Ɯ Ǐǁä îˤ˞Ɨ ƑǊǁ è˕˰ȹ þä ǘǄä ƕǊǀƑƻǁä ƕȸƑȸí

 ƑǉƑ˶ƨĀSaltation theory  .ƎƜƑƻǄ ùä̠ ˰ǆä Ǐ˷ƴƗ Ǐ˭ǁä ǏǆƑ˶ǁǓä ƕƸǂǁä ˣǄ ǏǉĀ 

 Āä xɀ̠Ƣä x˹ˬǆîä ˒ɀ̠ƾǁä Ʉ˭ǁä úʕƺ ƕ˭˰ ǁˬä ƕƺ̞˴ ǁƑȿĀ ̠Ḩ̟Ǆ þƑȿ̠˟ Ʉƻ̋ þʕ˯˭˷ǐ x˹ ǆˬîä þä ƑǊƗ̠ḥƺĀ

˝ ƛ˭˷ǐ ˗Ƣä ˙˷Ɯ äˤǂƨƑ˷˭ɀĀ ÷ʕ ǂˬǂǁ äʕ ˶˷ɀĀ ˒ǆäîǗä ˢǊƗƑǊǄä ˣˬǂƓ äĀ˖Ƹ˭ǐ ˣ˹˷ƙǗäĀ Û˔ǆˑǄ þƑȿ˗˟ Ʉƻ

 .þƑȿ˗ˠǁä ˙˷Ɯ à˕Ɠ ɂ˹Ḩ ä˖ǉ ǈǂḨ ˢǁƑƴǁä Ǐƺ þƑȿ˗ˠǁä ˙˷Ɯ äˤ˯˭˷ɀĀ 

two rabbits produced a male baby skunk and, coincidentally, just over 

the hill two other rabbits (or some other kind of creature) produced a 

female skunk! Both baby skunks were able to get enough milk from 



their mother rabbits so that they grew to maturity and produced all 

the skunks in the world. That is how the skunks got their  start in life.  

Ǐ˯ɀî˕Ɨ ˙˹ǁĀ ƎƜƑƻǄ ùä̠ ˰ǆä ˤǊƺ 

 ˤǉĀɔǂ˝à  ˢƨä ƑǊ˹ǂƳ Ƒ˵ȹähopeful monsters 

 ˕ǁˤƜ ˣ˹ƻ˹˭ƨ ä˖ǉ ˕ƴȸ ˢƙStephen Gould  é˕ɀî˕ǂǐä Ʉ˹ǆ ƲǄ Ʉ˶ƴǁƑȸ ì˗ƺîƑǉ ƕƴǄƑƜ ˣǄNiles 

Eldredge ˕ǁˤƜ æ̠ ḥƺ äˤƴƨĀƪ ç˕˹˶GoldschmidtĴs idea  ƕ˷ƨ Ǐƺ ƕɀ˗ˠ˷ǁä Ǉ˖ǉ Ǐǁä

1972  ýĶpunctuated equilibriumķ. 

 þƑḨ ɍ˖ǁä ˓˹˶ƪ˕ǁˤƜ þä ˒ˬ˲ǁäĀ çä̠ ƻ˞ǁä þä ǍǂƳ Ʉ˹ǁì ɍä ˕˯ȹ ˢǁĀ çƑɀ˗ƻƟ Ƒ˵ȹäĀ çƑ˷˹Ɯ ˢǁƑƳ

˗ƢǓ ˙˷Ɯ îˤ˞Ɨ ǍǂƳ Ʉ˹ǁì ɍä çƑɀ˗ƻ˰ǁä Ǐƺ ˕˯ȹ ˢǁ Ƒ˵ȹäĀ îˤ˞Ɨ ƛ˭˷Ɨ 

 ˜˹Ɠ Ʋ˵Ɨ ƕ˹ǂ˰˲ƺ !ƕƻǂ˭˱Ǆ çƑ˷ƏƑḨ ˣǄ æƉ˯ƺ ˕ǁˤƗ æ˕ǐ˕Ɯ ðƑ˷Ɯä üƑƾƺ ƕǂƾ˭˲Ǆ ðƑ˷Ɯä ˕ƜĀ ˤǊƺ

 ð˕˷ƽ ƑǊ˷Ǆ é̠ ˱ȹ 

*Goldschmidt was a lifelong geneticistĲand found no evidence that 

mutations could produce evolution. 

*Gould was a lifelong paleontologist, and found that there was no 

fossil evidence for evolution from one species to another. 



 Entirely new species, which were suddenly born from totally different 

creatures! One day a lizard laid an egg and a beaver hatched out of it. 

 The May 1977 issue of Natural History 

 ɍäƨƑǄƑ˶Ɨ ɂǂ˭˱Ǆ ˙˷Ɯ ˗ƻ˹Ɠ ˙ƾƻƗ ƕ˵˹ˬǁäĀ ˜˹ˬƗ ƕ˹ǂ˰ 

 ˣƏƑḨ þä ƑǊ˴˱ǂǄæƉ˯ƺ  ˕ƟäĀ ˣƏƑḨ Ǐǁä Ƒ˹˯ɀî˕Ɨ îˤ˞˭ǐ ˙˹ǁĀ ǈɀîˤ˞Ɨ Ǉ̆ ƻƽ Ǐƺ ˣ˹˷ƏƑḨ Ǐǁä îˤ˞˭ǐ

ƕ˞˹ƨĀ ɄƟä̠ Ǆ ˕˯ǆ Ǘ ä˖ǊȿĀ 

 



 þƑȿ˗ˠǁäĀ ˒ǆîǗä ˣ˹Ɠ ǗĀ ƕ˹ǂ˰˲ǁäĀ ð˕˷ƾǁä ˣ˹Ɠ ƕ˞˹ƨĀ ɄƟä̠ Ǆ ˕˯ǆ ǘƺ 

  ǏǁƑ˷˭ƨ þƑƻ˹˭ƨ ˢƙSteven Stanley  ˢƨä ƑǊ˹ǂƳ ɔǂ˝ä ǈƾȹ˕ƬĶquantum speciation ķ. 

 ìʕƜĀ Ʉ˳ƻȸ äʕƺ̠˭Ƴä xǐ̟ǁä îʕ˞˭ǁä ÞƑ˶ǂƳ xǄ ̠˹ Ḩˮ xḥǁĀ ƕ˹Ʈ̠ƻǁä Ǉ̟ǉ xǄ ãîƑƾǁä å̠Ƹ˭˲ ȹ ̞ƽ

 ƕ˞˹ƨĀ ɄƟä̠ ǄçƑˬƙǕ  þĀîäì ýǘḨ ˒ Ɵ˲ Ǐ˯ɀî̞˭ǁä îʕ˞˭ǁä Ǉ˖˹ǄǘƗĀ ƕǂƪƑƺ ƕ˹Ʈ˗ƺ ƑǊǆà äˤƺ˗ƳĀ

ÞĀ˕Ɠä ɔǁƑƢ þĀ̞Ɠ çƑ˷ƏƑḥǁä ìʕƜʕǁ ̠Ƣä é̠˱ Ǆ sǊǐ̞ǁ ̇ ǁ˹ þǗ Ʉǐ̞Ɠ Ʉ˰Ḩ ä̟ǊƓ äʕ˷Ǆˑǐ  

 ˣɀ˗˹ˮḨ äʕ ˷Ǆˑ˹ƺ Ǐƺ æìƑƟ æ̠ ˹ˮḨ ƕ˹ƏƑ˯ƺ çä̠ ˹ƸƗ ɔɀ˗˝ ˣƳ ƛ˭˷Ɨ æ˕ǐ˕Ɯ ðƑ˷Ɯä þä ÞƑ˹ƟǗä ÞƑ˶ǂƳ ˣǄ

çƑ˷˹˯ǁä 

ĶMany biologists think new species may be produced by sudden, 

drastic changes in genes.ķ 

World Book Encyclopedia, Vol. 6, p. 335 (1982 edition).  

 é˕ɀî˕ǁä Ƒ˵ȹäĀ ˕ǁˤƜ ˣ˹ƻ˹˭ƨ ƑǊǁƑƽĀ 

 ƕƬƑƢ ƕƾɀ̠˞ȸ x ǆ˰ .ƕǂ˵ƻǄ ˓ǆƑḨ ɄƬäʕƻǁä þïäʕ˭ǁ æîʕ˳˷ ǁ˶ä çä̠˲˹ ƻ˭ǁä sɣƴǄ þä ƕƾ˹ƾ˰ǁä Ǐƺ

˹Ɯˤǁˤ˹Ɠ ƕƾƙ ɄɚȿĀ ˗˱ƺ Ʉɚȸ äʕ ǁˤƾȹ þǗä çƑɀ˗ƻ˰ǁä ÞƑ˶ǂƳ ˣǄ ì˕Ƴ þƑȸ Þä˕ƴƨƕ  þƑḨ ɍ˖ǁä éƑ˭˷˭ƨä

Ɨ ɍä ̞Ɯà sǁĀ Ʉ˶ƴǁä xǄ x˹˷˲ǁä Ǉ̟ǉ Ʉǀ" ɍ̆ Ǆ˱ ƕ̋Ƒ˲ˬƓ ƑƾȸƑƨ "îˤ˞  



 

 æ̞ǐ̞˯ǁä ƕ˹Ƴ̞ǁˬä Ǉ̟ǉ ˒ˬ˲ȸ îʕ˞˭ǁä ǍǂƳ Ʉ˹ǁì ̞˯ȹ sǁ ǈǆä ɍ̆Ƣ Ʉɚȸ üʕƾȹ ̞˰ ǂ˶ǁä sǁƑƴǁä þä ü̞Ɠ ɍä

 ǍǂƳ Ʉ˹ǁì ˕Ɯà ˢǁ ˗˱ƺ Ʉɚȸ üˤƾ˹ƺ çä̆ ƻƾǁä ǍǂƳ Ʉ˹ǁì ˤǉ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁì ˕˯ȹ ˢǁ ǈǆǓ ƞˬ˴ȹ

 .çä̆ ƻƾǂǁ ˗˹˳ȹ ä˖ǉĀ îˤ˞˭ǁä 

ìʕƜĀ ý̞Ƴ ̠˹ ƻ˲Ɨ ƑǊƮ̠Ʒ xḥǁ þĀîäì ƕɀ̠ɣǆ ̞Ʈ ƑǊǆä sƷîĀ  ƕ˞˹ƨĀ ɄƟä̠ ǄÞǏ˳ǁäĀ  ɄƴƜ ɍ˖ǁä

 ƕ˞ ƨ˹Ā ɄƟä̠Ǆ ìʕƜĀ ý̞Ƴ ˒ˬ˲ȸ ɍ̆Ƣ Ǐƺ îʕ˞˭ǁä ÞƑ˶ǂƳ çä̠ ƻ˞ǁƑȸ îˤ˞˭ǁä ÞƑƳìä Ɖ˞Ƣ ˒ˬ˲ȿĀ

 Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ ɔ˞˷˶ǁäĀ ɄƾƴǁäĀ þĀîäì ýǘḥǁ ƕƻǁƑ˱˶ǁä Ǉ̟ǉ äʕƳ̞Ɠ˭Ƒƺ çä̆ ƻƽ äˤǁƑƽĀ  



 

 xǄ ü̞Ɠ ̠˱ ƻȸ þĀ̠ƴ˳ȹ çƑɀ̠ƻ˰ǁä ÞƑ˶ǂƳ ɄƴƜ ä̟ǉ sǊ˭˹Ʈ̠ƺ ˒ˬ˲ȸ þä äʕǁʕƾɀĀ þƑḨ ɍ˖ǁä éä̠ ƟǗä

îʕ Ɨ˞ ɄƟä̠Ǆ ɍä ̞˯Ɨ sǁ x˹˷˲ǁä Ǉ̟ǉ èƑ˰ȸä ɄḨ ˒ˬ˲ȸ ǈȸ þĀ̠ƴ˳ȹ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁì ɍä Āà.  

îˤ˞˭ǁä ˣƳ é̠ ˬǁˤƜ ƑƾȸƑƨ ǈǁƑƽ ƑǄ ǈˬ˳Ɨ Ǐǉ ƕɀ˗ˠ˷ǁä Ǉ˖ǉ  Ā ˕ǂƗ ɂƟäĀ˘ǁä þä Ǐ˷ƴ˶ȸ ǏƏƑ˯ƻǁä þä ü˕ȿ

 .ǏƏƑ˯ƻǁä îˤ˞˭ǁä ˒ˬ˲ȸ îˤ˹˝ é̠ ˱ȹ ýǗä ǈȸƑ˳Ɨ ɂƟäĀï ˜˹ˬǁä ˣǄ é̠ ˱ȹ 



 

 ˒ˬƨĀǗäƕ˹Ʈä̠ ˭ƺ  îˤ˞Ɨ ɄƟä̠ Ǆ ɍä ˕˯Ɨ Ǘ çƑɀ˗ƻ˰ǁä Ǐǁä ˗ˠ˷Ɨ ƑǄ˕˷Ƴ þǗ üƑƽĀ ù˗˭Ƴääíâ  îˤ˞˭ǁä

 .ƕ˞ ƨ˹Ā ɄƟä̠Ǆ þĀ̞Ɠ ǏƏƑ˯ƺ þƑǀ 

 ùǗǗä çä̠˳Ƴ xǄ ̠˹ Ƹ˹Ɨ þĀ̞Ɠ ǏƾˬƗ çƑ˷ƏƑḥǁä þä ǏǂǆƑ˭ƨä üƑƽ Ƒ˶Ḩ Ƒǉ̠˹ ƻ˲ƗĀ Āä ˣ˹˷˲ǁä ˣ˹ǐǘ˶ǁ

 îʕ Ɨ˞ þĀ̞Ɠ ɉˤ˰ǂǄ ˢˠƴǄ þä ƛ˭˷˭˲ǆ þä æˤƾȸ ˣɀ˗ˬ˯Ǆ Ƒ˷ǆä äĀ˕ˬ˹ƺîˤ˞˭ǁä  ǈƳ̠ ˲ȸ îˤ˞˭ǁä è˕˰ȹ

Ǉ̆ ƻƽ) ƕɀîˤ˞Ɨ(  



 

 ǘƏƑƽ Ʉ˶ɚɀĀ 

 Ʋ˹˞˭˲ǆ Ǘ ˔˹Ɵ ƕƽ˕Ɠ ˓ƴƮĀ æ̠ ˹ˬḥǁä çä̠ ˹Ƹ˭ǁƑƺ ƕ˹ƴ˹ˬ˝ ƕ˹ɚ˹ǆƑɚ˹˶ȸ Ʉ˶ƴȹ îˤ˞˭ǁä ˣǄ çä̆ ƻƾǁä éíˤ˶ǆ

 ƕ˭ƽˑǄ Ƒ˹ǂ˰Ǆ æìĀ˕˰Ǆ ˗˹ƸƬ ƕƳˤ˶˯Ǆ Ǐƺ ˢǊƨî˕ǆ þä 



 

 Ǐƺ Ǉä̠ ǆ Ǘ Ƒ˷ǆä ˢƷî Ǐƴ˹ˬ˝ ˗Ǆä ä˖ǉ þä üˤƾȹ þä ˕ɀ˗ǐ ǈǆä ƕˠƟǘǄ ƲǄƕƴ˹ˬ˞ǁä ýƑˠ˷Ɠ üˤƾȹ Ƒ˵ȹäĀ .

 ýƑˠ˷ǁä ä˖ǉ îˤ˞Ɨ ˢǁƑƳ ɍä ê̠ ˳ȹ Ǘ ˣḥǁĀ ˣ˹ƴǄ æ̆ ˯ƴ˶ǁä æʕ ƾǁä Ǉ˖ǉ Āä çä̆ ƻƾǁä ˒ˬ˲ȹ ɍ˖ǁä

 ƕɀîˤ˞˭ǁä 

 ˕ǐ˕Ɯ ˙˷Ɯ ƛ˭˷ǐ Ǐḥǁ ǏƗǗä Ǐƺ Ʉƾƴǁä ƲǄ ɔƻ˭Ɨ Ǘ Ǐ˭ǁä ƕ˹Ʈ˗ƻǁä Ǉ˖ǉ ƕƙîƑḨ ɄƓæƉ˯ƺ  ìˤƜĀ ǈǁ ˙˹ǁ

 ƕ˹ƏƑ˯ƻǁä çä̆ƻƾǁä ɔɀ̠̋ ɍä ɄƬäʕƻǁä þïäʕƗ ƕƾɀ̠˞ȸ ɔƓƑƨ 

1  ƕƴ˹ˬ ǁ˞ä úʕƺ ƕ˹ƏƑ˯ƺ æ̆ƻƾȸ ɄƓ ƕ˹˯ɀî̞˭ǁä çä̠ƻ˞ǁƑȸ îʕ˞˭ǐ Ǘ xƏƑḥǁä 

2  ƕ˹ƏƑ˯ƻǁä æ̆ ƻƾǁä ˒ǂ˞˭Ɨ æ̆ ˯ƴ˶ǁä Āä ˣ˹Ɨ˗Ǆ ˙˷˯ǁä ˙ƻǆ Ǐƺ è˕˰Ɨ þä 

3  Ǎˮǆä ǏǆƑˮǁäĀ ̠Ḩí Ƒ˶ǉ̞Ɵà þʕɚȹ þä ̞Ɠ Ǘ ƛƗƑ˷ǁä ˒ǂ˞˭Ɨ 



4  ˓ƽˤǁä ˙ƻǆ Ǐƺ ˣ˹Ɨ˗Ǆ è˕˰Ɨ þä ˒ǂ˞˭Ɨ 

5  ˒ɀ˗ƽ þƑɚǄ Ǐƺ ˣ˹Ɨ˗Ǆ è˕˰Ɨ þä ˒ǂ˞˭Ɨ 

 Ā ˤǉĀ ˗Ƣä ˗Ǆä ƑǊ˹ǂƳ ɂ˹Ʈä6  þǗ þǗä è̞ Ɨ˰ Ǘ ƑǊ˷ḥǁĀ ä̠ˮ˹Ḩ ǏƮƑ˶ǁä Ǐƺ ˓ƙ̞Ɵ þʕḥƗ þä ˒ǂ˞˭Ɨ

 Ƒǉä̠ ǐ ˢǁ˕Ɵà .ƕɀ˗˳ˬǁä ơɀîƑƗ Ǐƺ 

 .!!!!!ˢǂƳ Ǎ˶˲ȹ ä˖ǉà 

 îˤ˞˭ǁä ˕ɀˑƗ Ǘ çƑɀ˗ƻ˰ǁä þǗ ä˖ǉ Ʉǀ þä ˣǄ ü˕ˬƺ ˙ɚƴǁä ɄƓ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ǗĀ çä̠ ƻ˞ǁä ǗĀ

 ɔǂ˱ǁƑȸ äˤƺ˗˭ƴȹ ʕ Ʈ˗˭ƻȹ þä äĀ˕ɀ˗˹ƺƕ˞˹ƨˤǁä ɄƟä̠ ˶ǂǁ çƑɀ˗ƻƟ ìˤƜĀ ý˕Ƴ ˣǄ äʕ ȿ˗Ǌǐ Ǐḥǁ çƑ˹Ʈä̠ ˭ƺä ä 

îˤ˞˭ǁä Ǎǁä ɍìˑƗ Ǘ çä̠ ƻ˞ǁä þä ˓ˬƙä ˢǂƴǁä þäĀ.  

 .˜ƴȸ ˣǄ îˤ˞˭Ɨ ˢǁ ðƑ˷ƜǗä þäĀ ðƑ˷ƜǗä ɔǂƢ ɍ˖ǁä ǏḨ˖ǁä ˢ˶˴˶ǁƑȸ äˤƺ˗˭ƴȹ ǘ˹ḥǁ ä˖ǉ Ʉǀ 

ˣḥǁĀ  þʕƜ  ˢǊǆä ˢƷî üƑƽ þƑǄ˕ǂ˹Ɯ þʕǁĀƑ˷˭ǐ  ƑǊǆä Ǘä ǈȹ˕˯ȸ ƕɀ˗ˠ˷ǁä Ǉ˖ǉ˓ǆƑḨ  æîˤ˞ƨǗä Ɍ˕ƴ˭Ɨ Ǘ  

 ƕƴƏƑƪ ˓ǆƑḨ æ̠ ḥƺ ƲǄ ƕȹ˕˯ȸ ƲǄ ɄǄƑƴ˭ǆ þǗäĀ ö̠ ƨà ƕɀîˤ˞Ɨ çä̠ ˹ƸƗ Ǎ˭Ɵ äʕ Ɵ˗˭ƾȹ ÞƑ˶ǂƴǁä ˜ƴȸ

 æîˤ˞ƨä ƑǊǆä 

ĶSome scientists are proposing even more rapid evolutionary changes 

and are now dealing quite seriously with ideas once popularized only 

in fiction.ķ 



John Gliedman, ĶMiracle Mutations,ķ Science Digest, February 1982, 

p. 92.  

 Ǐ˭ǁä çä̆ ƻƾǁä Ǉ˖ǉ þǗ ɄǄǗä ƕˬ˹Ƣ ˣƳ ˗ˬƴȹ ýǘḥǁä ä˖ǉ þä îˤǐƑǄ îˤǊ˳˶ǁä îˤ˞˭ǁä ˢǁƑƳ üƑƽ Ƒ˵ȹäĀ

 çä̆ ˯ƴ˶ǁä ɔǐ˕˴Ɨ ˤǉ ä˖ǉ ɔǐ˕˴Ɨ þä ɂƬĀĀ åƑ˱˭ǆǗƑȸ Ǎ˷ƻ˭ƨ Ʋˬ˞ǁƑȸ ˓ƙ˕Ɵ ˤǁ Ǎ˭Ɵ è˕˰Ɨ Ǘ 

 Ā ɄǄƑḥǁƑȸ ǈǄǘḨ ˛ǆ 

ĶThe occurrence of genetic monstrosities by mutation. is well 

substantiated, but they are such evident freaks that these monsters 

can be designated only as ĳhopeless.Ĵ 

They are so utterly unbalanced that ĳthey would not have the slightest 

chance of escaping elimination through selection.Ĵ Giving a thrush 

the wings of a falcon does not make it a better flyer. Indeed, having 

all the equipment of a thrush, it would probably hardly be able to fly 

at all. To believe that such a drastic mutation would ĳproduce a viable 

new type, capable of occupying a new adaptive zone, ĳis equivalent to 

believing in miracles.ķ 

E. Mayr, ĶPopulationsķ in Species and Evolution p. 253. 

Ƒ˵ȹäĀ  ɌƑƜ ˣ˹ƻ˹˭ƨ 



 ƕǂ˹˰˭˲Ǆ Ǐǉ ƕƴƨäĀ çä̠ ˹ƸƗ ˣƳ ˕ǁˤƜ æ̠ ḥƺ 

Steven Jay  

GouldĴs massive mutational change idea would be an impossibility. 

  

æ˕ǐ˕Ɯ ðƑ˷Ɯä ƛ˭˷Ɨ Ǘ çä̠ ƻ˞ǁä þƑȸ ˢǊƺä̠ ˭ƳäĀ ƕ˞˹ƨĀ ɄƟä̠ Ǆ ìˤƜĀ ý˕ƴȸ ˢǊ˭ƺ˗ƴǄ ˒ˬ˲ȸ Ɉƾƺ ä˖ǉ 

 æ˕ǐ˕Ɯ ðƑ˷Ɯä ƛ˭˷Ɨ Ǘ çä̠ ƻ˞ǁä þä ƑǊˬˬƨ Ɉƾƺ ƕ˹Ʈ˗ƻǁä Ǉ˖ǉ þä ˕ǁˤƜ ˣƻ˹˭ƨä ù˗˭Ƴä Ƒ˵ȹäĀ î˗ɚ˹ƺ

 çä̠ ˹ˬƴƗ 

 æ̠ ˹ˬḨ æ˕ǐ˕Ɯ ìäˤǄ ƛ˭˷Ɨ Ǘ çä̠ ƻ˞ǁä 

 çä̠ ƻ˞ǁƑȸ ˕ǐ˕Ɯ ˙˷Ɯ Ʋ˷˴Ɨ Ǘ ˡǆâ 

 ðƑ˷ƜǗä ƛ˭˷Ɨ Ǘ çä̠ ƻ˞ǁä 

 ƕɀîˤ˞Ɨ çä̠ ˹ƸƗ ˒ˬ˲Ɨ Ǘ çä̠ ƻ˞ǁä ƕ˹Əäˤ˳Ƴ çä̠ ƻ˞ǁ ƕ˯˹˭ǆ îˤ˞˭ǁä þä ðƑ˷ǁä ˕˷Ƴ æìƑ˭ƴ˶ǁä æ̠ ḥƻǁä 



 

 Ǐƺ è˕˰Ɨ Ǘ Ǐ˭ǁä çƑ˹Ʈ˗ƻǁä Ǉ˖ǉ Ʉˬƾǆ ɄǊƺƕƴ˹ˬ˞ǁä  Ǐƺ Ǉä̠ ǆ ƑǄ ˜ƺ˗ǆĀƕƴ˹ˬ˞ǁä  ðƑ˷ƜǗä þä ˣǄ

 ˙ƻǆ ƛ˭˷ƗÝƑǊ˭˹Ƴˤǆ  ƕ˭ƓƑƙ ðƑ˷ƜǗä þʕǆƑƽ ʕǉĀƕƴ˹ˬ˞ǁä  

Life only comes from life and like begets like 

 ƑǊǆȾĀ ðƑ˷ƜǗä çƑˬƙ ǍǂƳ ̞Ǌ˳ȹ ʕǉĀ Ƒ˹˶ǂƳ ˓ˬˮǄĀ î̠ḥ˭ǄĀ ̠ˬ˭˱ǄĀ ɊƟǘǄ ǈǆǓ þʕǆƑƽ ʕǉĀ

Ƒƽ ɍà îˤ˞Ɨ ƕ˯˹˭ǆ ǏƗƉƗ ˢǁĀ (å˗ǁä) ÞƑḨ˖ǁä ɔƏƑƺ ǏḨï ˢ˶˴˶ȸ ä˖ɚǉ ˓˶˶Ƭ ǍǂƳ ̞Ǌ˳ȹ þʕǆ

 .ɔǂ˱ǁä 

 



 sǂƳ ̇ ǁ˹Ā ̠˹ Ƒ̋ƨä ʕǉ ɔƓƑ˲ǁä ýǘḥǁä þǗ Ɍ̠Ƣà ÞƑ˹ƪà äʕƳ̠˭Ƣä ɄƓ ̞˰ǁä ä̟ǉ ̞˷Ƴ äʕƻƽʕ˭ǐ sǁ sǊ˷ḥǁĀ

 Ɍ̠Ƣä çƑ˹Ʈ̠ƺ äʕǁƑƾƺ ɊƟǘǄ 

 ƕ˹Ʈ˗ƺ 

Orthogenesis 

 Ǎ˶˲Ɨ ƑǄ Āäorthogenetic evolution ɍä  îˤ˞˭ǂǁ ƕƳ̆ ǆ ƑǊǁ æƑ˹˰ǁä þä ɍä îˤ˞˭ǁä ƕǄƑƾ˭ƨä

 ˗˹Ʒ Ƒƾˬ˲Ǆ ì˕˰Ǆ ɈƢ Ǐƺ îˤ˞˭ǁä ˗˹˲Ɨ ƕ˹ƜîƑƢ Āä ƕ˹ǂƢäì æˤƽ ˕Ɯˤǐ ɍä Ʉƾ˭˲Ǆ Ʉɚ˳ȸ˗ƙƉ˭Ǆ 

 ƕ˹ƜîƑƢ ɄǄäˤƴȸ 

orthogenetic evolution is an obsolete biological hypothesis that 

organisms have an innate tendency to evolve in a unilinear fashion 

due to some internal mechanism or "driving force]." 

Bowler, Peter J. (1989). Evolution: The History of an Idea. University 

of California Press. pp. 268- 270. 

 

Mayr, Ernst. (1988). Toward a New Philosophy of Biology: 

Observations of an Evolutionist. Harvard University Press. p. 499 

ÝȮ ˤǉ ƕ˹ƜîƑ˱ǁä æˤƾǁä þä äʕ ǁˤƾȹ þä äʕ ˵ƺ˗ǐ äíƑ˶ǂƺ 



 ˗˹Ǆä îĀìˑ˹ƙ ˢǁƑƴǁä ƑǉƑ˳ǆäTheodor Eimer  ƕ˯˹˭ǆ îˤ˞˭ǁä þäĀ ƕˮǐ˕Ɵ ƕ˹ḨîƑǄǗ ƑǊǆä ó˗˭ƻɀĀ

˹ƾ˭˲Ǆ ɈƢ Ǐƺ Ǐ˳˶ȹ îˤ˞˭ǁä Ʉƴ˯Ɨ ƕ˵ǄƑƷ ƕ˹ǂƢäì ɄǄäˤƳ ǍǂƳ Ǎ˷ˬǄ ƕˬ˲˭ɚǄ çƑƻƬ èîäˤƗ s

 ɄƓ ƕ˹Əäʕ˳ƴǁä çä̠ƻ˞ǁƑȸ îʕ Ɨ˞ þʕɚȹ þä Ʉ˹˰ ˭˲Ǆ ɍ̟ǁä þƑ˴ ǁ˰ä üƑˮǄ äʕǄ̞˱ ˭˲ɀĀ ɔˬ Ǆ˲ ù̞Ǌǁ

 ǈǁ ˙˹ǁ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ Ǉ̠ ˲ƻƗ Ǘ ƕ˹Əäˤ˳ƴǁä çä̠ ˹Ƹ˭ǁƑƺ ˕ƟäĀ ˢ˹ƾ˭˲Ǆ ɈƢ Ǐƺ îˤ˞Ɨ ǈǆä äˤǁˤƾȹ

 ƑǊ˹ǂƳ æˤƽ 

 ˗ǁˤƓ ˗˭˹Ɠ ƑǊƟ˗ƪ Ƒ˶ḨĀ 

Literally, the term means evolution in a straight line, generally 

assumed to be evolution that is held to a regular course by forces 

internal to the organism. Orthogenesis assumes that variation is not 

random but is directed towards fixed goals. Selection is thus 

powerless, and the species is carried automatically in the direction 

marked out by internal factors controlling variation  

Bowler, Peter J. (1989). Evolution: The History of an Idea. University 

of California Press. pp. 268- 270 

 åƑ˱˭ǆǗäĀ ƕ˹Əäʕ ˳ƳĀ îˤǉ˕Ɨ Ǐǉ çä̠ ƻ˞ǁäĀ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁì ˕Ɯˤǐ Ǘ ǈǆǓ ɄǊƺ ˕Ʈ Ǐƴ˹ˬ˞ǁä

 ƕƺĀ˗ƴǄ ˗˹Ʒ Ǉîˤ˞Ɨ ˣƏƑḥǁä Ǐƺ ƕ˹ǂƢäì æˤƽ þä ǏƳ˕ǆ ƕ˞˹ƨĀ ɄƟä̠ ˶ǁ çƑɀ˗ƻƟ ìˤƜĀ ý˕ƳĀ îˤ˞˭ǁä

ÝƑǊ˹ǂƳ Ʉ˹ǁì ˕Ɯˤǐ ǗĀ ƕˠƟǘǄ ˗˹ƷĀ 



 

 ƕ˹Ʈ˗ƺĀ Ǎ˶ Ɨ˲ Ɍ̠Ƣà  

Panspermia 

 æƑ˹˰ǁä þä ɍäǍǂƳ  Āä .ƕ˹˷˹˯ǁä çƑǄˤǂƴ˶ǁä ɄḨ îĀ˖ˬƓ Ɋƻ˭˰ȹ ˗Ƣä þƑɚǄ Ǐƺ æƑ˹Ɵ ˣǄ ˓Ɨä óîǗä

˘ǁˤ˹ǄƑƜ Ǐ˶˲Ɨ Ǐ˭ǁä îĀ˖ˬǁä 

Gamules 

 îĀ üƑ˹Ɯǘǁ Ƒǉî˗˶ɀĀ çä̠ ˹Ƹ˭ǁä ˖Ƣä üĀƑ˰ɀĀ ˕˲˯ǁä Ǐƺ ɄƟ̠ ǐ îˤˬǁä ǈˬ˳ȹ ˒Ḩ˗Ǆ ˤǉ ɍä þĀîäì þä sƷ

 ˣḥǁĀ ƑǊƓ Ʋ˷˭ƾǄ þƑǀƙ .ƑǊǂ˳ƺ ˓ˬ  

ǘḨ Ǐƺ ƑǊ˹ǁä ˗˹˳ȹ ƑǆƑ˹Ɵà ˘˷ḨĀì ìîƑ˳˭ɀî æ̠ ƪƑˬǄ ˗˹Ʒ ƕƾɀ˗˞ȸ ǈǄ 

 Ǐƺ ƕƳïˤ˭Ǆ çƑˬǆ˖˶ǁäĀ ûïƑ˹˷ǁäĀ ˒Ǌ˳ǁä Ǐƺ ˓Ɨà Ƒɀ˗˹˭ɚˬǁä ɄˮǄ æƑ˹˰ǁäĀ æƑ˹˰ǁä çƑǄˤǂƴǄ þä äˤǁˤƾ˹ƺ

 þʕḥǁä 

Wickramasinghe, Chandra (2011). "Bacterial morphologies supporting 

cometary panspermia: a reappraisal". International Journal of 

Astrobiology 10 (1): 25ı30. 

 ƑǊǆä üˤƾȹ þä ƕƜî˕ǁ Ʉ˴ȹ ˢǊ˵ƴȿĀ ûïƑ˹˷ǁä ɔɀ˗˝ ˣƳ æìˤ˴ƾǄ ˗˹Ʒ ƕƾɀ˗˞ȸ ƑǊǆä üˤƾȹ ˜ƴˬǁäĀ

 ƕƻǂ˭˱˶ǁä ˒ǀäʕ ḥǁä Ǐƺ æƑ˹˰ǁä öî˘Ɨ ÞƑ˵ƻǁä Ǐƺ ƕ˹Ɵ çƑ˷ƏƑḨ ɔɀ˗˝ ˣƳ æìˤ˴ƾǄ 



ˢǊǆǓ çƑ˹Ʈ˗ƻǁä Ǉ˖ǉ ɄḨĀ  ɍä çƑˬƙä Ǐǁä äˤǂƬˤ˭ǐ ˢǁÞǏƪ  ä˖ǉ ˣǄǍ˭Ɵ  .þǗä Ǐ˶ǂƴǁä ˗ǄǗäĀ

 Ǘ ƑǊǆȾĀ ðƑ˷ƜǗä Ǉ˖ǉ ɄḨ ˢ˶Ƭ ÞƑḨ˖ǁä ɔƏƑƺ ǈǁâ þä ˤǉĀ Ǉʕ ǂˬƾȹ þä äˤ˵ƺ˗ǐ ˕˹Ɵˤǁä Ǐƾ˹ƾ˰ǁä

 .îˤ˞˭Ɨ  

ˢǊƗƑɀ˗ˠǆ è˕Ɵà 

 ˗ǐƑ˷ǐ ɂ˴˭˷Ǆ Ǐƺ2015  ˒ˬ˲ȸ ˗˹Ƹ˭Ɨ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗäĀ çä̠ ƻ˞ǁä ɔɀ˗˝ ˣƳ îˤ˞˭ǁä æ̠ ḥƺ çà˕Ɠ

 îʕ˞˭ǁä ̠˹ ƻ˲˭ǁ ƕǁĀƑ˰Ǆ Ɍ̠Ƣà æ̞ǐ̞Ɯ æ̠ḥƺ ̠ǊɣƗĀ ̠˹ ḥˬǁä îʕ˞˭ǁä Ǐǁä ìʕƾƗ çä̠ƻ˞ǁä þà çƑˬƙä Ʉ˳ƺ

àĀ ƕˮǐ̞˰ǁä ƕ˹ǆĀîä̞ǂǁ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗäĀ çä̠ƻ˞ǁä Ƒ˵ȹàĀ þĀîä̞ǁ Ǐƴ˹ˬ ǁ˞ä åƑ˱˭ǆǗä Ʉ˳ƺ þà ̞ƴȸ Ƒ˵ȹ

 çä̠ ƻ˞ǁä ˢƙ ǗĀà ɂ˹ḥ˭ǁä Ǐǉ æ˕ǐ˕˯ǁä æ̠ ḥƻǁƑƺ .çä̆ ƻƾǁä æ̠ ḥƺǏƗƉƗ  .ɂ˹ḥ˭ǁä ˒ƨƑ˷ǐ Ƒ˶ȸ ƑƾƟǗ  



 

http://www.newscientist.com/article/mg22530040.300?cmpid=NLC%7CNS

NS%7C2015-0115-GLOBAL&utm_medium=NLC&utm_source=NSNS& 

 

http://www.newscientist.com/article/mg22530040.300?cmpid=NLC%7CNSNS%7C2015-0115-GLOBAL&utm_medium=NLC&utm_source=NSNS&
http://www.newscientist.com/article/mg22530040.300?cmpid=NLC%7CNSNS%7C2015-0115-GLOBAL&utm_medium=NLC&utm_source=NSNS&


 ɂǆƑƳ̆ ǁä Ʉƴ˯Ɨ çä̠ ƻ˞ǁä çà˕Ɠ ˢƙ ǗĀà ƑǊƻǆƑƳï ǍǂƳ Ǎ˳˶Ɨ þä ƑǊ˲ƻǆ ˗ˬ˯Ɨ çà˕Ɠ ƕɚ˶˲ǁä þâ äˤǁˤƾ˹ƺ

 ɂƟäĀï Ǎǁä üʕ˰˭˭ǁ Ǐ˳ ǁ˶ä ˒ƨƑ˷˭ǁ ýƑɣƳ ƑǊ˹ƺ ̠ǊɣƗĀ Ɍʕƽä 

 Þäˤǉ ˙ƻ˷˭ǐ ɄƴƻǁƑȸ ɍ˖ǁä ˗˹˳ȸ ˡ˶ƨ ǍǂƳ ƑǉĀ˗Ɯä Ǐ˭ǁä ƕȿ̠ ˯˭ǁä ˤǉ ä˖ǉ Ǐƺ ˒ˬ˲ǁä çƑ˫˶ǁä äʕ ˶ǆä

 ǇƑ˹˶ǁƑȸ ƕ˫˹ǂǄ ƕ˹ƴ˹ˬ˝ çƑḥ˷Ɨ Ǐƺ ƲƮĀ üĀǓä ˢ˲ƾǁä .ˣ˹˶˲ƽ ǍǂƳ Ʉ˶ƴ˶ǁä Ǐƺ ûƑ˶ƨǓä Ǉ˖ǉ ˣǄ

 ǍǂƳ ƕˠƺƑ˰˶ǁä ƲǄ çä̠ ˭˶˹ǂǄ ƕƴ˵ȸ ǇƑ˹˶ǁä ˣǄ Ʉ˹ǂƾǁä Ɉƾƺ ǈȸ ˤǉ ǏǆƑˮǁä ɂ˴˷ǁäĀ ƕˬƨƑ˷Ǆ ùĀ˗˟Ā

 ƕˬ˲ǆ .ƕȿˤ˝˗ǁä 

.ɂǆƑƳ̆ ǁä ǍǂƳ Ǐ˳˶Ɨ çà˕ȿĀ ƑǊƨäî ˓ƴƺî ùĀ˗ˠǁä Ǉ˖ǉ ˒ˬ˲ȸ ƑǊǆä äʕ ǁƑƾƺ  þä ˤǉ è˕Ɵ ɍ˖ǁƑƺ

 ƕ˞˹˰˶ǁä çǘ˵ ƴǁä ýä̞˱ ƨ˭ä xǄ ɌʕƾƗ ýƑɣƴǁä) ýä̞˱ ƨ˭Ǘä xǄ Ɍʕƾȹ ä̞Ɠ ɂǆƑƳ̆ǁä Ǐƺ Ǐ˭ǁä ýƑɣƴǁä

ýƑ˲ƜǗä üƑ˶Ḩ ǏˬƳǗ Ǐƺ ɍ̠ǆ Ƒ˶Ḩ ƑǊƓ(  

 ɄǀƑ˳Ǆ æ˕ƴǁ îˤ˞Ɨ ˙˹ǁ ä˖ǉ ˣḥǁĀ 

˭ɚǄ çƑƻƬ Ǉ˖ǉ ǗĀà ǇƑ˹Ǆ ˕ƜĀ ˤǁ ûƑ˶ƨǓä ˣǄ ǏǁƑ˭ǁä Ʉ˹˯ǁƑƺ èîˤƗ Ǘ ǏǉĀ ƕˬ˲ ƕ˹ƺƑḨ Āä éƑ˭Ɵä Ƒ˶ǁ

 äˑ˞Ƣä äˤǆˤɚȹ èîˤƗ ƑǊǆä äʕ ǁƑƽ ˤǁĀ ƕˬ˲˭ɚǄ çƑƻƬ ˤǉ ƕȿ˗˯˭ǁä Ǉ˖ǉ ǈ˭ǂƴƺ Ƒ˶ƺ .ä˖ǉ Ʉƴƻȹ þä ˗ˬƜä

 .Ƒ˵ȹà þĀîäìĀ ûîƑǄǗ ɄˮǄ 

Ƴɣ ƕ˹ǂƻƨ ɂǆƑƳï Ʋȿîà ǍǂƳ ɍʕ˭˰Ɨ Ǐ˭ǁä xǄ ʕǉ ûƑ˶ƨǓä xǄ îʕ˞˭ǁä îƑ˹˭Ƣä Ƒ˹ǆƑƙ ˗˹˳ȸ ƕɚ˶ƨ ƕ˹˶

 ƕƴȿîà ˙˹ǁĀ ˣ˹˷ƙä ƑǊƓ Ǐǉ 

 ˒ˬ˲ȸ ƞˬƬà ˤǁ Ǎ˭Ɵ ƑǊƗƑ˷˹Ɯ ɄɚȿĀ ƑǊƗƑƻƬ Ʉɚȸ ˙˷˯ǁä ˙ƻǆ ˣǄ ƕɚ˶˲ǁä ˙ƻǆ ˓ǁäïǗ Ǐǉ ƑˮǁƑƙ

 Ɍʕƽä x˹˭ǂ˵Ƴ ƑǊƓ ùĀ̠ɣ ǁä Þʕƨ 



 ƕ˹ƨƑƾǁä ùĀ˗ˠǁä Ǐƺ Ʋ˹˞˭˲ƗĀ ƕǂ˰Ʈ ǇƑ˹Ǆ Ǐƺ ˚˹ƴƗ ƑǊǆà ǏǂƬǓä ƑǊ˶˹˶˴Ɨ Ǐƺ Ɉƾƺ ƕɚ˶˲ǁä Ǉ˖Ǌƺ

 Ǐƺ ä˖ǊǁĀ ä˖ǉ ɄƴƻƗ þä˶ǁ ˣḥǁĀ ˣ˹Ɨäî ƑǊǁ ɄƬǓäƑ  ƑǊƗƑ˹Ɵ Ǐǁä ìˤƴƗ ǇƑ˹˶ǁä ˗ˮḥƗĀ ùĀ˗ˠǁä ˗˹Ƹ˭Ɨ

ƕɚ˶˲ǁä Ǐƺ ɄƴƻǁƑȸ ìˤƜˤǄ ˢ˹˶˴Ɨ ä˖ǉ îˤ˞Ɨ ˙˹ǁ ä˖Ǌƺ .ƕ˹ƴ˹ˬ˞ǁä ˢǂƽƉ˭ǁä ǍǂƳ Ƒǉ˕ƳƑ˲ȹ.  

 ä˖ǉ è˕Ɵ Ƒ˶ǁ ƕƏî ƑǊȿĀ ˣ˹˹ǄƑǄǗä ƑǊ˹ƺ˗˝ Ǐƺ çǘ˵ƳĀ ýƑˠƳ ƑǊƓ ǘƬà ˣḥƗ ˢǁ ˤǁ ƕɚ˶˲ǁä Ǉ˖ǉ

ƜĀ Ǉ˕ƳƑƨ ɂ˹ḥ˭ǁƑƺ ˓ƗƑǄ ˓ǆƑḥǁĀƑǊƴ˷˴Ɨ çƑ˷˹ƜĀ ǘƬà ÞƑ˵ƳǓä Ǉ˖ǉ ìˤ 

 ƕƏî þĀ̞Ɠ Þäʕǉ ̇ ƻ˷˭Ɨ þä ƑǊ˲ƻǆ ̠ˬ Ɨ˯ çà̞Ɠ Ƒ˵ȹà ƕɚ˶˲ ǁä Ʉǉ ʕǉĀ ä̟ǉ Ǐƺ ̠Ƣä üáƑ˲Ɨ Ǐǁ xḥǁĀ

 ÞƑ˵ƳǓä ƕ˹ƾȿĀ ƕ˹˲ƻ˷Ɨ ƕ˹ƳĀƉȸ Ʉ˶ƴƗ ƕƏî ƑǊǁ ˓ƴ˷Ƭ çä̠ ƻ˝ ƑǊǁ ˓ƙ˕Ɵ Ǎ˭Ɵ ƑǊǂ˭ƾȹ ä˖ǉ þä ˢƷî

Ý˙ƻ˷˭ǁä ˒ƨƑ˷˭ǁ ƑƴǄ ƕƏ˗ǂǁ ƕˬƨƑ˷˶ǁä 

 ˢǂƳ ˙˹ǁ ä˖ǉ ƕƾ˹ƾ˰ǁƑȸ ƕǁĀƑ˰Ǆ òƑ˱ƪä çǗƑ˹Ƣ ˣḥǁĀ Ǐƾ˹ƾƟ ˢǂƳ ˙˹ǁ îˤ˞˭ǁä þǗ üƑ˹Ƣ ˣḥǁĀ

 xǆ˹äʕƾǁä þʕ ƺ˵˹̠ƺ ɔǂƢ ɔɀ̠̋ xƳ ǏƗƉƗ sǁ çƑ˷ƏƑḥǁä þäĀ ɔǁƑƢ ǈǁâ ìʕƜʕǁ ƕƜƑ˰ǁä ý̞Ƴ çƑˬƙǕ

.ˢǂƳ ǈ˷Ƴ äʕ ǁˤƾȹ ä˖ǉ ˕ƴȸ ˢƙ ɔǁƑƢ ǈǁâ ˤƜĀ ˜ƺî Ɉƾƻǁ üƑ˹˱ǁäĀ çƑ˹Ʈ˗ƻǁä Ǎǁä äˤǊ˯˭ɀĀ ƕ˹˶ǂƴǁä 

 

******* 

 

 ƕǂˮǄä ðî˕ǆ þǗäĀ îˤ˞˭ǂǁ çìƑƽ æ˕˹ƻǄ çä̠ ƻ˝ ǈǆä äˤƳ˕ǐ Ƒ˶ǁ 

 Ƒɀ˗˹˭ɚˬǁä Ǐƺ 



ƕȿ˗˯Ɨ  ƕɀˤ˴ƴǁä) ɍǗʕ Ḩ Ƒ˹˳ɀ˗˹ƪä Ƒɀ˗˹˭ɚȸ ˢƜƑǊ˹ǁ ð˗˹ƺ Ǐƺ ˢƗ Ʉǐ˕ƴƗ ˣƳ ǏǉĀ æ˕ǐ˕Ɯ ƕ˹˷˹Ɯ ƕƨäîì

 ä˕Ɠ ˤǉ Ƒɀ˗˹˭ɚˬǁä ˢƜƑǊǐ ð˗˹ƻǁä ä˕Ɠ ƑǄ˕˷Ƴ ǏǉĀ ǏƗǗä ƑǊ˹ƺ ɂ˳˭ǀä ƕȿ˗˯˭ǁä Ǉ˖ǉ (ÞƑƴǄǗä Ǐƺ

 ƕ˹ǂ˱ǁä îä˕Ɯ ǏǂƳ ˘Ḩ˗Ǆ ˣǄ ƑǊ˶ƜƑǊǐReceptor Ƒǉîä˕Ɯ ǏǂƳ ǈ˴˴˱Ǆ çǘˬƾ˭˲Ǆ Ǐƺ 

 

ǂ˹Ɠ ìäˤ˶ȸ ˘˹˶Ǆ ˤǉĀ ƑǊƓ Ʋ˹˞˭˲ȹ Ƒ˹ƏƑ˹˶˹Ḩ Ʉˬƾ˭˲˶ǁä ƲǄ ǈˬƨƑ˷˭Ǆ ǈ˷ƾ˰ǄĀ ǈǄä˕ƽä Ǐƺ ƕ˹ƏƑ˹˶Ḩ ƕ˹Ɯˤ

(ïˤ˭ǁƑǄ) Ɉƾƺ Ʉˬƾ˭˲˶ǁä ä˖ǉĀ þƑɚ˶ǁä ä˖ǊƓ ɈˬƗ˗ǐ þä ð˗˹ƻǁä 

 



 

 ƕ˹ƳƑƺì çäÞä̠ ƜƑȸ ˓ǄƑƽ Ʉˬƾ˭˲˶ǁä ä˖ǊƓ ɈˬƗ˗ǐ ǈǆä ˓Ḩîìä ƑǄ˕˷ƳĀ ƑǊ˲ƻǆ ˣƳ Ʋƺä˕Ɨ Ƒɀ˗˹˭ɚˬǁä çä˕Ɠ

 Ʋ˷˶ȸ Ɉƾƺ ˙˹ǁ Ʉˬƾ˭˲˶ǁä ä˖ǉ ˗˹Ǆ˕Ɨ ɔɀ˗˝ ˣƳ ɍ˖ǁä ˣ˹˯ǁä ˗˹Ǆ˕Ɨ ɄƓ ǈǆˤḥƗ Ǐ˭ǁä çƑ˷˹ƗĀ˗ˬǁä ˕Ɵä

Ƒ˵ȹà ǈƴ˷˴ȹ  ɍ˖ǁä ˤǉ ɂǁƑƗ ˣ˹˯ǁä ä˖ǉ ǈ˹ƺ ɍ˖ǁä öʕ ˷ǁä ˣḥǁĀ ƕƳˤ˷˭Ǆ ɍǗʕ Ḩ ɍà Ƒɀ˗˹˭ɚˬǁä Ǎ˷ƴ˶ȸ

 ǈǆǗ ǏƽƑˬǁä ˣǄ ɂʷƮà ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁä Ǐƺ ǈǆä ˢƷî ˗˳˭ǆäĀ ˗˶˭ƨä ɍ˖ǁä ˤǉĀ ð˗˹ƻǁä ˣǄ Ǎ˯ǆ

ïˤ˭ǁƑ˶ǁä ǍǂƳ Ɍ˖Ƹ˭ǐ þä Ʋ˹˞˭˲ȹ Ǘ .  

 ð˗˹ƻǁäǈǆǗ ïˤ˭ǁƑ˶ǁäĀ ˣ˹˯ǁä ä˖ǉ éƑ˭˰ȹ Ǘ ǈ˹ƺ öʕ ǆ Ǎ˯ǆ ǈȸ öʕ ˷Ɨ ɔɀ˗˝ ˣƳ ɈˬƗ˗ǐ Ʉˬƾ˭˲˶ȸ 

 Ƒɀ˗˹˭ɚˬǁä Ǐƺ ïˤǆƑǄ Ǐ˶˲ȹ ˗ɚƨ çƑ˹Ə˘Ɯ .˓Ǌ˭ǆä Ɍ̠ƢǓä öäʕǆǓä xḥǁĀ ˓Ḩîìä ƑǄ˕˷Ƴ Ƒ˵ȹä ˣḥǁĀ

 ä˖ǉ ƛ˭˷ǐ ɍ˖ǁä ƑǊ˹ƺ ǏƜˤǂ˹ˬǁä ýƑˠ˷ǁä ç˗Ǆì ä˖ǉ Ƒɀ˗˹˭ɚˬǁäîˤ˭ˬ˹ƨ˗ǁä  ɍ˖ǁä ˣ˹˯ǁä ˗˹Ǆ˕Ɨ ɔɀ˗˝ ˣƳ

ǈƴ˷˴ȹ à ˤǉĀ ð˗˹ƻǁä ˣǄ Ǎ˯ǆ ɍ˖ǁä ˤǉ ɂǁƑƗ ˣ˹˯ǁä ä˖ǉ ǈ˹ƺ ɍ˖ǁä öʕ ˷ǁä ˣḥǁĀ ƕƳˤ˷˭Ǆ ɍǗʕ Ḩ ɍ

 Ɍ˖Ƹ˭ǐ þä Ʋ˹˞˭˲ȹ Ǘ ǈǆǗ ǏƽƑˬǁä ˣǄ ɂʷƮà ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁä Ǐƺ ǈǆä ˢƷî ˗˳˭ǆäĀ ˗˶˭ƨä ɍ˖ǁä

Ƒ˵ȹä ïˤǆƑ˶ǁäĀ ïˤ˭ǁƑ˶ǁä ǍǂƳ .  

ƪˬ ʕǊƺ ɍǗʕɚȹä Ƒɀ̠˹ɚ˭ȸ ú̠˭˱ȹ þä Ʋ˹˞ ˭˲ȹ Ǘ ð̠ ƺ˹ Ǐǉ ƕ˹ƏƑǊ˷ǁä ƕ˯˹˭˷ǁäĀ îˤ˞˭ǐ ˢǂƺ ǏƟ ˗˹Ʒ ǈ

 Ǝ˹ƪ Ǐƺ ǈƳˤ˷Ɨ ˗˲Ƣ ɄƓ ƕ˶˞˰Ǆ çƑ˷˹Ɯ ƑǊƓ Ƒɀ˗˹˭ɚȸ û˗Ɨ ǈǆä Ʉ˴˰˶ǁä Ƒ˵ȹäĀ ɍ˖ǁäĀ ˡǂǉ ǏƽƑˬǁäĀ

Ǎƾȸ ç˕ƾƺ Ǐ˭ǁä Ǐǉ  ǏǂƳ ƑǊƗî˕ƽòƑ˴˭Ǆä ɂʷƮä ǏǉĀ ïˤǆƑ˶ǁäĀ ïˤ˭ǁƑ˶ǁä  îˤ˞˭Ɨ ˢǁ ǏǊƺ ˗˹ˮɚȸ

çîˤǉ˕Ɨ ˣḥǁĀ.  

 úǘ˝Ǘä ǏǂƳ îˤ˞Ɨ ˙˹ǁ ä˖ǊƺÝîˤ˞˭ǁä ǍǂƳ Ʉ˹ǁ˕Ḩ ǈȸ ˕Ǌ˳˭˲ȹ ɂ˹ḥƺ . 



 ˒ˬ˲Ɨ ƕ˹ˬǆƑƜ æ̠ ˹ƸƬ æʕ ˞Ƣ ƕƾ˹ƾ˰ǁä Ǐƺ ˤǉ ǏǆĀîä˕ǁä îˤ˞˭ǁä þä ǏǊ˹Ɠ ɄɚȹƑǄ îˤ˭Ḩì ê̠ ƪ ä˖ǊǁĀ

 îˤǉ˕Ɨ äʕ ˬˬ˲ȹ ɂǂ˱ǁä Ǐǁä îƑˬḨ ˣ˹Ɨˤ˞ƢĀ öʕ ˷Ɨ 

 

 

˗Ƣä üƑˮǄ 

îˤ˞Ɨ ä˖ǉ þä ÞƑƳìäĀ ƕɀĀìǔǁ æìƑ˵˶ǁä Ƒɀ˗˹˭ɚˬǁä ˤǉĀ î˗ḥ˭˶ǁä ˗˹Ǌ˳ǁä üƑˮ˶ǁä 

 ƕǁĀƑ˰Ǆîˤ˞˭ǁä çƑˬƙä  öäʕ ǆǗ üˤ˰ƗĀĀ çƑ˹ƻ˳˭˲˶ǁä Ǐƺ îˤ˞˭Ɨ Ƒɀ˗˹˭ɚˬǁä þä ˤǉĀ Ƒɀ˗˹˭ɚˬǁä ýä˕˱˭ƨƑȸ

 Ǐ˶˲ƗĀ ƕɀˤƽ 

Super bacteria 



 ƑǊǆǓ îˤ˞Ɨ ƑǉĀ˗ˬ˭ƴȹ ä˖ǉ ˢƷîĀ ˕ǐ˕Ɯ ˣ˹Ɯ ɍà ˒˲˭ḥƗ ˢǁĀ ˗Ƣä ˙˷˯ǁ Ƒɀ˗˹˭ɚȸ ɍà ˗˹Ƹ˭Ɨ ˢǁ ǈǆä ˢƷî

ǈǁ ƕǄĀƑƾǄ ˓˰ˬƬä ɍʕ Ɵ˹ ìƑ˵ ǁ˶ ƕƨƑ˲Ɵ xǄ 

ˡǁí ǍǂƳ ƕǂˮǄäĀ 

 ƕ˹ǄĀïˤǄĀ˗ḥǁä ƕǄĀƑƾ˶ǁä Ƒɀ˗˹˭ɚˬǁä ƕǄĀƑƾǄ Āà:ƕ˹Ǆˤ˷˹˯ǁä 

 ƕ˷˹ƴǄ ƲƮäʕ Ǆ Ǐƺ ǏǄïǘȿˤ˭˹˲ǁä ÞƑ˳Ƹǁä ƕȹíƑƻǆ ˗˹˹Ƹ˭ǁ ɍìˑƗ " çä̠ ƻ˝ " ˣƳ æîƑˬƳ Ǐǉ Ā

 Ā Ƒɀ˗˹˭ɚˬǂǁ æì˕˰Ǆ çǘˬƾ˭˲ǄĀ˕ɀ˘Ɨ  ɄƢäì Ǎǁâ æîƑƮ ƕɀˤ˹Ɵ çäìƑ˵Ǆ îĀ˗Ǆ Ʋ˷˶ǁ ƑǊƗî˕ƽ ˣǄ

 Ǐǉ ˢƴǆ Û Ƒɀ˗˹˭ɚˬǁäƕ˹˯˹Ɨä̠ ˭ƨä  ˗ǉƑˠǁä ǏƺƴƺƑǆ"ƕ˭˷Ǆ " ƲƺƑǆ " Ǐ˷˹Ɯ ˗˹˹ƸƗ ɍà æ̠ ƻ˝ ˓˲˹ǁ ˣḥǁ " ƛ

 æ˕ǐ˕Ɯ ƕ˹ƬƑ˱ǁ ˕ǐ˕Ɯ ˤ˵Ƴ Āà˕ǐ˕Ɯ ˣ˹Ɯ Āà ˣ˹˯ǁ ˗˹Ǆ˕Ɨ ˤǉ ɄƬǓä Ǐƺ ɄƓ ÛĀˑ˲Ǆü  ƕ˹ƬƑƢ ˣƳ

 Ǐƺ Þ̆ Ɯ ˣɀˤḥƗ Ʉˬƾ˭˲˶ǁä ä˖ǉ .ƕ˹Əä˖Ƹǁä ìäˤ˶ǁä ˜ƴˬǁ ˤǊƺ Ʉˬƾ˭˲˶ǁä ä˖ǉ Ʉ˶Ƴ ɂʷ˵ȹ Ǉ̠ ˹Ǆ˕˭ˬƺ

 îä̠ ƮǓ ɍìˑ˹ƨ ˗˹˹ƸƗ ƕ˹Əä˖Ʒ ˓ƽʕǁä ƲǄ Ɍ̠Ƣàý˕Ƴ ƑǊ˷ǄĀ  ˣǄ Ƒɀ˗˹˭ɚˬǁä ˣɚ˶ƗòƑ˴˭Ǆä ˜ƴȸ 

 ˤǉĀ ýƑƴ˞ǁä ˣǄ öäˤǆä îĀ˗˶ǁ Ǐǉ ƕ˹ǂƬǗä ǈ˭ƻ˹˟Ā Ʉˬƾ˭˲˶ǁä ä˖ǉ þǗ ƕƾɀ˗˞ǁä ˙ƻ˷Ɠ ƕ˹Əä˖Ƹǁä ìäˤ˶ǁä

 Ǐ˷˹Ɯ îˤǉ˕Ɨ ˓˰ƮĀ Ƒ˶ǀǍ˭Ɵ  ˗ǉƑˠǁä Ǐƺ þƑḨ ˤǁǍ˶Ɵ  Ƒɀ˗˹˭ɚˬǂǁ ƕɀˤ˹Ɵ çäìƑ˵Ǆ ˣǄǁ ǈ˷ḥǁĀ ˙˹

 åƑ˲˭ǀäæ˕ǐ˕Ɯ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ.  ɍàɀ˗˹˭ɚȸƑ  ˤǉ ɂǁƑƗ ˣ˹˯ǁä ä˖ǉ ǈ˹ƺ ɍ˖ǁä öʕ ˷ǁä ˣḥǁĀ ƕƳˤ˷˭Ǆ

 ˣǄ Ǎ˯ǆ ɍ˖ǁäƗ˓ƑǄ ƕ˶˹ǂ˲ǁä öäʕǆǗäĀ ɍʕ˹˰ǁä ìƑ˵ ǁ˶ä  Ǐƺ ǈǆä ˢƷî ˗˳˭ǆäĀ ˗˶˭ƨä ɍ˖ǁä ˤǉĀ

 ǍǂƳ Ɍ˖Ƹ˭ǐ þä Ʋ˹˞˭˲ȹ Ǘ ǈǆǓ ǏƽƑˬǁä ˣǄ ɂʷƮà ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁäˢǊǂˮǄ ƕ˹Əä˖Ƹǁä ìäˤ˶ǁä ɄḨ. 

äìƑ˵˶ǂǁ ƕǄĀƑƾ˶ǁƑƺç  Ǐ˷˹Ɯ îˤǉ˕Ɨ ƕƾ˹ƾ˰ǁä Ǐƺ ˤǉ ˣḥǁĀ îˤ˞Ɨ ˙˹ǁ ˤǉ öʕ ˷ǁä ä˖ǉ ˣǄ ƕɀˤ˹˰ǁä

 ìƑƳ ʕǁ xḥǁĀ ɍʕ˹˰ǁä ìƑ˵ ǁ˶ä xǄ æƑ˯˷ǂǁ ˒ƨƑ˷Ǆ xḥǁĀ Ƒɀ̠˹ɚ˭ˬǁä ƕ˹ƾȸ xǄ ɂ̫Ʈà öʕǆ ƛ˭˷ɀĀ

 .ƕȹ̟Ƹ˭ǁä ǍǂƳ æî̞ƽ Ʉƽä ǈǆǓ öäʕǆǗä ɂ̫Ʈà xǄ þʕɚȹ ʕǊƺ Ɍ̠Ƣä æ̠Ǆ ƕƴ˹ˬ ǂ˞ǁ 



 çäìƑ˵˶ǂǁ æìƑ˵˶ǁä Ƒɀ˗˹˭ɚˬǁä þä ÞƑƳìä ɂƨǔǁ ˓ˬ˭Ḩ Ǐ˭ǁä çƑǄˤǂƴ˶ǁä ɄƏäĀä ˣǄ ˕ƟäĀ ˤǉ ƕɀˤ˹˰ǁä

 ýƑǄäĀ Ƒ˷ǄƑȹä Ǐƺ è˕Ɵ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁ˕Ḩ ä˖ǉ þä äʕ ǁˤƾȹ ǈǆǓ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁ˕Ḩ ˢ˹ǂƴ˭ǁä ˒˭Ḩ Ǐƺ

 Ƒ˷˷˹Ƴä 

 



 

 îˤ˞˭ǁä ǍǂƳ ˗ƪƑˬǄ Ʉ˹ǁì ˤǉ ƕɀˤ˹˰ǁä çäìƑ˵˶ǂǁ ƕƳƑ˷Ǆ ˣɀˤḥƗ þä üˤƾ˹ƺ 

þǗä Ǎ˭Ɵ ä˖ǉ î˗ḥƗ ˢ˹ǂƴ˭ǁä ƲƽäˤǄĀ 



 

 



ǉ˖ǁä ˗˴ƴǁä æ̠ ˹ˮḨ öäʕ ǆä ƕǂ˹ǂƾǁä ƕƾȸƑ˲ǁä ìˤƾƴǁä Ǐƺ þǗ ˗˹˴ƽ ˗˶Ƴ ǈǆä ˓ˬƙ ƕɀˤ˹˰ǁä çäìƑ˵˶ǂǁ Ǐˬ

ƕɀˤ˹˰ǁä çäìƑ˵˶ǂǁ ƕǄĀƑƾ˶ǁä Ǎǁä çîˤ˞Ɨ Ƒɀ˗˹˭ɚˬǁä ˣǄ 

 Ɍʕƽä ä̟ǉĀ ƕǄĀƑƾ˶ǂǁ ƕƳ̠˲ ȸ îʕ˞˭Ɨ Ƒɀ̠˹ɚ˭ˬǁä þä üʕƾƗ ƑǆƑ˭ǆʕǄ ƕƴǄƑƜ ɄˮǄ çƑƴǄƑƜ ƲƽʕǄ Ǐƺ ɄƓ

 ̠ ˹˭ɚˬǁä îˤ˞˭Ɨ äíƑ˶ǁ üÞƑ˲˭ƗĀ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁìƕƳ̠ ˲ȸ Ƒɀ 

 



 

 



 

 

 Ǐƺ ˗˹ƸƗ ˙˹ǁ ä˖ǉ þǗ Ǉʕ ˶Ǌƻȹ ɍ˖ǁä ðƑ˹ƾ˶ǁƑȸ îˤ˞Ɨ ˙˹ǁ ǈ˷ḥǁĀ îˤ˞Ɨ ǈǆä äˤǁˤƾɀĀ ˙˹ǁĀ ˙˷˯ǁä

ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ åƑ˲˭ǀä  ˣǄ öʕ ˷˭ǁƑȸ ˣǄˑǆ ˣ˰ǆĀ .öʕ ˷ƗĀ çƑƻƬ ˗˹ƸƗ ˣḥǁĀ

 Ǐǁä ˗˹Ƹ˭ǐ ˣǁ ǈ˷ḥǁĀ ˕Ɵäˤǁä ˙˷˯ǁä Ǐƺ öʕ ˷Ɨ è˕˰ȹ ƕ˫˹ˬǁä ùĀ˗ˠȿĀ ü˘ƴǁƑȸ ɄƴƻǁƑȿĀ ˕Ɵäʕ ǁä ˙˷˯ǁä

 ǏǆƑƙ ˙˷Ɯ 

 Ƒɀ˗˹˭ɚˬǁä ˙ƻǆ ˣǄ öʕ ˷˭Ɨ Ƒɀ˗˹˭ɚˬǁƑƺ çƑ˹ƻ˳˭˲˶ǁä Ƒɀ˗˹˭ɚȸ ƕǁƑƟ ǏƺĀ ơ˲˷ǁä ÞƑ˷ƙäƻƬ ˗˹Ƹ˭ɀĀ çƑ

çäìƑ˵˶ǂǁ ìƑ˵Ǆ öʕ ǆ ƛ˭˷ɀĀ ƑǊ˵ƴȸ  ˙˷Ɯ ƞˬ˴ɀĀ ˗˹Ƹ˭ǐ ˢǁĀ Ƒɀ˗˹˭ɚˬǁä ˙ƻǆ ǈ˷ḥǁĀ ˗˳˭˷˹ƺ ƕɀˤ˹˰ǁä

.ǘˮǄ ˗Ƣä 



 ɍ̠˹ ɚ˭ȸ Ʋ˶˭˯Ǆ Ǐ˶ ȹ˲ ƑǄ Ǐƺ ƕƳʕ˷ Ǆ˭ ̞Ɵäʕǁä ̇ ˷˯ǁä xǄ Ƒɀ̠˹ɚ˭ˬǁä Ƒ˵ȹäĀ 

Bacterial pool 

 ìƑ˵ ǁ˶ä ƕǄĀƑƾǄ ƕƻƬ ǈȸ ɍ̟ǁä öʕ˷ǁä Ɉƾƺ ǏƾˬɀĀ öʕ˷ ǁ˭ä ɄḨ çʕ Ɨ˶ ɍʕ Ɵ˹ ìƑ˵ ǁ˶ ó ƴ̠˭Ɨ ƑǄ̞˷ƳĀ

 ɍʕ˹˰ǁä ƑǊˬ˲˭ǀä ɍ˖ǁä Āä ɄƬǓä ˣǄ ƑƾȸƑƨ ˓Ɵ˗ƪ Ƒ˶Ḩ Ǐ˷˹Ɯ îˤǉ˕Ɨ ˒ˬ˲ȸ îˤ˞Ɨ ˙˹ǁ ǈǆä ɍä .

 ˕ƟäĀ Ǐƾˬ˹ƺ öʕ ˷˭ǁä Ʉ˭ƽ ˣḥǁĀ 

 ǏǂƳ ƕ˹˷˹˯ǁä ƕƻ˴ǁä Ǉ˖ǉ ƑǊƓ ˣɚȹ ˢǁ Ƒɀ˗˹˭ɚˬǁä þǗ îˤ˞Ɨ ǈǆä üˤƾɀĀ ˗˴ȹ ùˤƨ ˜ƴˬǁä ˣḥǁĀ

 .ƑǊ˹ǂƳ ƕˮǐ˕Ɵ ƕƻƬ ƕƺƑƮäĀ úǘ˝Ǘä Ǐ˷˹Ɯ îˤǉ˕Ɨ Ǐǉ çǗƑ˰ǁä ˒ǂƷä Ǐƺ þä Ƒ˷ƺ˗Ƴ Ƒ˷ǆä ˢƷîĀ ˣḥǁĀ

 Ǐǉ ƕ˫ƜƑƻ˶ǁä 

 ˓ǆƑḨ Ǉ˖ǉĀ ƑǊ˲ƻǆ ƕɀˤ˹˰ǁä çäìƑ˵˶ǁä öä̠ ˭Ƣä Ʉˬƽ æìˤƜˤǄ ƕɀˤ˹Ɵ çäìƑ˵˶ǁ æìƑ˵˶ǁä Ƒɀ˗˹˭ɚˬǁä þä

 ǍǂƳ Ʉ˹ǁì Ǐǉ ƕɀĀìǔǁ æìƑ˵˶ǁä Ƒɀ˗˹˭ɚˬǁä þäĀ çîˤ˞Ɨ Ƒɀ˗˹˭ɚˬǁä þä ÞƑƳìƑȸ ú˕˳˭ǐ ˣǄ Ʉḥǁ ƕ˫ƜƑƻǄ

 îˤ˞˭ǁä 

 ƕƨäîì ˓˶Ɨ ƑƗ˗ˬǁä ƕƴǄƑƜ Ǐƺ ɂ˴ ǆĀ þ̠ƽ xǄ ƕ˶ȹ̞ƽ ƕǂƟî ǍǂƳ˶ˠǆĀ ˓ ƑȹƑƾȸ ùƑ˳˭ǀǗ ƕ˹ˮ˰ȸ ƕˮƴȸ

 xǂ˹ḥǆä̠ƺ þʕƜ ̠˹ ǂ˲ǁ ʕǉ ˒Ḩ̠˶ǁä Ǉ̟ǉĀ xǂ˹ḥǆä̠ƺ ˒Ḩ̠Ǆ 

Sir John Franklin 



 

 ä˕˷Ḩ üƑ˶ƪ ˣǄ ƕ˹ƽƑˬǁä Þä̆ ƜǗä ùƑ˳ḥ˭ƨä ƑǊ˷Ǆ ó˗Ƹǁä þƑḨ Ǐ˭ǁä˕ƴȸ ɂ˳˭ḥƗ ˢǁ Ǐ˭ǁä ˡƗîǗä Ǐƺ  

 

 ƕ˷ƨ ä˖ǉĀ1845  ý˗˹ˮɚȸ ƕˮǐ˕˰ǁä ƕɀˤ˹˰ǁä çäìƑ˵˶ǁä Ʉˬƽ Ǐƺ ƑƗï˗Ʒ ˣ˹˭˷˹ƻ˲ǁä ɂƨǘǁ ˣḥǁĀ .

 ƛǂˮǁä ýƑ˹ǁĀ ˡǂ˶ǁä æ̠ ɀ˘Ɯ ˣǄ å˗ƾǁƑȸ ǈƴǄĀ ˣ˹ǂḥǆä̠ ƺ ˗˹ƨ ä˖Ǌǁ ƕ˯˹˭ǆĀ128  ƛǂˮǁä Ǐƺ äˤƗƑǄ ɄƜî

 ƛǂˮǁä Ǐƺ äˤ˷ƺì ˣɀ˗˹ˮḥǁä ˢǊ˷Ǆƛǂˮǁä Ǐƺ ƕ˟ˤƻ˰Ǆ ˢǊˮˮƜ ˓˹ƾȿĀ 



 

 ƕ˷ƨ ƑǊ˵ƴȸ ùƑ˳˭ǀä ˢƗĀ ƛǂˮǁä Ǐƺ ä˕˹Ɯ ƕ˟ˤƻ˰Ǆ ˓ǆƑḨ ìƑ˲ƜǗä Ǉ˖ǉĀ1980  ý  



 

ˣǄ ˢǊ˶ǁä  Ǐ˶˵Ǌǁä ïƑǊ˯ǁä ˣǄ Ƒɀ˗˹˭ɚȸ éä̠ ˱˭ƨä ˣǄ ˣɚ˶Ɨ ƑƗ˗ˬǁä ˣǄ ˔˰ȸ ɔɀ˗ƺ þä èƑ˰ȸǗä Ǉ˖ǉ

üƑƜ˗ǁä ÞǗˑ Ǌǁ ˢǊ˷ƺì ˓ƽĀ ˣǄ ƕ˟ˤƻ˰Ǆ .  

ǁä æ˕˶ǁ ƛǂˮǁä Ǐƺ ƕ˟ˤƻ˰Ǆ Ƒɀ˗˹˭ɚˬ150 . ƑǊƺƑ˳˭ǀä Ʉˬƽ  ƕǄĀƑƾǄ ɄƴƻǁƑȸ öäʕ ǆà ƑǊƓ þä ƕ˫ƜƑƻ˶ǁäĀ

ǗƑƾǄ Ǐƺ ˗˳ǆ ä˖ǉĀ ǘƬà ˓Ƴ̠ ˭Ƣä ˣḥƗ ˢǁ Ǐ˭ǁä ƕɀˤ˹˰ǁä çäìƑ˵˶ǂǁƕ˹ˬ˝ ç  

ɄƬǗä ˣǄ îˤ˞˭Ɨ ˢǁ Ǐǉ çäìƑ˵˶ǂǁ ƕǄĀƑƾ˶ǁä Ƒɀ˗˹˭ɚˬǁä þä ƞƮäĀ Ʉ˹ǁì ä˖ǉ þä ˓Ɵ˗ƪĀ 



 

 ǈǆǗ ƕɀĀìǔǁ æìƑ˵ ǁ˶ä Ƒɀ̠˹ɚ˭ˬǁä ýƑɣǆ òäʕƢ xƳ Ƒ˷ǂ˹˱Ɨ Ǐƺ ̠˹ḥƻ˭ǁä ̞˹ƴǆ þä ˓ƽʕǁä þƑƟ þʕɚȹ ̞ƽ

 ˕˶˯˭˶ǁä üƑ˶˳ǂǁ ƕ˹ƺƑ˳ḥ˭ƨǗä ƕǂƟ˗ǁä ˣǄ ìä̠ ƺä èǘƙ1845  äˤƾȿĀ140  òäˤƢ äĀ˗ǊˠɀĀ ƕ˷ƨ

˶ǁä .ƕˮǐ˕˰ǁä çäìƑ˵˶ǂǁ ƕǄĀƑƾ 



 

 çäìƑ˵˶ǂǁ ƕǂɀˤ˝ æ̠ ˭ƺ ó˗ƴ˭Ɠ ƕ˞ˬƗ˗Ǆ Ǐǉ æìƑ˵˶ǁä Ƒɀ˗˹˭ɚˬǁä þä ê̠ ˭ƾƗ Ǐ˭ǁä ƕ˹ǁƑ˰ǁä ƕɀ˗ˠ˷ǁƑƺ

üä þ̠ƾǁä Ƒɀ̠˹ɚ˭ȸ ̞ƴȸ Ǐ˭Ɵ ˓ǆʕḥƗ xḥƗ sǁ ƕɀʕ˹ ǁ˰ä çäìƑ˵ ǁ˶ä þä üʕƾǆ þä éƑ˭˰ǆǗ .ƕɀʕ˹ ǁ˰ä19 

 ˡƗîǗä Ǐƺ ˣ˹ǆˤƺ˕Ǆ äˤǆƑḨ ˢǊǂƏäʕ ƳĀ 

 ˗ɀ˗ƾƗ ä˖ǉĀƑ˰ȸǗä ƕƳˤ˶˯˶ǁè  



 

 üˤƾȹ ǈǆä ˗ɀ˗ƾ˭ǁä ƕ˹ƾȸ Ǐƺ ƕ˫ƜƑƻ˶ǁä .ƑǊ˷Ǆ öäˤǆä ƕ˭ƨ äˤ˴˰ƻȹ þä äˤƳƑ˞˭ƨä 

 



 ˣ˹˭˲Ḩˤƻ˹ƨĀ ˣ˲˹Ǆä˕˷ǂḥǁä ɄˮǄ . ƕɀˤ˹˰ǁä çä˕˵˶ǁä ƕǄĀƑƾǄ ǏǂƳ æî˕ƾǁä ˢǊǁ ˢǊ˷Ǆ ƕƙǘƙ ɍä

 Ǐƺ Ƒɀ̠˹ ɚ˭ˬǁä Ǉ̟ǉ xƺì xǄ ɄǄƑḨ þ̠ƽ ̞ƴȸ ç̠Ǌ˟ Ǐǉ çäìƑ˵ ǁ˶ä Ǉ̟ǉ þä ƕɣƟǘǄ ƲǄ .sǉ̠˹ƷĀ

 .ƛǂˮǁä 

 çäìƑ˵˶ǂǁ ƕǄĀƑƾǄ Ǐǉ Ɉƾƺ ƕɀˤ˹˰ǁä çäìƑ˵˶ǂǁ ƕǄĀƑƾǄ ˓˲˹ǁ Ǐǉ ǈ˷Ƴ ˢǂḥ˭ǆ ƑǄ þä ƕˠƟǘǄ ƲǄ

 þƑ˲ǆǗä ƑǊƴ˷Ƭ Ǐ˭ǁä ƕɀˤ˹˰ǁäSynthatic 

 

 Ƒ˵ȹà ƕƨäîì ɄƓ1999  çäìƑ˵Ǆ ƑǊƓ ˕Ɯˤǐ Ǘ ɔ˝Ƒ˷Ǆ Ǐƺ ìˤƜˤǄ öʕ ˷Ɨ Ǐǉ ƕǄĀƑƾ˶ǁä þä ˓˰ƮĀ ý

ǘƬä ƕɀˤ˹Ɵ 

 



 æ̠ ˳˭˷Ǆ çäìƑ˵˶ǂǁ ƕǄĀƑƾ˶ǁä þä ç˗Ǌ˟à Ƒ˷˯ƏƑ˭ǆ ˒˲Ɵ ˣǐ˖ǁä ÞǗˑ ǉ Ǎ˭Ɵ ƕɀ˗ˬǁä åˤƴ˳ǁä Ǐƺ Ǎ˭Ɵ

ƕɀˤ˹Ɵ çäìƑ˵Ǆ ɍǗ äʕ Ʈ˗ƴ˭ǐ ˢǁ Ƒ˷˭ƺ˗ƴǄ 

 Ʉɀ̠Ɠä Ǐƺ Ɍ̠Ƣà ƕƨäîì Ƒ˵ȹà ɄƓ2015  éä̠ ˱˭ƨä ˣƳ ˙ǆƑƺìä ˙˷˹ƨ Ǐƺ ç˗˳ǆ ƕƨäîì ƕ˯ƏƑ˭ǆ

 Ƒɚɀ˗Ǆà åˤ˷Ɯ ˣǄ ƕǁĀ˘ƴǄ ƕǂ˹ˬƾǁ ˗˳ȸ éä̠ Ƣä ˣǄ Ƒɀ˗˹˭ɚȸ 

 

 ˖˷Ǆ ƕǁĀ˘ƴǄ ƕǂ˹ˬƾǁä Ǉ˖ǉĀ11  ˣḥǁĀ ˢƽ˗ǁä ǍǂƳ ǏƮä̠ ˭Ƴä ˢƷî ˣ˹ɀîˤ˞˭ǁä ÞƑƳìä ˒˲Ɵ ƕ˷ƨ ɂǁä

 Ǐƺ ɍʕ Ɵ˹ ìƑ˵Ǆ äĀ̟ƢƑȹ sǁ ̠˳ ȸ sǊ˶ǁä ƕǂɀʕ̋ æ̠˭ƺ xǄ x˹ǁĀ̆ƴǄ sǊǆä ɔƺäĀà ǍǆǗ Ǘ̞Ɯ ǈƴǄ ǍƪƑ˶˭ǆ

 ˢǊƗƑ˹Ɵ 



 

 ƑǊƓ Ǐǉ sǉìĀ̞Ɯ ÞƑƴǄä Ǐƺ Ǐ˭ǁä Ƒɀ̠˹ ɚ˭ˬǁä xḥǁĀ ̞ƟäĀ ɍʕ Ɵ˹ ìƑ˵Ǆ ɍà äĀ̟ƢƑȹ sǁ ÞǗˑǉ ýĀƑƾƗ öäʕ ǆà

 ƕɀˤ˹˰ǁä çäìƑ˵˶ǁä 

 þǗ Ǝ˞˱Ǆ ˤǉ ƕɀˤ˹˰ǁä çäìƑ˵˶ǂǁ ƕǄĀƑƾǄ Ǐǁä üˤ˰˭Ɨ ƑǊǆƑȸ îˤ˞˭Ɨ Ƒɀ˗˹˭ɚˬǁä þä üˤƾȹ ɍ˖ǁƑƺ

.ǈḥǂ˭˶Ɨ ɍ̟ǁä öʕ˷ ǁ˭ä ä̟ǉĀ þĀ̠ƾȸ çäìƑ˵ ǁ˶ä Ǉ̟ǉ ǘƬä ̠ǊɣƗ þä Ʉˬƽ çƑǄĀƑƾ˶ǁä Ǉ̟ǉ ƑǊƓ Ƒɀ̠˹ɚ˭ȸ 

 ǆä ˢƷî ƕɀĀìä ýĀƑƾƗ (åƑ˲˭ǀä ˙˹ǁĀ) ƕ˹˷˹Ɯ æîƑ˲Ƣ ˒ˬ˲ȸ ƑǊ˵ƴȿĀ ǏǂƬǓä öʕ ˷ǁä ˣǄ ɂʷƮä ƑǊ

ƕƴ˹ˬ˞ǁä Ǐƺ îˤǉ˕˭Ǆ ˗˹Ƹǁä 

 ǈǁ ƕǄĀƑƾǄ ˓˰ˬƬä Ƒɀ̠˹ɚ˭ȸ öʕǆ ̞ƜäĀ ɍʕ˹˰ǁä ìƑ˵ ǁ˶ä ý̞˱ ƨ˭ä ƑǄ̞˷Ƴ þä ̠ˮǀä ƞƮʕɀĀ ê̠˳ ȹ ä̟ǉ ɄƓ

ǆä ˣḥǁĀ îˤ˞˭Ɨ ˢǁ ƕ˝Ƒ˲ˬƓ ǏǉǊƽ Ƒ˭ ˓ǂ˒ǂƷä  Ǐ˷˹˯ǁä öʕ ˷˭ǁä  



 

 ƕƻƬ ǈȿĀ ˗˳˭˷Ǆ ˗˹ƷĀ ɄƬǗä ˣǄ ìˤƜˤǄ þƑḨ ɍ˖ǁä ˕˹Ɵˤǁä öʕ ˷ǁä Ɉƾƺ ˓Ḩ˗ƗĀ öä̠ ˭Ƣä Ʉˬƽ ƕǄĀƑƾ˶ǁä

 .ǘƬä ɍʕ˹˰ǁä ìƑ˵ ǁ˶ä 



 

ˣ˰˷ƺ ǂ˶Ƴ ɍ˖ǁä ɄḨǇƑ˷ ǆäƑ˷ Ƒ˹ǉƑǆ  ƕ˹ƾȸ Ʉ˭ƾȸ ˗ˮǀä ˤ˶˷ǂǁ üƑ˯˶ǁä ǈǁ Ǘ Ǐ˭ǁäĀ ǈ˷Ǆ Ʉ˵ƺǓä öäˤǆǓä

Ǐ˷˹˯ǁä ˒˹ƴǁä ä˖ǉ ƑǊƓ ˕Ɯˤǐ.  



 

 .ƕǂ˹ǂƽ öäˤǆà û˗ƗĀ ƑǊ˷Ǆ ˗˹ˮḥǁä Ʉ˭ƾȸ Ʉˬƽ ˣǄ æìˤƜˤ˶ǁä öäˤǆǓä ƕˬ˲ǆ Ǐƺ ˗˹ƸƗ ˤǉ ɍà î˕ƽä ä˖ǉ ɄƓ

üˤƽä  ƕ˹ƾȸ þä Ǘʕ ǁĀ Ɉƾƺ ˕ƟäĀ öʕ ǆ ǏǂƳ ˓˹ƾȸäĀ öʕ ˷˭ǁä ˓ǂ˭ƽ ǏǆƑȸ îˤ˞Ɨ ˙˹ǁĀ îˤǉ˕Ɨ ǈǆä ǈ˷Ƴ

.̠ˬǀǗä Ɍʕ˭˰˶ǁä ̞ƾƺ ʕǉĀ Ǐ˷˹ ǁ˯ä öʕ˷ ǁ˭ä ɄḨ ç̞ƾƺ ˓ ḥ˷ǁ ɍ̠Ƣä ɔ̋Ƒ˷Ǆ Ǐƺ ǇìʕƜʕǄ öäʕǆǗä 

îˤ˞˭ǁä ˣƳ ƕǂ˯˲Ǆ ƕǁìä Ʉ˵ƺä ˣǄ ˕ƟäĀ ä˖ǉ þä ǍǂƳ îˤ˞˭ǁä ƲƜä̠ Ǆ ǈ˭ǁƑƽ Ƒ˶ǁ ìˤƴǆĀ 



 

 

 ˙˹ǁ ǈǆä ƞ˵Ɨä ä˖ǉ ƕȿ̠˯ ǂ˭ǁ ̞ƾ˭ƻɀĀ ƕƨäîì ý̞Ƴ xǄ Ƒ˞Ƣ þƑḨ ʕǉ ƕǁìǓä Ɍʕƽä xǄ ̞Ɵäʕƺ îʕ Ɨ˞

Ýä˖ǉ Ƒ˞Ƣ ˓˭ˬƙä ƕ˹˶ǂƴǁä èƑ˰ȸǓä þä ˢƷî ˢ˹ǂƴ˭ǁä ˒˭Ḩ ˣǄ üä̆ ǐ Ǘ äíƑ˶ǂƺ Ƒ˵ȹà ˗˹ḥƻ˭ǁäĀ 



ǏǁƑ˭ǁä Þ̆ ˯ǁä Ǐƺ ƕǁƑ˶ḥǁä 

****** 

 

 îˤ˞Ɨ ˓˲˹ǁ Ǐǉ çäìƑ˵˶ǂǁ ƕǄĀƑƾ˶ǁä Ƒɀ˗˹˭ɚˬǁä þä Ƒ˷ƺ˗Ƴ 

 ÞǏƪ Ƒ˷ƺ˗ƳĀˢǊǄ ˤǉĀ  ĀƑƾǄ þä ìƑ˵Ǆ ýä˕˱˭ƨä ˒ˬ˲ȸ ˣɀ˗˹ˮḥǁä ˣˠȹ Ƒ˶Ḩ ˗ǊˠƗ Ǘ Ƒɀ˗˹˭ɚˬǁä ƕǄ

 ̠˳ ˭˷Ɨ Ɉƾƺ öʕ˷ ǁ˭Ƒȸ ƕ˹ƴ˹ˬ  ̋ǇìʕƜʕǄ ƕ˷˹ƴǄ çƑ˷˹Ɯ ǈ˷ǄĀ îä̠˭˶ƨƑȸ è̞ ȹ˰ öʕ˷ ǁ˭ä xḥǁĀ æ̠ˮɚȸ ɍʕ Ɵ˹

 xƏƑḥǁä xḥǁĀ ƞǂƬä ǈ˭ǂƴƜ æ̠ƻ̋ þä Ǎ˷ƴ˶ȸ ƞǂƬǘǁ ÞƑƾˬǁä ̇ ǁ˹ ʕǊƺ .ɍʕ Ɵ˹ ìƑ˵Ǆ ýä̞˱ ƨ˭Ƒȸ ̠ˮǀä

 öʕ ˷˭ǄĀ ìˤƜˤǄ ɄƴƻǁƑȸƜîƑƢ ɄǄƑƳĀ˓ƽˤǁä ä˖ǉ Ǐƺ ƞǂƬä ǈǂƴƜ Ǐ  Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗƑƺ ǈȸƑ˱˭ǆä ˢƗĀ

ÞƑ˶ǂƴǁä ǈȸ ˗ƾȹ ä˖ǉ .ɄƴƻǁƑȸ ìˤƜˤ˶ǁä ˒˱˭ǆä ǏƜîƑƢ ɄǄƑƴȸ Ǎ˭Ɵ 

 ˗˭ǁäĀ üˤƾ˹ƺ 

 ˕ƴȸ ,ǍƗ ɍì ɍ˕ǁä Ā ˣ˹ǂ˹˲˹˷ˬǂǁ ýĀƑƾǄ ɄǄƑƳ ƑǊƓ Ā˕ˬƗ ˗ǊˠƗ çä̠ ˳˰ǁäĀ Ƒɀ˗˹˭ɚˬǁä ˣǄ ƕ˷˹ƴǄ öäʕ ǆà

ƑǊǆä ƑƾƟǗ ƞ˵˭˹ƨ Ƒ˶Ḩ çƑɀĀƑ˶˹ḥǁä Ǉ˖Ǌǁ ó˗ƴ˭ǁä  ˤǉ ƞǂƬǗä þä Ɉƾƺ ˗ǊˠɀĀ ɄƴƻǁƑȸ æìˤƜˤǄ ˓ǆƑḨ

˒˱˭ǆä ɍ˖ǁä 

ĶCertain strains of bacteria and flies seemed to be induced which 

were resistant to penicillin and DDT, after exposure to these 



chemicals. As will be shown later they already existed and it only 

seemed that the fittest were surviving.ķ  

Walter E. Larnmerts, book review, in Creation Research Society 

Quarterly, p. 75. 

 ǏǊƺ ƕɀ˗˳˰ǁä çä˕˹ˬ˶ǂǁ ƑǊ˭ǄĀƑƾǄĀ çä̠ ˳˰ǁä ǏǂƳ ɔˬ˞˷ǐ Ƒɀ˗˹˭ɚˬǁä ǏǂƳ ɔˬ˞˷ǐ ɍ˖ǁä ˗ǄǗä ˙ƻǆĀ

 öäʕǆǓä ɄḨ çʕ Ɨ˶ ɍ̠˳ Ɵ ̞˹ˬ˶ǁ ó ƴ̠˭Ɨ ƑǄ̞˷ƳĀ ɔƓƑƨ öʕ˷Ɨ ƑǊƓ ̞Ɯʕǐ ɄƓ ƕƳƑ˷Ǆ þʕḥƗĀ îʕ˞˭Ɨ Ǘ

 Āä ƕȿˤ˹ƴǄ Þäʕ ƨ çƑ˷˹Ɯ ǈ˹ƺ ˕Ɯˤǐ ɍ˖ǁä öʕ ˷ǁä Ɉƾƺ Ǎƾˬ˭ɀĀ ǈǁ ƕƨƑ˲˰ǁäæ̠ ˹Ƹ˭Ǆ  ý˕Ƴ ˣǄ ǈ˷ɚ˶Ɨ

ƙƑ˭ǁä ƕ˹ƾȸ çʕ ȸ˶ ƑǊǁ ƕˬƨƑ˷Ǆ ƕ˫˹ ǁˬä ƞˬ˴ Ɨ ƑǊǆä Ǘä ƑǊƻƴƮĀ ƑǊˬ˹Ƴ sƷî Ǉ̟ǉĀ ɍ̠˳ ǁ˰ä ̞˹ˬ˶ǁƑȸ ̠

.çä̠ ˳˰ǁä ÞƑ˶ǂƳ ˣǄ ùä̠ ˭Ƴä ˣḥǁĀ ǏǄǘḨ ˙˹ǁ ä˖ǉ .˗˳˭˷˭ƺ öäˤǆǓä 

 ˤ˹ƜîˤƜ üƑƾƺ 

 ƛ˭˷Ɨ ˢǁ (ƕɀ˗˳Ɵ çä˕˹ˬǄ) ó˗ƴ˭ǁä ˣǄ æƑ˯˷ǂǁ çä̠ ˳˰ǁä Ǐƺ æî˕ƾǁä æìƑɀï ƕ˹˶˷Ɨ þä ä˕Ɯ ˓ƓƑƙ þǗä

 ƕ˞ƨäˤƓ æ̠ ƪƑˬǄ çä̠ ˳˰ǁä Ǐƺ ƕ˹˷˹Ɯ çä̠ ˹ƸƗ ˒ˬ˲Ɨ ˢǁ çƑɀĀƑ˶˹ḥǁä Ǉ˖ǉ .ƑǊ˲ƻǆ ƕɀ˗˳˰ǁä çä˕˹ˬ˶ǁä

 ƕƮ˗Ƴ ˗ˮǀǓä çä̠ ˳˰ǁä ˓ǁäïä æîƑ˭˱Ǆ ɄǄäˤƳ ˣǄ äʕ ˯ǆ ˢǉ (çä̠ ƻ˝ ˒ˬ˲Ɨ ɄǄäʕ Ƴ äˤ˲˹ǁ ˢǉ ä˖Ǌǁ)

ƕȸƑƬǘǁ ƕǂƓƑƾǁä ìä̠ ƺǗä ˗˹Ǆ˕Ɨ ˣǄ ÞƑ˳˷˶ǁä ÷ä̠ ƻǁä äáǘ˶ɀĀ äĀ˕ɀ˘ǐ þǗ æƑ˯˷ǁä Ʉ˶˰Ɨ ˗ˮǀǘǁ ˓ƟƑƗäĀ 

ĶIt is now well established that the development of increased ability in 

insects to survive exposure is not induced directly by the insecticides 

themselves. These chemicals do not cause the genetic changes in 



insects [therefore they are not mutation- inducing agents]; they serve 

only as selective agents, eliminating the more susceptible insects and 

enabling the more tolerant survivors to increase and fill the void 

created by the destruction of susceptible individuals.ķ 

C.P. Georghiou, et. al., ĶHousefly Resistance to lnsecticides,ķ in 

California Agriculture, 19:8 - 10. 

 çƑɀ˗˞ƻǁä Ƒ˵ȹàĀ çä̠ ˳˰ǁäĀ ƕɀ˗˳˰ǁä çä˕˹ˬ˶ǁä Ƒ˵ȹàĀ Ƒɀ˗˹˭ɚˬǁäĀ ƕɀˤ˹˰ǁä çäìƑ˵˶ǁä ˣƳ üƑƾȹ Ƒ˶ƺ

 Ǉ̠ ˹ƷĀ ˗˹ƺƑ˴ƴǁäĀ Ɉ˞ƾǁäĀ åǘḥǁä ɄˮǄ ìˤƜˤǄ öʕ ˷Ɨ Ɉƾƺ ɄƓ îˤ˞Ɨ ˙˹ǁ ä˖ǉ ˢǉ̠ ˹ƷĀ Ƒɀîǘ˶ǁäĀ

˷ǂǁ ƕ˹ƟǘƬ ƑǊƓ ɄƬǓä ˣǄ öäˤǆà ǍƾȸàĀ öʕ ˷˭ǁä Ʉˬƽ ìˤƜˤǁä ɔƓƑƨ öʕ ˷˭ǁä Ʉ˭ƽ ˕˹ˬ˶ǁä Āä ìƑ˵˶ǁäĀ æƑ˯

 .˗˳˭˷ƗĀ Ɉƾƺ öäˤǆǓä Ǉ˖ǉ ǍƾˬƗ öʕ ˷˭ǁä ɄḨ çˤǄ ˕˷ƳĀ 

æƑ˯˷ǂǁ ìƑƽ öʕ ˷Ɨ ɄƓ îˤ˞˭ǂǁ çìä çä̠ ƻ˝ ˓˲˹ǁ ǏǊƺ 

 ˕ƾƻȸ îˤ˞˭ǁä ˙ɚƳ ˤǉĀ Ǐ˷˹Ɯ îˤǉ˕Ɨ ƕƾ˹ƾ˰ǁä Ǐƺ Ǐǉ çä̠ ƻ˝ ƑǊ˷Ƴ üƑƾȹ Ǐ˭ǁä Ǉ˖ǉ ɄḨ þä ɊƟǘǆ

 þä ˕Ḩˑǐ ä˖ǉĀ .ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ ý˕ƴǁä ˣǄ ƕ˹˷˹Ɯ çƑǄˤǂƴǄ ˒˲Ḩ ˙˹ǁ ˣḥǁĀ çƑǄˤǂƴǄ

 ÞƑ˞Ƣä ˒ˬ˲ȸ ƑǊ˷ḥǁĀ Ɉƾƺ ˣ˹˷ƨǗä ùǗä ˣǄ ɍä ˗˹˴ƽ ˓ƽĀ ˣǄ ƕƽ˕Ɠ ǈƽˤǂ˱Ǆ ƕ˹˷˹˯ǁä çƑǄˤǂƴ˶ǁä

.îˤ˞Ɨ ˙˹ǁĀ çƑ˷˹˯ǁä Ǐƺ ˕ƾƺĀ îˤǉ˕Ɨ è˕˰ȹ Ǉ̠ ˹ƷĀ þƑ˲ǆǗä ǈˬˬ˲ȹ ɍ˖ǁä èˤǂ˭ǁäĀ ơ˲˷ǁä  ä˖ǉĀ

 Āä ìƑ˵Ǆ Āä ̞˹ Ǆˬ xǄ æƑ˯˷ǂǁ ƕ˹˷ Ɯ˹ æîƑ˲Ƣ ǈǆä sƷî Ƒɀ̠ǉƑ˟ ̞˹ƻǄ þʕɚȹ ƑǆƑ˹Ɵä Ǐ˷˹ ǁ˯ä îʕǉ̞˭ǁä



Ḩ ð˗˹ƺ ɄǄƑƴǁä ä˖ǉ üĀƑƾȹ ˣƏƑḥǁä ƞˬƬƉƺ ˣ˹˯ǁä ɂǂ˭Ɠ ɂǂƗ ɍ˖ǁä Þ̆ ˯ǁä ä˖ǉ ǍǂƳ Ʉ˶ƴȹ þƑ

 .ǏƜîƑ˱ǁä 

 ü˕ƴ˶ǁä ä˖ǊƓ ˗˹˴ƽ Ǉ̠ ˶Ƴ þƑ˲ǆǗä þä ˕Ḩˑǐ ä˖ǉĀ ǈȹä þä ɍ˕ǁä îˤǉ˕Ɨ ƕƳ̠ ƨ Ǐǁä Ƒǆ˗ˠǆ ˓ƻǂǐ ä˖ǉ ɄƓ

 ƕ˫˹ǂǄ ǈƗƑ˷˹Ɯ þʕḥ˭ƨ üƑ˹ƜǗä çƑ˫Ǆ ̞ƴȸ Ƒ˵ȹäĀÞƑ˞ƢǓƑȸ  .ǇáƑ˷ƺ Ǐǁä ɍìˑǐ ä˖ǉĀ  

 

ä ÞƑ˶ǂƳ ä˖Ǌǁ çƑƻ˴ǁä Ǐƺ ƕ˹ƟǘƬ ˓ǆƑḨ ʕǁ Ǎ˭Ɵ Ǐ˷˹Ɯ îʕǉ̞Ɨ Ǐǉ ƕǄĀƑƾ˶ǁä þä þʕƺ̠ƴȹ ǏƜʕǁʕ˹ ǁˬ

 þä äˤǁˤƾ˹ƺ ƑǊƓ ìƑƻ˭˲ǆ æ˕ǐ˕Ɯ çƑƻƬ Āä æ˕ǐ˕Ɯ ÞƑ˹ƪä Ǐ˞ƴȹ Ǘ îˤ˞˭ǁä þä äʕ ƺ˗ƴȹ ä˖ǊǁĀ ƕɀ˗ǉƑˠǁä

 þĀ̞Ɠ þä ƞƮʕɀĀ úǘ̋Ǘä ǍǂƳ ̠Ƣä ÞǏƪ Ǐƺ Ƒǆ̞ƻȹ sǁ xḥǁĀ ƕǄĀƑƾǄ Ƒɀ̠˹ɚ˭ȸ Ǐƺ ƑǆìƑƺä îʕ˞˭ǁä

ˬǁä üƑˮǄ ÞƑƳìäîʕ˞˭ǁä ǍǂƳ Ɍ̠Ƣä ƕǂˮǄä ɍä ̞Ɯʕǐ Ǘ îʕ˞˭ǂǁ æìƑ˵ ǁ˶ä Ƒɀ̠˹ɚ˭  

îʕ˞˭ǁä ɍ̞ɀˑǄ ̞Ɵà Ǐ˷ɀʕḨ ɍ̠˹Ɯ üʕƾ˹ƺ 



 

ƕɀîƑ˯Ɨ Āä ƕ˹ƾ˹ƾ˰ǁä çä˕ƏƑƻǁä ˣǄ ˗˹ˮḥǁä Ǐ˞ƴȹ ˢǁ îˤ˞˭ǁä üƑƾƗ ƕƾ˹ƾ˰ǁä 

 ˗ˮǀà ˤǉ ƑǄ ˣḥǁĀ ƕ˹˲ɚƳ çäÞä̠ Ɯâ ˖ƢƉǆ þä ˒˯ȹ ɄƴƻǁƑȿĀ ƕɀĀìǗä ƕǄĀƑƾ˶ǁ çîˤ˞Ɨ Ƒɀ˗˹˭ɚˬǁä ǘƴƺ

 Ǘ ˡǁí ˣǄǈǁˤƾǆ þä ˗ˮǀà ˤǉ ƑǄ ˕Ɯˤǐ 

Ƣ̠ä üƑˮǄ sǉ̞˷Ƴ ̞Ɯʕǐ Ǘ ǈǆǓ îʕ Ɨ˞ Ǐǉ ƕǄĀƑƾ˶ǁä Ƒɀ̠˹ɚ˭ˬǁä äʕǁʕƾȹ þĀ̠˶ ˭˲ƨ˹ ɍà 

 

˜ƴˬǁä ƑǊƮ̠ƴȹ Ɍ̠Ƣà ƕǂˮǄä 



 ˘˹ǆˤǂ˹ǆ çƑ˷˹Ɯ îˤ˞ƗƑɀ˗˹˭ɚˬǁä Ǐƺ 

Nylonase. 

ƲǆƑ˴˶ǁä çƑƻǂ˱Ǆ Ǐƺ ˚˹ƴȹ Ƒɀ˗˹˭ɚˬǁä ˣǄ öʕ ǆ ˕ƜˤǐÛ  æ̠ ˹ˬḨ ƕ˹˶Ḩ ƲǆƑ˴˶ǁä çƑƻǂ˱Ǆ Ǐƺ ˕Ɯˤǐ þǗĀ

ƑǄ ˣǄ þʕǂ˹˷ǁä æìçà˕Ɠ .æìƑ˶ǁä Ǉ˖ǉ ˢ˵ǊƗ Ƒɀ˗˹˭ɚˬǁä  ˢɀ˘ǆä ïä̠ ƺä ɔɀ˗˝ ˣƳ ˡǁí ˓ƳƑ˞˭ƨä Ǐǉ

.˘˹ǆˤǂ˹ǆ  ü˕ǐ ä˖ǉ þä ˣ˹ǂƏƑƽ îˤ˞˭ǁä ÞƑ˶ǂƳ ɄƸ˭ƨäǍǂƳ îˤ˞˭ǁä ƻƬ ˓ˬ˲˭ǀä Ƒɀ˗˹˭ɚˬǁä þä äˤƳìäĀ ƕ

îˤ˞˭ǁƑȸ æ˕ǐ˕Ɯ îˤ˞Ɨ ˙˹ǁ ä˖ǉ ƕƾ˹ƾ˰ǁä ˣḥǁĀ . ˗Ƣä ˙˷˯ǁ üˤ˰˭Ɨ ˢǁ Ǐǉ î˗ǀä ƑƾȸƑƨ ˓ǂƽ Ƒ˶ḥƺ

ˢǁ Ƒ˵ȹàĀ  þʕǂ˹˷ǁä s˵ ǉ ƕƻ˴ƺ .ɔƓƑƨ ìʕƜĀ ƑǊǁ ̇ ǁ˹ æ̞˹Ɯ çƑ˷˹Ɯ ˒˲˭ḥƗ  Ǘä ä˖ǉ éƑ˭ǆä ˤǉĀ ˢɀ˘ǆ

 çƑ˷˹Ɯ ɄƸ˭ƨä ˤǉæìˤƜˤǄ  Ƒɀ˗˹˭ɚˬǁä Ǐƺ ɄƴƻǁƑȸ Ǐƺ ƑǊǄ˕˱˭˲ƗĀçƑ˶ɀ˘ǆä  ɍ̠ƢäÛ  Ɉƾƺçà˕Ɠ 

 Ǐƺ ƑǊǄ˕˱˭˲Ɨ ˢɀ˘ǆä ˣɀˤḥƗ Āä Ƒɀ̠˹ ɚ˭ˬǁä ƑǊ˭Ƴ̠˭Ƣä ƕ˹˷ Ɯ˹ çƑƻƬ ˓˲˹ǁ ƑǊǆä Ǐ˷ƴ˶ȸ .þʕǂ˹˷ǁä s˵ ǉ

 ƕƺ˕˴ǁƑȸ ƑǊ˭˯˭ǆä ƕ˭˰ˬǁä ɔƓƑƨ ìˤƜĀ ƑǊǁ ˣɚȹ ˢǁ ý˕ƴǁä ˣǄ çƑ˷˹Ɯ ˓ˬ˲˭ǀä Āä ̠ ˹˭ɚˬǁä ˣḥǁĀ ÞƑḨ˖Ɠ Ƒɀ

ǏǂƬǗä ƑǊ˶˹˶˴Ɨ Ǐƺ  ˡǂ˶Ɨ ƑǄ ýä˕˱˭ƨä ˣǄ ˓˷ɚ˶Ɨ ɂǂ˭˱Ǆ ˗˹ˬƴƗ ýä˕˱˭ƨä ˣḥǁĀ ɄƴƻǁƑȸ çƑ˷˹Ɯ ˣǄ

 ǏƺˢǂƽƉ˭ǁä  ƞǂ˴ȹ ǘƺ Ǐ˷˹Ɯ ˗˹ˬƴƗ ùǘ˭Ƣä Ɉƾƺ ˤǉ ˣḥǁĀ Ǐ˷˹Ɯ ˗˹˹ƸƗ Ǎ˷ƴ˶ȸ æ̠ ƻ˝ ˙˹ǁ Ǎ˭Ɵ ˤǊƺ

 ɂƬˤǐ þämutation  РЊмт ЬϠchange æìƑǄ ǈȸ ˕Ɯˤǐ Ǘ þƑɚǄ Ǐǁä Ƒɀ˗˹˭ɚˬǁä Ǉ˖ǉ æìƑƳ ˤǁĀ .

 Ǐƻ˭˱ ƨ˭ ƕƻ˴ǁä Ǉ̟ǉ þʕǂ˹˷ǁäƑǊǆǓ æ˕ǐ˕Ɯ çƑ˷˹Ɯ ˓˲˹ǁ  .ƕ˹ǂƬǗä ƑǊ˭ƻ˹˟Ā Ǐƺ ý˕˱˭˲ƗĀ 

 éƑ˭ǆä Ǐƺ ƕȹä˕ˬǁä ˣǄ æìˤƜˤǄ ƑƴǄ çƑ˷˹Ɯ æ˕Ƴ ýä˕˱˭ƨä ˤǉĀ Ƒɀ˗˹˭ɚˬǁä ƑǊǂƴƻƗ ƕƾɀ˗˝ ƑǆƑ˹Ɵä ˕ƜˤɀĀ

 è˕˰ȹ Ƒ˶ǂˮǄ ƕƻǂ˭˱Ǆ ìäˤǄ Ɍʕ˭˰˶ǁä ̇ ƻ˷Ɠ ƕƻǂ˭˱Ǆ æìƑ˵Ǆ ýƑ˲Ɯä éƑ˭ǆä Ǐƺ þƑ˲ǆǗä s˲ Ɯ Ǐƺ

Ƒ˷˹Ɯ ƕƙǘƙ ƑǊƓ ˤǁ ǘˮ˶ƺ Ǐ˷˹˯ǁäç  ˙Ḩˤǉ ɔɀ˗˝ ˣƳ ˤǉĀ ˗Ƣä ˣ˹Ɯ ɔɀ˗˝ ˣƳ ˢǊ˹ƺ ˢɚ˰˭Ɨ é å à

 ùĀ˗ˠǁä ˓ƻǂ˭Ƣä ˤǁĀ ˣ˹ƴǄ ˢɀ˘ǆä éƑ˭ǆǕ å + à ˣ˹Ɯ ý˕˱˭˲Ɨ ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁä Ǐƺ Ǐǉ ǘˮ˶ƺ ˣ˹Ɯ



˗Ƣä ˢɀ˘ǆä éƑ˭ǆǕ é + à ˣ˹Ɯ ý˕˱˭˲Ɨ  Ǐǁä ˣ˹Ɯ ˙Ḩˤǉ ìˤƴȹ ƕ˹ƴ˹ˬ˞ǁä ƑǊƺĀ˗˟ Ǐǁä çìƑƳ ˤǁĀ

 Ǐƺ xɚ˶˶ǁä xǄĀ þǗä ýĀ̆ǁ ǈǁ ̇ ǁ˹ þǗ é + à ˁʼʕɀĀ ɍ̠Ƣä Ǉ̠Ǆ å + à xƜ˹ Ʉ˶ƴȹ þä Ʉ˹ƴƻƗ

 ˣḥǁĀ îˤ˞Ɨ ˙˹ǁ ä˖ǉ .ä˖ǉ ÞƑǊ˭ǆä ˕˷Ƴ Ǐƴ˹ˬ˞ǂǁ ìˤƴȹ ˢƙ é + å Ʉƴƻȹ þä éƑ˭˰ȹ æîìƑǆ ùĀ˗˟

˲ȸ ƕ˷˹ƴǄ ìĀ˕˰ȸ ƕƻǂ˭˱Ǆ ùĀ˗˟ Ǐƺ ˢǂƽƉ˭ǐ ˣƏƑḥǁä ˙ƻǆ çƑɀˤ˭˲Ǆ ɄƴƜ ɍ˖ǁä ƲƏä̠ ǁä ǈ˶˹˶˴Ɨ ˒ˬ

 ɍʕ˭˰˶ǁä ̇ƻǆ ʕǊƺ çƑ˷˯˹ ǁä ƲƮʕǄ ̠˹ƸƗĀ è̞Ɵ ʕǁ Ǎ˭ƟĀ .ÞƑḨ̟ǁä ɔƏƑƺ ǈƗƑ˷˹Ɯ ̠˹ ƴˬƗ Ǐƺ æ̞ƾƴǄ

 ìˤƜĀ ƑǊǁ ˙˹ǁ çƑ˷˹Ɯ åƑ˲˭ǀä ˙˹ǁ ɍä ƕ˹˷˹Ɯ çƑǄˤǂƴǄ åƑ˲˭ǀä ˙˹ǁ ǈǆǓ îˤ˞Ɨ ˙˹ǁ Ƒ˵ȹä ˤǊƺ

ä ƛǄƑǆ˗ˬǂǁ ˗˹ˬƴ˭ǁä ˗˹˹ƸƗ ˣḥǁĀ Ǐ˷˹˯ǁä ƛǄƑǆ˗ˬǁä ˙ƻǆ ˤǊƺ .ɔƓƑƨƑǄ ä˖ǉĀ ƛǄƑǆ˗ˬǁä ˒˹Ɨ˗Ɨ Ā  Ǐ˶˲ȹ

meta programing  þƑ˲ǆǗäĀ çƑǆäʕ ˹˰ǁä ɄˮǄ ˓˲˹ǁ ƑǊǆǓ Ƒɀ˗˹˭ɚˬǂǁ Ȯ ƑǉƑ˞Ƴä ƕƻƬ Ǉ˖ǉ

 ˕Ɠǘƺ ǈ˹ƺ ˚˹ƴƗ Ǐ˭ǁä Ɉƨˤǁä Ǐƺ æìĀ˕˰Ǆ Ǐǉ ɄƓ ƑǊǁ ˒ƨƑ˷˶ǁä ýƑƴ˞ǁä öʕ ǆ ˣƳ ˔˰ˬƗ þä Ʋ˹˞˭˲Ɨ

˹ˬƴƗ ˗˹Ƹ˭ƺ .ÞƑƾˬǂǁ ˗ƺˤ˭Ǆ ýƑƴ˝ ɍä ƲǄ ˢǂƽƉ˭ǁä Ǐƺ ƑǊƗƑ˷˹Ɯ ɄƸ˭˲Ɨ þäǁä ɍʕ˭˰˶ǁä ̇ƻǆ çä̠ Ǐ˷˹˯

 ˓ƽˑǄ ˗˹ƸƗ ɄƓ ˢƏäì ˗˹ƸƗ ˙˹ǁ ǈǆǓ îˤ˞Ɨ ˙˹ǁ Ƒ˵ȹä ˤǉĀ .˙˷˯ǁä ˙ƻ˷ǁ ˢǂƽƉƗ ɄƓ îˤ˞Ɨ ˙˹ǁ

 û̠˭˳˶ǁä ̞˯ǁƑƺ Ɉƾƺ ýƑǄǔǁ ǈ˯ ǐ˭ îʕ˞˭ǁä þä ó˗˭ƻȹ îʕ˞˭ǁä þä Ǎ˷ƴ˶ȸ .ɍ̠Ƣä æ̠Ǆ ìʕƴȹ þä Ʋ˹˞ ˭˲ȹ

Ƒɀ˗˹˭ɚˬǁä ˣḥǁĀ ì˗ƾǁ îˤ˞˭ɀĀ ìˤƴȹ ˣǁ þƑ˲ǆǗä ˣḥǁĀ þƑ˲ǆǕ îˤ˞Ɨ æì˗ƾǂǁ  ƕ˯˭˷Ǆ ý˕Ƴ ˣǄ Ǐǉ

  .ǈǁ ƕ˯˭˷Ǆ ̠˹Ʒ ƞˬ˴ ƗĀ ɍ̠Ƣä Ǉ̠Ǆ ìʕƴƗ ùĀ̠ɣ ǁä ç̠ Ƹ˹Ɨ ʕǁ sƙ ǈǁ ǈ˯˭˷Ǆ ƞˬ˴ ƗĀ sǂƽƉ˭Ɨ ̆˹ǆʕǂ˹˷ǂǁ 

  

 ˡɀ˗˭˲ǁä ˜˶Ɵ ƕ˶ƮƑǉ ɍǗʕ Ḩ Ƒ˹˳ɀ˗˹ƪä ƕɀˤ˴ƴǁä Ƒɀ˗˹˭ɚȸ ˤǉĀ ˗Ƣä üƑˮǄĀ 



 

 þä Ʋ˹˞˭˲Ɨ Ǘ æìƑƳ Ǐ˭ǁäɄǀƉƗ  Ǐƺ þʕḥƗ ƑǄ̞˷Ƴ û̠˭˹˲ǁä Āä þʕ˶˹ǂǁä ̃ Ɵ˶ ǏǉĀ ƕ˹˵ Ɵ˶ æìƑǄ

 ƕƴˬ˳Ǆ ƕƾ˞˷Ǆˣ˹˯˲ǀǓƑȸ  åƑ˹Ʒ Ǐƺ ˣḥǁĀˣ˹˯˲ǀǓä   .ˡɀ˗˭˲ǁä ˜˶Ɵ ˢ˵ǊƗ þä Ʋ˹˞˭˲Ɨ 

 ƕƨäîì ˓˶Ɨ ˣḥǁĀ Ǐƺ2012  ƕƴ˹ˬ˞ǁä ƕǂ˯Ǆ Ǐƺ ç˗˳ǆĀ 



 

˜ Ɵ˶ s˵ ǊƗ þä ɍǗʕḨ Ƒ˹˳ɀ̠ƪä Ƒɀ̠˹ɚ˭ȸ ̃ ƴȸ ˓ ɚ˷˶Ɨ ƕƳʕ˷ Ǆ˭ ú̠ ȸ˞ æ̠ˮ˹Ḩ åîƑ˯Ɨ üǘƢ xǄ äĀ̞ƜĀ 

 ìˤƜĀ Ǐƺ ˡɀ˗˭˲ǁäˣ˹˯˲ǀà ˗˹˹ƸƗ ƑǊƓ ˢƗ ǘƴƺĀ  . ˗˹ˬƴƗ ƕƾ˹ƾ˰ǁä Ǐƺ ˣḥǁĀ ˗ǄǗä ä˖ǉ Ʉƴƻ˭ǁ Ǐ˷˹Ɯ

 æ̠ ƻ˝ ˓˲˹ǁ Ǉ˖ǉ îˤ˞Ɨ ˙˹ǁĀ˗Ƣä ˙˷Ɯ Ǐǁä ɍǗʕ Ḩ Ƒ˹˳ɀ˗ƪä ˗˹Ƹ˭Ɨ ˢǂƺ  ˕ƟäĀ ˣ˹Ɯ ˒˲˭ḥƗ ˢǁ ɄƓ

˕ǐ˕Ɯ çƑǄˤǂƴǄ ˓Ǆ˕˱˭ƨä ˣḥǁĀ .æ̠ ƺˤ˭Ǆ  ˢ˵ǊƗ Ǐḥǁ ƑǊǐ˕ǁÞǏƪ  ˤǉ îƑˬƜǗä åˤǂƨäĀ .ǈ˹ǂƳ æ̠ ˬ˯Ǆ

 ˙˹ǁ Þä˖Ƹǁä ˗ƬƑ˷Ƴ ɄḨ ƕǁäïä þä Ǐ˷ƴ˶ȸ îˤ˞Ɨ Ɍ̠ƢǓä  ƑǊƗ˕ǆƑ˲ǄĀ ɄƓ ˡɀ˗˭˲ǁä ˜˶Ɵ ä˕Ƴ Ƒ˶˹ƺǍ˭Ɵ 

.ˡɀ˗˭˲ǁä ˜˶Ɵ ˢ˵ǉ ˣǄ ˣɚ˶˭ǁä ˢ˭ǐ 

 ý˕ƽ ƕƾ˹ƾ˰ǁäĀ˕Ɵà  ǏǂƳ æî˕ƾ˶ǁä ƑǊǁ ˓ǆƑḨ ɍǗʕ ḥǁä Ƒɀ˗˹˭ɚȸ þä .˗ǄǗä ä˖Ǌǁ ˗˹˲ƻƗ îˤ˞˭ǁä ÞƑ˶ǂƳ

 ˖˷Ǆ æî˕ƾ˶ǁä Ǉ˖ǉ ç˕ƾƺ ƑǊ˷ḥǁĀ ˡɀ˗˭˲ǁä ˢ˵ǉ13  ƕ˷ƨ þʕ ǂ˹Ǆ  



 

 ìˤƴƗ þä ç˗˞Ʈä ǏƗ ƑǊƓ Ʉ˶ƴǁä ˁʼˤƗĀ çƑƻ˴ǁä ƑǊƓ þƑḨ ɄƴƻǁƑȸ ƑǊǆä ê̠ ˭ƽä ˤǉ ǈǆä Ǐ˷ƴ˶ȸ

 îʕ Ɨ˞ ̇ ǁ˹ ä̟Ǌƺ .ɍ̠Ƣä Ǉ̠Ǆ æî̞ƾ˶ǁä Ǉ̟ǉ ý̞˱ ˭˲ƗĀǍǂƳ úǘ˝Ǘä ˢǊƗäîä̠ ƽƌȸ Ǎ˭Ɵ.  

 ì˕ƴƗ Ǐ˶˲ȹ ƑǄ çƑ˷˹˯ǁä Ǐƺ ˕Ɯˤǐ:üƑɚƪǗä  

Polymorphism 

 ƕ˞ˬƗ˗Ǆ ƕƻǂ˭˱Ǆ æì˕ƴ˭Ǆ ƕɀ˗ǊˠǄ ï˗˝ ìˤƜĀ æ̠ ǉƑ˟ ǏǉéƑ˭ǆƌȸ  ƕƻǂ˭˱˶ǁä ìä̠ ƺä ˣ˹Ɠ ˣ˹˯ǁä ˙ƻǆ

 .çƑƻ˴ǁä ì˕ƴƗ æ̠ ǉƑ˟ ˣǄ æîƑǊˠǁä Ǉ˖ǉ ƛ˭˷ƗĀ ƕƻǂ˭˱˶ǁä ˗ƏƑ˳ƴǁä ìä̠ ƺä ˣ˹Ɠ Āä æ˕Ɵäʕ ǁä ƕƳˤ˶˯˶ǂǁ

 æìƑ˵Ǆ ýƑ˲Ɯä ƛ˭˷ǐ çƑ˷˹˯ǁä ˙ƻ˷Ɠ ɍ˖ǁä þƑ˲ǆǗä Ǐƺ ƕƳƑ˷˶ǁä ˤǉ ä˖ǉ ê̠ ˳˹ǁ ǈƨî˕ǆ éíˤ˶ǆ Ʉ˵ƺà

çƑ˷˹˯˹˭ǆǗä ùǘ˭ƢƑȸ ƕƻǂ˭˱Ǆ 



 ƕƻƬ ˕Ɯˤǐgenetic recombination  ý˕ǁä ç˗Ḩ ƑȹǘƢ ˜ƴȸ ˣɀˤḥƗ Ǐƺ ˕ɀ˗ƺ éíˤ˶ǆ ˤǉĀ

 ÞƑ˵˹ˬǁälymphocytes  ˣ˹ƳˤǆT &B  сТ а϶Ў ИмжϦ ϭϦжт алϠϠЂϠмimmunoglobulins 

 рϒIgs  ϼтϠЛϦ ̭ϜϾϮϒ ϞтϦϼϦ ϼттПϦ ХтϼА дК ϣтжтвъϜ ЌϝвϲъϜ ϞтϦϼϦ ϼттПϦ ϣтϼϜϼвϦЂϜ мкм

 пЮϜ дтϮЮϜRNA  йϦϠϝϪ ̭ϜϾϮϒ йϠТ (ϼтПϦт рϺЮϜ мк йжв ϭϦжвЮϜ йтϜ дϜ ϼъϜ дЪЮм ϼтПϦт ъ дтϮЮϜ)

) ϢϼтПϦв ̭ϜϾϮϒм2  м ϤϠϝϪ44 м ϼтПϦв27 м ИмжϦв6  ИмжϦ сАЛт дϜ ϢϼϸЧЮϜ йЮ ϜϺкм (дтЧϲϦЯв

 пЮϜ ϝлКмжϦ ЬЊт дЪвв ϣУЯϦ϶в ϢϸϝЎв аϝЂϮϜ ϭϦжт йтϜ дϜ ϼϜ ϬϝϦжϜ сТ ϜϸϮ ϼтϪЪ3  * 

 РЯϦ϶в ϼтϠЛϦ сϠ ϝты϶ сТ РЯϦ϶в дтϮϦжϝЪ 

Matsuda, F; Ishii, K; Bourvagnet, P; Kuma, K; Hayashida, H; Miyata, 

T; Honjo, T (1998). "The complete nucleotide sequence of the human 

immunoglobulin heavy chain variable region locus". The Journal of 

experimental medicine 188 (11): 2151ı62. 



 

 ˕Ɯˤǐ Ƒ˵ȹäĀÞǏƪ  óƑ˶ƟǓä xǄ ̠˹ƸƬ ì̞Ƴ xǄ þʕḥ˭ǐ ʕǉĀ ̠˹Ƹ˭˶ǁä ̞˹˭ˬˬ˹ǁä Þ̆Ɯ Ǐ˶ ȹ˲ ̠Ƣä

 üƑˮ˶ǁä ä̟ǉ ɍ̠ǆĀ çƑ˷˯˹ ǁä ̇ƻǆ xǄ çä̠˹Ƹ˭˶ǁä xǄ æ̠ˮ˹Ḩ öäʕǆà éä̠Ƣâ ǍǂƳ îìƑƽ Þ̆˯ǁä ä̟ǉĀ ƕ˹˷ Ǆ˹Ǔä

ɍ˕Ɠ Ǐ˭ǆä éƑ˭ǆäĀ çƑ˷˹˯˹˭ǆǗä Ǐƺ ƞƮäĀ .˗˹Ƹ˭ǐ ˢǁ ɍ˖ǁä ˣ˹˯ǁä ˙ƻ˷Ɠ 

 þƑ˲ǆǗä ̇ƻǆ ʕǊƺ ̠˹Ƹ˭ǐ sǁĀ ƕ˹˷˹˯ǁä çƑǄʕǂƴ˶ǁäĀ Ǐ˷˹˯ǁä ɍʕ˭˰˶ǁä ̇ ƻ˷Ɠ þƑ˲ǆǗä ̇ƻǆ þä Ǐ˷ƴ˶ȸ

 ˙ƻǆĀ xǄ ɍ̠Ƣä çƑɀʕ˭ Ǆ˲ ìʕƜĀ ˒ˬ˲ȸ ä̟ǉĀ ƕƻǂ˭˱Ǆ ùĀ̠˟  Ǐƺ ƕƻǂ˭˱Ǆ çƑ˷˹ƗĀ̠Ɠ ƛ˭˷Ɨ ǈƗƑ˷˹Ɯ

 þä îˤ˞˭ǁä ÞƑ˶ǂƳ äʕ Ƴ˕ǐ äˤǆƑḨ Ǐ˭ǁä çƑ˷˹˯ǁä98%  ˓ˬƙ ˣḥǁĀ çǘ˶ǊǄ Ǐǉ þƑ˲ǆǗä çƑ˷˹Ɯ ˣǄ



ì ƑǊǁ ƑǊǆä éƑ˭ǆä xǄ ̠˹Ƹ˭ǁ ɍ̠Ƣä çƑ˷˹Ɯ Ǐƺ sɚ˰ǐ˭ xḥǁĀ çƑ˷˹ƗĀ̠Ɠ ƛ˭˷ǐ Ǘ ǘˮǄ ƑǊ˵ ƴˬƺ sǊǄ îĀ

 îˤ˞Ɨ ˙˹ǁĀ öʕ ˷˭ǁƑȸ ǈ˹˶˲ǆ ƑǄ ä˖ǉĀ ƑǊ˯˭˷Ɨ Ǐ˭ǁä çƑ˷˹ƗĀ˗ˬǁä ˜ƴȸǈǆǓ  ƕƻǂ˭˱Ǆ çƑƻƬ éƑ˭ǆä

.ý˕ƴǁä ˣǄ çƑ˷˹Ɯ åƑ˲˭ǀä ˙˹ǁĀ ˣ˹˯ǂǁ 

 ʕǉ Ƒ˶˹ƺ sɚ˰ Ɨ˭ ɄƴƻǁƑȸ çƑ˷˯˹ ǂǁ ̝ǁƑƙ ɍʕ˭˲Ǆ ̠Ǌ˟Ā ɄƓ˗ˮǀà  ǗĀ ˡǁí ˣǄ ä˕˹ƾƴƗ ˗ǄǗä ˕ɀïä þä ˕ɀîä

 þǗä  çǘ˶ǊǄ çƑ˷˹Ɯ ǈǆä îˤ˞˭ǁä ÞƑ˶ǂƳ äˤƳ˕ǐ äˤǆƑḨ ƑǄ Ƒ˵ȹä ˤǉĀ 

 öʕ ˷Ɨ ǈ˷ḥǁĀ îˤ˞Ɨ ˙˹ǁ ä˖ǉĀ î˗ǀäĀ ʕǉ öʕ˷ ǁ˭ä þä ̞ǐ̞ƪ îƑ˴ Ƣ˭Ƒȸ îʕ˞˭ǁäĀ öʕ˷ ǁ˭ä xƓ˹ ú̠ƻǁä þǗ

 ɍʕ˭˰Ǆ ìʕƜĀçä̠ ˹ˬƴƗ  ɄƴƻǁƑȸ ìˤƜˤ˶ǁä ˕Ɵäˤǁä ˣ˹˯ǂǁ ƕƻǂ˭˱Ǆ ƕȹä˕ˬǁä ˣǄ ˙˷˯ǁä ˙ƻǆ Ǐƺǁ Ǎ˭Ɵ ˤ

 ˗˹Ƹ˭ǐ ˣǁ ˕ƟäĀ ˙˷Ɯ ˤǉ ˣḥǁĀ ýƑ˯ƟǗä Āä þäʕ ǁǗä ɄˮǄ ƕƻǂ˭˱˶ǁä çƑƻ˴ǁä ˣǄ ǈǂƽ ˓˯˭ǆä ˣḥǁĀ

 çƑ˷˹Ɯ ɍä æ˕ǐ˕Ɯ ƕ˹ƙäîĀ çƑƻƬ åƑ˲˭ǀä óĀ˗ƻ˶ǁä ˤǉ îˤ˞˭ǁä ƕ˹˷˹Ɯ çƑǄˤǂƴǄĀ æ˕ǐ˕Ɯ ý˕ƴǁä ˣǄ

 ɔƓƑƨ ìˤƜĀ ƑǊǁ ˙˹ǁ˗ƢǗ ˙˷Ɯ ˣǄ üˤ˰˭ɀĀ 

îˤ˞Ɨ Ǐǉ öäˤǆǗä Ǉ˖ǉ þä äˤƳ˕ǐ þä äʕ ˷˶˭ǐ äˤǆƑḨ ÞƑ˶ǂƴǁä  þǗ äˤƴ˹˞˭˲ȹ ˢǁ ˣḥǁĀ æ˕ǐ˕Ɯ ðƑ˷ƜäĀ

 ɍ̟ǁä þƑ˲ǆǗä ǘˮ˶ƺ ̞ǐ̞Ɯ ̇ Ɯ˷ Ǐ˷ƴȹ Ǘ Ǉ̠ˬ˹ƴƗ ùǘ˭Ƣä Āä x˹Ɯ ɂǂƗĀ .̠˹Ƹ˭ǐ sǁ Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁä

 ̠Ƣä ̇ Ɯ˷ ɄƓ þƑ˲ǆä ̇ ǁ˹ ǈǆä ǈ˹ǂƳ üʕƾǆ Ǘ ̠ɚƨ ̃ ɀ̠Ǆ ƞˬ˴ ɀĀ x˹ǁʕ˲ ǆǗä þʕǄ̠ǉ ǈ˹ƺ ɂǂ˭ǐ

˗˹ˬƴƗ ƑǊ˹ƺ ˗˹Ƹ˭ǐ Ǐ˭ǁä Ƒɀ˗˹˭ɚˬǁä ä˖ɚǊƺ .þƑ˲ǆä üä̆ ǐ Ǘ ˤǊƺ  ˗Ƣä ˙˷Ɯ ˗ˬ˭ƴƗ Ǘ ˣ˹Ɯ ɂǂ˭ǐ Āä ˣ˹Ɯ

 .ƑǊ˭ǐ˖ƸƗ ˣǄ ç˗˹Ʒ ˣḥǁĀ Ƒǉ̠ ˹Ʒ Āä ɍǗʕ Ḩ Ƒ˹˳ɀ˗˹˳ȹǗä Þäʕ ƨ Ƒɀ˗˹˭ɚˬǁä ˙˷Ɯ ˙ƻǆ ǏǊƺ 

 ɊƟǘǆĀ öʕ ˷˭ǁä ǍǂƳ ƕǂˮǄä ɄƓ úǘ˝Ǘä ǍǂƳ îˤ˞˭ǁä ǍǂƳ ƕǂˮǄä ˓˲˹ǁ Ǐǉ ý˕ƾƗ Ǐ˭ǁä ƕǂˮǄǗä Ʉḥƺ

 .Ƒ˹˶ǂƳ ɔǂ˱ǁä ˕Ḩˑǐ Ƒ˶Ǆ ðƑ˷ƜǗä çƑˬƙ ƑǊ˹ƺ 



 

 Ƒɀ˗˹˭ɚˬǁä îˤ˞Ɨ ÞƑƳìä ǍǂƳ ì˗ǁäƕ˹˝ˤ˲ǁä  

 ˤǉĀ ǈǂɀˤ˝ Ǉ̠ ˭ƻǁ ǈǆˤƨî˕ǐ Ƒɀ˗˹˭ɚˬǁä ˣǄ öʕ ǆpseudomonas aeruginosa   ˙ǆˤǄĀìˤƨ

 ƕḨ˗˰ǁä ǏǂƳ Ƒǉ˕ƳƑ˲ȹ ˗˹ƸƬ îˤƗˤ˶ȸ ǈḨ˗˰Ɨ ǏǉĀ ɇˤ˲ǁä ƕˬƟƑƬ ǏǉĀ ǈȹä ǏƓ Āä äïˤ˷Ɯ˗ǐä 

 

 îä˕ƾ˶ȸ ǈḨ˗˰Ɨ100000  ƕƾ˹ƽ˕ǁä ǏƺRPM  ƕƳ̠ ˲ȸ ǈˬˬ˲ȸ û˗˰˭ƗĀ15  æ̠ Ǆ ƕ˹ǆƑˮǁä Ǐƺ ƑǊǁˤ˝ ˣǄ 

 äʕ˯˭˷ɀĀ ýƑȹǗä xǄ ýʕǐ Ǐƺ ǇĀ̞ǂƾȹ þä äʕƴ˹˞ ˭˲ȹ Ǐḥǁ ˒ ǉ˹î ɔ˹ƽ̞˭Ɠ ɇʕ ǁ˲ä ä̟ǉ þʕƨî̞ǐ x˹ ǆ˹ƑȸƑ˹ǁä

þǗä Ǎ˭Ɵ ÞǏƪ ɍä äʕ ˯˭˷ǐ ˢǁ ˣḥǁĀ ä˕Ɯ ƕƴɀ˗ƨ ˗Ƹ˴ǁä Ǐƺ ƕ˹ǉƑ˷˭Ǆ çƑˬḨ˗Ǆ ǏƜˤǁˤ˷ḥƗˤǆƑ˷ǁƑȸ 

Ǉ˕˹ƾƴ˭ǁ .  



 Ǐ˰˞˲ǁä ˗Ɨˤ˭ǁä ǍǂƳ ˒ǂƸ˭ǁä ˤǉĀ ˗Ƣä ÞǏ˳ȸ ýˤƾƗ Ƒɀ˗˹˭ɚˬǁä Ǉ˖ǉ Ƒ˵ȹä ɂ˳˭ǀäSurfactants 

 Ʋɀ̠˲ǁä ɔɀ̠˞ǁä ǈˬ˳ ȹ ƑǄ Ʋ˷˴ Ɨ ä̟ǊƓ ýʕƾƗ ƑǄ̞˷Ƴ Ƒɀ̠˹ ɚ˭ˬǁƑƺ .çƑƻɣ˷ ǁ˶äĀ þʕƓƑ˴ǁä Ʉƴƻȹ ƑǄ ɄˮǄ

 ˢǂ˹ƺ ïä̠ ƺä ˤǉĀ ˙ɚƴǁƑȸ ýˤƾƗ þä Ʋ˹˞˭˲Ɨ ˗˹ˮḨ ýƑƴ˝ î˕˴Ǆ Ƒɀ˗˹˭ɚˬǁä ˕˯Ɨ ƑǄ˕˷Ƴ ˣḥǁĀ ƕḨ˗˰ǂǁ

Ɯˤǁˤ˹ƓǏ biofilm  Þä˖Ƹǁä î˕˴Ǆ ˕˷Ƴ ƑǊǆƑɚǄ Ǐƺ ˓ˬˮƗ ƑǊǂƴ˯ȹ 

 ˔ƟƑȸ ýƑƾƺ ä˖ǉ ƛ˭˷˭ǁ ƕƽƑ˝ äʕ ƜƑ˭˰ȹ ˣ˹˷ƙǗä Ʋˬ˞ǁƑȿĀXavier, et   ˙˞˲Ʒä Ǐƺ2013 ƕƳäî˘Ɠ 

 ƕƾˬ˞ǁä Ʉɚƪ Ǐ˶ǆ ɄƴƻǁƑȿĀ ǏƏä˖Ʒ ɈƨĀ Ǐƺ Ƒɀ˗˹˭ɚˬǁä Ǉ˖ǉ 

 



 

 ƕ˷˹Ƴ äĀ˖Ƣä ǈ˷ǄĀ îƑˬ˭Ƣä ƕȿˤˬǆä Ǐƺ ƑǊƴƮĀĀ üĀǗä Ʉ˹˯ǁä ˗ˬ˭ƴƗ ǏǉĀ Ƒɀ˗˹˭ɚˬǁä Ǉ˖ǉ ˖Ƣä ä˖ǉ ˕ƴȿĀ

 üƑ˹Ɯä æ˕Ƴ ˕ƴȿĀ .üƑ˹Ɯä æ˕Ƴ æ˕˶ǁ ä˖ɚǉĀ ǏǆƑˮǁä Ʉ˹˯ǁä ǈǆˤ˶˲ȹ ˤǉĀ ǏǆƑƙ ƕȹ˖ƸƗ ɔˬ˝ Ǐƺ Ƒǉʕ ƴƮĀĀ

 ˙ǆƑ˯˭Ǆ ǈˬƪ ƲɀïˤƗ ƞˬƬà ˣḥǁĀ ˤ˶˷ǁä åˤǂƨä ˣǄ ç˗˹Ʒ Ƒɀ˗˹˭ɚˬǁä þä äĀ˕ƜĀ 



 



 

ȹ äá˕Ɠ ˢƙ ˙˹ǁĀ ɇäˤƨä æ˕Ƴ ƑǊƓ ƑǊ˵ƴȸ þä äĀ˕Ɯˤƺ ˕ƟäĀ ɇˤƨ ƑǊƓ óĀ˗ƻǄ Ǐ˭ǁä Ƒɀ˗˹˭ɚˬǁä äʕ ˴˰ƻ

 ˕ƟäĀ 



 

 ƞƮäĀĀ ɍʕƽ Ʉ˹ǁì ä̟ǉ þä çƑ˰˹ ǁ˴ä çà̞Ɠ ä̟ǉ ̞˷ƳĀ ö̠ƨà ƕƾɀ̠˞ȸ ýƑƴ˞ǁä î̞˴ ǁ˶ ǈ˯˭˭ƺ ö̠ƨà ǏǉĀ

 .ý˕ƽǗä ˣǄ ˗˹ˮɚȸ ö̠ ƨàĀ ƞǂƬà è˕ƟǗä Ƒɀ˗˹˭ɚˬǁƑƺ îˤ˞˭ǁä ǍǂƳ 

 öʕ ˷Ɠ èˤǂ˭ǁä ˢ˭ǐ ˢǁ ǈǆä çƑˬƙǓ æ̠ ˹ˮḨ èƑ˰ȸä Ǐǁä éƑ˭˰ȹ ǈǆä ˢƷî ä˖Ǌƺ îˤ˞˭ǁä ˁɀ˗ƴƗ ˤǉ ƑǄ ˣḥǁĀ

 ˣ˹˷ƙä ˣǄ Ɉǂ˱Ǆ öʕ ǆ ˙˹ǁ ǈǆä ƕ˹˷˹Ɯ èƑ˰ȸä éƑ˭˰ȹ Ƒ˵ȹäĀ ˗Ƣä 

ɇäʕƨä èǘƙ ƛ˭ǆà ɇʕƨ ƛ˭˷ǐ þä xǄ ü̞Ɠ Ǐ˷˹ ǁ˯ä Ɍʕ˭˰˶ǁä ̇ ƻ˷Ɠ ǈǆä ˓ Ʈ˰Ā ƕƨäî̞ǁä 

ǆˤǄĀìˤƨ üä̆ Ɨ Ǘ ǏǊƺ öʕ ˷Ɨ üä̆ ǐ Ǘ ˤǉ ˣḥǁĀ Ǘ Ǐǉ ɄƓ ˙ǆˤǄĀìˤƨ ˙˷˯ǁä ˙ƻǆ Ɉƾƺ ˓˲˹ǁĀ ˙

 çƑ˷˯˹ ǁä ̇ ƻ˷ƺ Ǐ˷˹˯ǁä ɍʕ˭˰˶ǁä ̇ƻǆ üä̆Ɨ Ǘ ǏǉĀ .äïʕ˷˹Ɯ̠ǐä ̇ ǆʕǄĀìʕƨ ̇ ˷˯ǁä ˓ Ɨ˰ ̇ƻǆ üä̆Ɨ

 ɇˤƨ ƛ˭˷Ɨ Ǐ˭ǁä ˓˰ˬƬàɇˤƨ ˣǄ ˗ˮǀà ƛ˭˷Ɨ. ˬǁƑƺɚ ˕Ɯˤƺ .ý˕ƴǁä ˣǄ æ˕ǐ˕Ɯ çƑ˷˹Ɯ ˒˲˭ḥƗ ˢǁ Ƒɀ˗˹˭



ƙǘƙ Āä ˕ƟäĀ ɇˤƨ ƛ˭˷Ɨ þä Ʋ˹˞˭˲Ɨ ƑǊ˲ƻǆ çƑ˷˹˯ǁä þä îˤ˞Ɨ ˢǁ ǏǊƺ ƕƻǂ˭˱Ǆ ƕ˹˫˹Ɠ ùĀ˗˟ Ǐƺ ƕ

Ǐ˷˹˯ǁä Ɍʕ˭˰˶ǁä Ǐƻǆ ý̞˱ ˭˲Ɨ ɄƓ ý̞ƴǁä xǄ çƑ˷˹Ɯ ƕƻǂ˭˱Ǆ çä̠ ˹ˬƴƗ Ǐƺ .  

.îʕ Ɨ˞ ̇ ǁ˹Ā öʕ˷Ɨ Ʉɣ ƺ˹ çƑ˷ƏƑḥǁä xǄ sǉ̠˹ƷĀ Ɉ˞ƾǁäĀ åǘḥǁä Ǐƺ öʕ˷ ǁ˭ä xƳ ÞǏƪ ú̠ƻȹ Ǘ ä̟Ǌƺ 

˹ǂƽ üƑ˹Ɯä Ǐƺ ƕƳ̠ ˲ȸ ˢƗ îˤ˞˭ǁä þä ÞƑƳìä ǏǉĀ ˔˰ˬǁä ä˖ǉ Ǐƺ ƕ˶Ǌ˶ǁä ƕ˞ƾ˷ǁä ˣḥǁĀ ˗˳Ƴ Ƒˬɀ˗ƾƗ ƕǂ

 öʕ ˷ǁ ƕˬƨƑ˷˶ǁä ùĀ˗ˠǁä ˤǉ (îˤ˞Ɨ ˙˹ǁĀ) öʕ ǆ ˘˹˶ƗĀ öʕ ˷˭ǁä Ǐƺ ˒ˬ˲ǁƑƺ ƞ˹˰Ƭ ˗˹Ʒ ˤǉ üƑ˹Ɯä

 ƕ˹ǂƬǗä öäˤǆǗä ƕ˹ƾȸ ƲǄ öʕ ˷ǁä ä˖ǉ ƲƮˤƓ ˣḥǁĀ ƕḨ˗˰ǁä Ǐƺ ö̠ ƨǗä ɇäˤƨǗä Ǐƙǘƙ ˤǉĀ ˣ˹ƴǄ

 ǈǆä sƷî ̞ǐ̞Ɯ ǈǆä ó˗˭ƻ˶ǁä öʕ˷ǁä þä ɂ˳ ǀ˭ä ɍ̠Ƣä æ̠Ǆ ƕ˹ƴ˹ˬ  ̋ùĀ̠˟  Ǐƺ ɇʕ ǁ˲ä ƕȹìƑƟä ö̠ ƨä

Ɯˤǁˤ˹ˬǁä ˢǂƻǁä éƑ˭ǆä Ǐƺ ɂʷƮä ǈ˷ḥǁĀǏ  ɇäˤƨä èǘƙ éƑ˭ǆǕ ƕǄ˕˱˭˲˶ǁä ìäˤ˶ǁäĀ ƕƽƑ˞ǁä þä ˒ˬ˲ȸ

Ɯˤǁˤ˹ˬǁä ˢǂ˹ƻǁä ä˖ǉ ïä̠ ƺä ˣƳ Ƒɀ˗˹˭ɚˬǁä ˓ƻƴƮä ƕƙǘˮǁä ƕḨ˗Ɵ ƕƽƑ˝ĀǏ  ˕ǐ˕Ɯ ÞǏƪ ˣɚȹ ˢǁ ä˖ǉ ɍä

 .˗Ƣä ÞǏƪ Ǐƺ ɂʷƮ ˤǉĀ ˣ˶ˮƓ ǏƗä ɄƓ Ɉƾƺ ˕˹Ɯƻǁä åƑ˲Ɵ ǍǂƳ ƑǊ˭Ƴ̠ ƨ æìĀï æîƑ˹ƨ ǈˬ˳ȹ) ɄǄä̠

 ˤǉ öʕ ˷ǁä ä˖ǉ þä ƞ˵ƗƑƺ (ǏǊ˭˷ƗĀ èìƑƟ Ʋ˷˴˭ƺ ƕǁˤǊ˲ȸ ˁʼˤ˭Ɨ Ǘ ˣḥǁĀ ö̠ ƨà ɔǂ˞˷Ɨ ˓˰ˬƬƉƺ

 Þä˖Ƹǁä þƑɚǄ Ǐƺ ǈ˲ƻǆ ˁʼˤǐ þä Ʋ˹˞˭˲ȹ Ǘ ǈǆǓ îƑ˳˭ǆä Ʉƽä ˤǉ ɂʷƮà ǈǆǓ ˣḥǁĀ öʕ ˷Ɨ ǘƬà

ǈǆǓ îƑ˳˭ǆä ˗ˮǀǓä ˤǉ ƞˬƬà Þä˖Ƹǁä ˗ƺäˤƗ ƲǄ Ʉ˶ƴ˶ǁä Ǐƺ üƑ˹ƜǓä Ǐƺ ˣḥǁĀ ˗˳˭˷ǐ Ǘ ƕƴ˹ˬ˞ǁä Ǐƻƺ 

 .ìƑ˲ƺ Þä˖ƸǁƑȸ ÞǏǂǄ ǈǂḨ ɈƨˤǁƑƺ ì˕˰Ǆ þƑɚǄ Ǐƺ ǈ˲ƻǆ ˁʼˤǐ þä éƑ˭˰ȹ ǗĀ ö̠ ƨǓä ˤǉ 

 öʕ˷ǁä ƕ˹ǆƑƙ æ̠Ǆ ìʕ˲ ȹ ìƑƴƺ ǈ˲ƻǆ ƕȹƑ˶Ɵ Ǐƺ Ɍʕƽà ǈ˷ḥǁĀ Ɖ˞ȸä ǈǆä sƷî ɇʕ ǁ˲ä ̞˹ƟĀ öʕ˷ǁä ä̟ǊǁĀ

ɇˤ˲ǁä ɍìƑƟä ƕ˹ƴ˹ˬ˞ǁä ùĀ˗ˠǁä Ǐƺ ˣǄ Ʉƽä üƑ˹Ɯä Ǐƺ ìˤ˲ȹ ɄƓ .10  ƑǊƜƑ˭Ɵä Ǐ˭ǁä üƑ˹Ɯä

˖ǉ  .üä̆ ƴǆǘǁƕƳˤ˷˭Ǆ Ƒɀ˗˹˭ɚˬǁä Ǉ˖ǉ þä ˕ǀà ä ɄƬǓä ˣǄ  Ā ƛ˭˷Ɨ öäˤǆä ƑǊȿĀ ˕ƟäĀ ɇˤƨ ƛ˭˷Ɨ öäˤǆä ƑǊȿ

 ˢǉ˕Ɵà ƕƴ˹ˬ˞ǁä ùĀ˗˟ ˒˲ƟĀ üƑɚƪǗäĀ þäʕ ǁǗä ˔˹Ɵ ˣǄ åǘḥǁä Ǐƺ öʕ ˷˭ǁä ɄˮǄ ɇäˤƨǗä æ˕ǐ˕Ƴ



 ɍ˖ǁä ˤǉ üĀǗä ƕƾȸƑ˲ǁä ƕǂƟ˗˶ǂǁ ùĀ˗ˠǁä çìƑƳ ˤǁĀ ˗ƢǗä ìˤ˲ȹ ƕƴ˹ˬ˞ǁä ùĀ˗˟ ˗˹ƸƗ ˕˷ƳĀ ìˤ˲ȹ

æ̠ Ǆ ìˤ˲ȹ ˹ǆƑƙƕ  ˙˷˯ǁä Ǐƺ ƕȹä˕ˬǁä ˣǄ ìˤƜˤǄ öʕ ˷Ɨ ɄƓ úǘ˝Ǘä ǍǂƳ îˤ˞Ɨ ˙˹ǁ ǈǆä ˕ǀà ä˖ǉĀ

˕Ɵäʕ ǁä ƕƻǂ˭˱˶ǁä ùĀ˗ˠǁä ƲǄ ˢǂƽƉ˭ǐ ǈǂƴ˯ȹ ˙˷Ɯ Ʉḥǁ ƕȹä˕ˬǁä ˣǄ ƲƏäî ˢ˹˶˴ƗĀ þä ˕ǀà ä˖ǉ ɄƓ .

 Ɍʕƽà ƑǊǂƴ˯ȹ ä̟ǉĀ Ʉ˵ƺà Ǐ˷˹ ǁ˯ä Ƒǉäʕ˰˭ Ǆ Ʉƴ˯ȹ ä̟ǉ þǗ ƕƳʕ˷ Ǆ˭ ̞ƜʕƗ ƑǄ̞˷Ƴ Ƒɀ̠˹ɚ˭ˬǂǁ ƕǁƑƟ Ʉ˵ƺà

ˣǄ Ʉ˵ƺàĀ  öʕ˷ ǁ˭ä Ƒ˷˹Əäî ɄƓ ɇʕ ǁ˲ä Ǐƙǘƙ ʕǉĀ è̞ƟǗä ɍ̠ǆ sǁ ƕƴ˹ˬ ǁ˞ä Ǐƺ ä̟ǊǁĀ .Ǐ˷˹˯ǁä üä̆ƴǆǗä

  .ƕȹä˕ˬǁä ˣǄ öʕ ˷Ɨ ɄƓ ý˕ƽà ǗĀ è˕Ɵà ˕Ɯˤǐ ǘƺ ɇˤ˲ǁä Ǐƙǘƙ ˣǄ ˗ˮǀà ìˤ˲ȹ ˤǉ ɇˤ˲ǁä ɍìƑƟǗäĀ 

 .˕ƏƑ˲ǁä ˤǉ öʕ ˷˭ǁä ƕƴ˹ˬ˞ǁä Ǐƺ ˣḥǁĀ ƑǊ˹ƺ ˢɚ˰˭Ǆ ƕ˹ǂ˶ƴǄ ùĀ˗˟ Ǐƺ è˕Ɵ ˗˳˭ǆä öʕ ǆ þä ɊƟǘ˷ƺ

Ǌƺ  .ǈƜĀǗä Ʋ˹˶˯ȸ îˤ˞Ɨ ˙˹ǁ ä˖ 

 ƑǊǂḨ þä ˢƷî îˤ˞Ɨ ƑǊǆä ǍƳ˕ɀĀ öʕ ˷˭ǁä ǍǂƳ ƕǁìä ý˕ƾ˭ƨ îˤ˞˭ǁä ǍǂƳ ƕǁìƉȸ ˒ǁƑ˞ǆ ƑǄ˕˷Ƴ ˓ǂƽ Ƒ˶ḥƺ

 Ǐƺ ǏǊƺ ɔƓƑƨ ìˤƜĀ ǈǁ ˣɚȹ ˢǁ ˕ƟäĀ ˣ˹Ɯ åƑ˲˭ǀä ƑǊƓ ˕Ɯˤǐ ǗĀ ˗Ƣä Ǎǁä ˙˷Ɯ ˗˹ƸƗ ƑǊ˹ƺ ˕Ɯˤǐ Ǘ

ˬǁä ˣǄ ƕ˶˶˴Ǆ ðƑ˷ƜǗä þäĀ ðƑ˷ƜǗä çƑˬƙ ǍǂƳ ƕǁìä ƕƾ˹ƾ˰ǁä ÞƑḨ˖ǁä Ǐƺ ƕȹƑƷ ƕƴƏäî ƕƾɀ˗˞ȸ ƕȹä˕

 çƑˬƙ ˗˲ƻȹ ɍ˖ǁä ˤǉ þǗ ǏḨ˖ǁä ˢ˶˴˶ǁäĀ ɔǂ˱ǁä ǍǂƳ ƕǁìä Ǐǉ ƑǊ˭ƾ˹ƾƟ Ǐƺ ɍà ˢǂƽƉ˭Ɨ ƑǊǂƴ˯˭ǁ

.˒ƨƑ˷˶ǁä ƑǊ˶˹˶˴ƗĀ Ƒǉîˤ˞Ɨ ˙˹ǁĀ ðƑ˷ƜǗä 

 

******* 

 



 ǍǂƳ Ʉ˹ǁì ˓˲˹ǁ ƑǊǆä ƞ˵ƗäĀ Ƒɀ˗˹˭ɚˬǁä îˤ˞Ɨ ǍǂƳ ƕǂˮǄƉḨ ƑǉˤƳ˕ǐ Ǐ˭ǁä ƕǂˮǄǗäĀ Ƒɀ˗˹˭ɚˬǁä Ƒ˷ƨîì

 þà êʕ ƮˤƓ Ƒ˷˶ǂƳĀ .îˤǉ˕Ɨ Āä öʕ ˷Ɨ ƑǄä ǏǊƺ ƞ˹˰˴ǁä ˤǉ ˙ɚƴǁä ɄƓ úǘ˝Ǘä ǍǂƳ îˤ˞˭ǁä

 Ɍ̠Ƣä ðƑ˷Ɯä Ǎǁä îʕ˞˭Ɨ Ǘ Ƒɀ̠˹ɚ˭ˬǁä 

ƕˠƟǘǄ ƲǄ .îˤ˞˭ǁä èĀ˕Ɵ ƕ˹ǆƑɚǄâ ÞƑƳìä ƲǄ Ǘ˕Ɯ Ƒ˷˹ƪƑ˶Ɨ ˤǁ  ƑƾȸƑƨ ǈ˭ǂƽ ƑǄ ˣƳ ɄˮǄ Ƒɀ˗˹˭ɚȸ

Ƒ˹˳ɀ˗˹˳ȹǗä 

Escherichia coli 

 ˢ˲ƾ˷Ɨ ǏǉĀ ˣǄ ɄḨ15  ǈƾ˹ƽì Ǐǁä20  ˤǁ ˕Ɵäˤǁä ýˤ˹ǁä Ǐƺ ƛ˭˷Ɨ þä Ƒɀ˗ˠǆ Ʋ˹˞˭˲ƗĀ ƕƾ˹ƽì

Ƒǉî˕ƽ ƑȹǘƢ ƕˬƨƑ˷Ǆ ùĀ˗ˠǁä   þʕɚɀĀ ˕Ɵäˤǁä Ʉ˹˯ǁä ǏƺþƑ˲ǆǖǁ  ƛ˭ǆ þʕɚȹ1226400  Ʉ˹Ɯ

 Ƒɀ˗˹˭ɚˬǁä ˣǄ 

 æ˕˶ǁ Ƒɀ˗˹˭ɚˬǁä ðî˕ǐ þƑ˲ǆǗä äíƑƺ˗ˮǀà  Ƒ˹˳ɀ̠˹ ȹ˳ä Ƒɀ̠˹ɚ˭ˬǁä ̇ Ɯ˷ ̠˹Ƹ˭ǐ sǁĀ þƑǄ̆ǁä xǄ þ̠ƽ xǄ

 üƑ˹Ɯä ƕƙǘƙ ɍä ˗Ƣä ˙˷Ɯ ǏǁäþƑ˲ǆǖǁ  Ǐǁä ˗Ƣä ˙˷Ɯ ˗˹ƸƗ ˣƳ ƛ˭ǆ þƑ˲ǆǗä þä ó˗˭ƺä ɂ˹ḥƺ

 ˖˷Ǆ þƑ˲ǆǗä1.5 ǈ˷ƨ þʕ ǂ˹Ǆ  

ƺ Ǐƻ Ʉ˶ƴ˶ǁä Ǐƺ ɍǗʕ Ḩ Ƒ˹˳ɀ˗ƪä ƕ˷ƨƑɀ˗˹˭ɚȸ üƑ˹Ɯà ƛ˭˷Ɨ ,00040  .Ʉ˹Ɯ Ʉ˹Ɯ ú̠ƺ ˒˲˰ǆ ƑǄ̞˷Ƴ

 Ʉ˹Ɯ ˣƳ þƑ˲ǆǗä Ƒɀ˗˹˭ɚˬǁä ƕ˷ƨ ɂ˴ ǆĀ þʕ ǂ˹Ǆ ɍĀƑ˲Ɨ üƑ˹Ɯà ƛ˭˷Ɨ Ƒɀ̠˹ ɚ˭ˬǁä ƕ˷ƨ Ǐƺ sǂḥ˭ǆ ɍà

) üƑ˹ƜǓä ì˕Ƴ ˙ƻǆ ƛ˭˷˹ǁ þƑ˲ǆǖǁ40000  (Ʉ˹Ɯ  

 þʕ ǂ˹Ǆ sƽ̠ƺ ɂ˴ǆĀ îˤ˞Ɨ ƕȹä˕Ɠ ˣǄ ƕ˷ƨ üƑ˹Ɯà .Ƒɀ̠˹ɚ˭ˬǁä üƑ˹Ɯä xǄ Ɉƾƺ ƕ˷ƨ ɍĀƑ˲Ɨ þƑ˲ǆǗä

 ƑǊƨî˕ǆ ɍǗʕ Ḩ Ƒ˹˳ɀ˗ƪäĀ˗ˮǀà  ˣǄ50 Ʒî ˗Ƣä ˙˷Ɯ ƞˬ˴ƗĀ îˤ˞˭Ɨ ˢǁĀ ƕ˷ƨ ˣǄ Ɉ˲ȸä ƑǊǆä ˢ



 ýïǗ þƑ˲ǆǗä ɄˮǄ ˙˹ǁ æ̠ ƪƑˬǄ ǏǆƑˮǁä Ʉ˹˯ǂǁ Ʉƾ˭˷˹ƨ îˤ˞˭ǁäĀ ƕ˹ǂ˱ǁä æ˕˹ƟĀ ǏǊƺ ˗˹ˮɚȸ þƑ˲ǆǗä

 ƕ˹˲˷˯ǁä Ƒȹǘ˱ǁä Ǐƺ è˕˰ȹ îˤ˞˭ǁä .èîˤƗ Ǐḥǁ ÞƑ˹ƪä éƑ˭˰ƗĀ˗ˮǀà  ƕ˹ǂ˱ǁä äʕ ˯˷ǐ Ǐḥǁ ˗˹ˮɚȸ ä˕˹ƾƴƗ

 æîˤ˞˭˶ǁä 

 ˣ˹˭˞ƾǆ Ƒ˷ƗƑȸƑ˲Ɵ Ǐƺ Ƒ˷ƴƮĀ ˤǁĀ Ɉ˹˲ȸ ðƑ˹ƾ˶ǁä ä˖ǉĀˣ˹Ɨ˗Ƣß  Ƒ˶ǉĀ  

 þƑ˲ǆǗä çƑ˷˹Ɯ Ǐƺ ˗˹ƸƗ ˢɚȸ ǈǆîƑƾǄ ˗Ƣä ˙˷Ɯ Ǐǁä ˗˹Ƹ˭˭ǁ Ƒɀ˗˹˭ɚˬǁä çƑ˷˹Ɯ Ǐƺ ˗˹˹ƸƗ ˢḨ ǏǁĀǗä

 ˗Ƣä ˙˷Ɯ Ǐǁä ˗˹Ƹ˭˹ǁ 

 ƑǊƓ Ƒɀ˗˹˭ɚˬǁä4.6  Ǉ̞ƳƑƽ þʕ ǂ˹ǄƕƜĀì˘Ǆ  (ùĀ̠Ɵ èǘƙ) þĀìʕḨ þʕ ǂ˹Ǆ xǄ ̠ˮǀà ɍà þʕḥ˭ǁ4288 

ˣ˹Ɯ  ˣǄ Ʉƽä)5000 (ˣ˹Ɯ  

 ǈȸ þƑ˲ǆǗä3.1  Ƒˬɀ̠ƾƗ Ǐ˷˹Ɯ ìʕḨ þʕ ǂ˹Ɠ ˕ƴȸ ˢǊˬǂƷä ɂ˳˭ɚȹ ˢǁĀ 

 ǈˬ˲˷Ɠ000,670  =1  

 Ǐǁä ùƑ˵˭ƺƕˬ˲˷ǁä ƕƾȸƑ˲ǁä   Ǐƺ þƑ˲ǆǗä ˗˹Ƹ˭ǐ þƑ˲ǆǗä ˣǄ Ʉ˹Ɯ Ǐƺ Ƒɀ˗˹˭ɚˬǁä ˗˹Ƹ˭Ɨ Ǐḥǁ Ǐ˷ƴ˶ȸ 

821,688,000,000  þƑ˲ǆǗä éƑ˭˰ȹ ɍä˗ˮǀà Ǆ ˣ821  xǄ îʕ˞˭ǐ Ǐḥǁ ǈ˷ƨ þʕ ǁ˹̠ƗƜ ˙˷

 ɍä ˗Ƣä˗ˮǀà  ƕɀ˗˳ˬǁä ˗˶Ƴ ˣǄ 

ƙƑḥ˭ǁä ü˕ƴǄ Ƒ˵ȹä Ƒ˷ƻƮä ˤǁĀ þƑ˲ǆǗä Ǐ˷ƴ˶ȸ ˕Ɵäˤǁä ɂ˷˴ǁä ˗ƛ˭˷ǐ  ˜ƴȸ ÞƑ˷Ɠä ˙˶Ƣ Ɉƨˤ˭Ǆ

 Ʉ˹˝ä ˣǁ ˣḥǁĀ ÞƑ˷ƓǗä ˣ˹ǐǘǄ ƛ˭˷Ɨ öäˤǆǗäƕƺƑƮƌȸ  Ƒ˵ȹä ä˖ǉ  



 Ƒ˵ȹä ˣƳ ˢǂḥƗä ˣǁĀ˗˹ƙƉƗ  Ǐ˭ǁä Ƒɀ˗˹˭ɚˬǁƑȸ ǈǆîƑƾǄ þƑ˝˗ƨ ƛ˭˷ǐ ɍ˖ǁä þƑ˲ǆǗä Ǐƺ ˗˹Ƹ˭ǁä ɄǄƑƳ

 ƑǊǆä ó˗˭ƻȹɄǊƨà  ˕ƾƴ˶ǁä þƑ˲ǆǗä ˣƳ ˗Ƣä ˙˷Ɯ Ǐǁä ˗˹Ƹ˭Ɨ þä˗ˮǀà  ƑǊ˷Ǆ˗ˮǀƉȸ  Ǉ̠Ǆ þʕ ǂ˹Ɠ xǄ  

äíâ ýƑƽîǓƑȸ  üǘƢ Ǐƺ îˤ˞Ɨ þƑ˲ǆǗä þä300 ɂǁà  ɄƽƑƴǁä þƑ˲ǆǗä Ǐǁä ǈ˷ƨ ðƑ˹ƾ˶ȸ ƕǆîƑƾǄ

 óˤƺ˗Ǆ ˤǉ Ƒǉ̠ ˹Ʒ Āä Ƒ˹˳ɀ˗ƪǗä 

 

 Ɍ̠Ƣä ƕɀĀäï xǄ ̠ǄǗä ê̠̋ ä 

 ƑǊƓ ɍǗʕ Ḩ Ƒ˹˳ɀ˗˹ƪǗä þä ˓ǂƽ Ƒ˶ǀ4.6  æ̠ˬƴǄ çƑ˷˹Ɯ sǊ˷Ǆ ù̠ƴǆ ƕƜĀì̆Ǆ æ̞ƳƑƽ þʕ ǂ˹Ǆ4288 

˷ǐ ˣ˹Ɯ (Ƒǉ̠ ˹ƷĀ ǈ˹ƜˤƗ çƑ˷˹ƜĀ ƕ˹˶˹ˠ˷Ɨ ˢɚ˰Ɨ çƑ˷˹Ɯ ûƑ˷ǉ ä˖ǉ Ǐǁä ƕƺƑƮǕƑȸ) ˣ˹ƗĀ˗Ɠ ƛ˭ 

 ǈȸ þƑ˲ǆǗä3.1  Ƒˬɀ̠ƾƗ þǗä Ǎ˭Ɵ ƑǉƑ˷ƺ̠Ƴ çƑ˷˹ƗĀ̠Ɠ ƛ˭˷Ɨ æ̠ˬƴǄ çƑ˷˹Ɯ sǊ˷Ǆ ù̠ƴǆ ìʕḨ þʕ ǂ˹Ɠ

23000  ƕƺƑƮǕƑȸ) ˗ˮǀà ɂ˳˭ḥǆ îä̠ ˶˭ƨƑȿĀ ˗ˬƴǄ ˣ˹Ɯ ƕ˹˶˹ˠ˷Ɨ ˢɚ˰Ɨ çƑ˷˹Ɯ ûƑ˷ǉ ä˖ǉ Ǐǁä

Ƒǉ̠ ˹ƷĀ ǈ˹ƜˤƗ çƑ˷˹ƜĀ(  

 ƕ˹ƾȸ ˣƳ ˢǂḥ˭ǆ ˣǁĀ þƑ˲ǆǖǁ Ƒɀ˗˭ɚȸ ˣǄ Ɉƾƺ çîˤ˞Ɨ ˤǁ îˤ˞˭ǁä ƕǂƟî Ǐƺ ƕ˹ƓƑ˲˰ǁä çƑ˹ǂ˶ƴǁä ˜ƴȸ

 üǘƢ Ǐƺ ˒˯ȹ  .ðƑ˷ƜǗä2  ìäʕǀä Ƒɀ̠˹ ɚ˭ˬǁä ˒˲˭ḥƗ ƕ˷ƨ þʕ ǂ˹Ɠ3,100,000,000-

4,600,000  =3,095,000,000  ˣǄ Ʉƽä Ƒˬɀ˗ƾƗ ɍä ìˤḨ3.1  ìʕḨ þʕ ǂ˹Ɠ  

 Ǐƺ þƑ˲ǆä ƞˬ˴˭ǁ ƑǊ˹ǂƳ ùƑ˵ȹ ˕ǐ˕Ɯ ɂ˴ǆĀ ìˤḨ ˒˲˭ḥƗ ƕ˷ƨ ɄḨ ɍä2  Ǘ ä̟ǉ xḥǁĀ ƕ˷ƨ þʕ ǂ˹Ɠ

 þƑ˲ǆǗä Ǐƺ ǗĀ ƕǊǀƑƻǁä ƕȸƑȸí Ǐƺ ǗĀ Ƒɀ˗˹˭ɚˬǁä Ǐƺ Ǘ è˕˰ȹ 



 ìäˤǀä ˒˲˭ḥƗ ƑǊǆä Ƒ˷ƻƮä ˤǁ ˣḥǁĀ þƑ˲ǆǗä ˤǉĀ Ɉƾƺ ˕ƟäĀ ˙˷˯ǁ îˤ˞˭ǁ ä˖ǉ þä ƕˠƟǘǄ ƲǄ

 ˣǄ î˕ƾȹ ɍ˖ǁä ƕƻǂ˭˱Ǆ ðƑ˷ƜǓ ƕƻǂ˭˱Ǆ10 ä Ǎǁ14  ɄƽǓä ǍǂƳ ˒˲˭ḥƗ þä ˒ ȹ˯ ̇ Ɯ˷ þʕ ǂ˹Ǆ

 þä ˕˯ǆ ˢ˲ƾ˷Ɨ Ƒɀ˗˹˭ɚȸ ɄḨ Ǐƺ è˕˰ȹ þä ˒˯ȹ ä˖ǉ ɍà Ʉ˹Ɯ ɄḨ ˣ˹ƻǂ˭˱Ǆ ɂ˴ǆĀ ìˤḨ ˒˲˭ḥƗ

 .ä˕Ɠä è˕˰ȹ ˢǁ ä˖ǉĀ ˕ǐ˕Ɯ ìˤḨ ɄƽǓä ǍǂƳ ƑǊƓ æ˕ǐ˕˯ǁä 

 çƑ˷˹ƗĀ˗ˬǁ Ɉƾƺ æ̠ ˬƴ˶ǁä çƑ˷˹˯ǁä ˣǄ ˤǁ 

 ˣǄ4288  Ǐǁä23000  Ƒˬɀ˗ƾƗ ˒˲˭ḥƗ þä éƑ˭˰Ɨ Ƒɀ˗˹˭ɚˬǁä ɍä20000  ǈǁ ˙˹ǁ ˕ǐ˕Ɯ ˣ˹Ɯ

 ˣḥǁĀ ÞƑ˴ƟǗä ˢǂƴȸ ƕǁƑ˰˭ƨǗä ˕Ɵ Ɍ˕ƴ˭Ɨ çǗƑ˶˭ƟǗƑȸ ˕ƟäĀ ˣ˹Ɯ ƕƺƑƮä þä Ƒ˷ƨîì .ɔƓƑƨ ìˤƜĀ

 ü˕ƴ˶ǁä ˒˲˰ǆĀ Ƒ˷ǉ ä˖ǉ ˣƳ ǍƮƑƸ˭ǆ 

 Ǐƺ ˒˲˭ḥƗ þä ˒˯ȹ Ƒɀ˗˹˭ɚˬǁä2  ƕ˷ƨ þʕ ǂ˹Ɠ20000  ɂǁà ˣǄ ˗ˮǀà ˢǊ˷Ǆ ɄḨ Ɉƨˤ˭Ǆ ˕ǐ˕Ɯ ˣ˹Ɯ

 Ǐǁä Ʉ˴ȹ ˢǊ˵ƴȿĀ æ˕ƳƑƽ27 ǁ ˙˹ǁ æ˕ƳƑƽ ɂǁà ɔƓƑƨ ìˤƜĀ ƑǊ  

 ɄḨ ˕ǐ˕Ɯ ˣ˹Ɯ100,000  ˖˷Ǆ þƑ˲ǆǗä îˤ˞Ɨ Ǐƺ ɍä ƕ˷ƨ6  ǈǁ ùƑ˵ȹ ƕ˷ƨ þʕ ǂ˹Ǆ60  ˣ˹Ɯ

 éƑ˭Ɵä ä˖ǉ è˕˰ȹ Ǐḥǂƺ æì˗ƾǂǁ û˗˭˳˶ǁä ˕˯ǁä ˣǄ úǘ˝Ǘä ǍǂƳ þƑ˲ǆǗä îˤ˞˭ǁ Ǐƻɚȹ Ǘ ä˖ǉ .˕ǐ˕Ɯ

 Ƒˬɀ˗ƾƗ ƕƻǂ˭˱Ǆ çƑ˷˹Ɯ Ǐǁä2000  ɄḨ ˕ǐ˕Ɯ ˣ˹ƜĀ .ˣ˹Ɯ100,000  ɄḨ ˕ǐ˕Ɯ ˣ˹Ɯ Ǐ˷ƴȹ ƕ˷ƨ

2857  ˕ǐ˕Ɯ ˣ˹Ɯ ˕˯ǆ þƑ˲ǆǘǁ Ʉ˹Ɯ 

 ɄḨ ˕ǐ˕Ɯ ˣ˹Ɯ ˤǁ Ƒɀ˗˹˭ɚˬǁä ˗ˠǆ ƕǊƜĀ ˣǄ ƑǊƨî˕ǆ ˣḥǁĀ2857  Ʉ˹˯ǁäĀ Ʉ˹Ɯ15  ˣ˹Ɯ ɍä ƕƾ˹ƽì

 ɄḨ ˕ǐ˕Ɯ ˣ˹Ɯ ɍä ýˤǐ 29 ɄḨ ˕ǐ˕Ɯ ˣ˹Ɯ ɍä Ƒˬɀ˗ƾƗ ƕƾ˹ƽì 43000 ɄḨ ɔƓƑƨ ìˤƜĀ ǈǁ ˙˹ǁ ˕ǐ˕Ɯ

 þʕɚ˹ǁ ̞ǐ̞Ɯ xƜ˹ Ǐǁ ƛ˭˷˭ƨ ˗Ǌƪ ɄḨ Ƒǉ˕Ɯä ƑǊ˭ˬƽäîĀ äˤ˶˷Ɨ ɍǗʕ Ḩ Ƒ˹ƪ˗˹˳ȹä ˓Ḩ˗Ɨ ˤǁ Ǎ˷ƴ˶ȸ ̠ Ǌƪ



 Ǐƺ ƛ˭ǆà Ǉîˤ˞Ɨ ƕǂƟî Ǐƺ þƑ˲ǆǗä6  ƕ˷ƨ þʕ ǂ˹Ǆ60  ƕ˷ƨ æ˕˶ǁ Ƒɀ˗˹˭ɚȸ û˗Ɨä ɍä .˗ˬƴǄ ˕ǐ˕Ɯ ˣ˹Ɯ

 ƑǊƓ þʕḥƗ ̞Ɯà12  .Ɉƾƺ Ǐ˶˹ˠ˷Ɨ ˙˹ǁĀ ˗ˬƴǄ ˕ǐ˕Ɯ ˣ˹Ɯ 

 ˣ˹Ɯ ƛ˭ǆàĀ þƑ˲ǆǖǁ è˕Ɵ ä˖ǉ þä Ʉˬƽä ɂ˹ḥƺ ˢǉ̠ ˹Ʒ ǗĀ ƕǊǀƑƻǁä ƕȸƑȸí ǗĀ Ƒ˹˳ɀ˗˹ƪǘǁ è˕˰ȹ Ǘ ä˖ǉ

 ɄḨ ˕ǐ˕Ɯ100,000 Ýƕ˷ƨ  

 

 .Ƒȹǘ˱ǁä ˕ǐ˕Ƴ ˣƏƑḥǁä Ǎǁä îˤ˞˭ǁƑȸ Ƒɀ˗˹˭ɚˬǁä ˓ǁˤ˰Ɨ ɂ˹Ḩ Ǐǁä ä˖ǉ ˣǄ Ʉƾ˭ǆä 

 çîʕ Ɨ˞ ƑǊǆä ƕǂƟ̠˶ȸ ç̠Ǆ þʕḥƗ þä ̞Ɠ Ǘ Ƒȹǘ˱ǁä ̞ǐ̞Ƴ Ǎǁä ƕ˞˹˲ǁˬä ƕ˹ǂ˱ǁä xǄ Ƒɀ̠˹ɚ˭ˬǁä îʕ˞˭˭ǁ

 Ƒȹǘ˱ǁä æ˕ǐ˕Ƴ çƑ˷ƏƑḥǁä Ǎǁä ˢƙ Ƒȹǘ˱ǁä ƕ˹ƏƑ˷ƙ Ǎǁä ˢƙ æäˤ˷ǁä ƕ˹ƾ˹ƾƟ Ǎǁä 

 öʕ ƮˤǄ Ǐƺ ƑƾȸƑƨ ƑƨîìĀ 

 æäˤ˷ǁä ƕ˹ƾ˹ƾƟ ƕ˹ǂ˱ǁäeukaryotic cells 

 Ǎ˶˲ȹ ƑǄ Ǐǁä ä˕Ɯ ƕ˶˱Ʈ æ̆ ƻƽ ˣḥǁĀ ɄƟä̠ Ǆ ˕Ɯˤǐ Ǘ ƕ˞˹˲ˬǁä ƕ˹ǂ˱ǁä ˕ƴȸ ǈǆä ǏǉĀ ƕ˹ǁƑ˭ǁä ƕ˹ǁƑɚƪǗä

 ƕ˹ǂ˱ǁƑȸeukaryote  æäˤ˷ǁä ˕ƴȸ ƕ˹ǂ˱ǁä 

From prokaryotic cell to eukaryotic cell is a big leap. 



 

 ä˕Ɯ ˢ˱Ʈ ùǘ˭Ƣä ƕ˞˹˲ˬǁä ƕ˹ǂ˱ǁä ˣƳ Ʉ˹˴ƻƗĀ ƕǂ˶Ɯ ɂǂ˭˱Ɨ Ǉ˖ǉ 

 

 ƕ˹ǂ˱ǁä çîˤ˞Ɨ ɂ˹Ḩ Ʉ˹˴ƻ˭ǁƑȸ ˒˹˯ȹ þà ˕Ɵà Ʋ˹˞˭˲ȹ ǘƺ Ɉ˹˲ˬǁä Ǐ˯ɀî˕˭ǁä îˤ˞˭ǁä Ǉ̠ ˲ƻȹ Ǘ

 .æäˤ˷ǁä ˕ƴȸ ƕ˹ǂ˱ǁä Ǐǁä æƉ˯ƺ ƕ˞˹˲ˬǁä 

 



 
Eukaryotic Cell  Prokaryotic Cell 

Nucleus  Present Absent 

Number of 
chromosomes  

More than one One--but not true 
chromosome: Plasmids 

Cell Type  
Usually multicellular  Usually unicellular (some 

cyanobacteria may be 
multicellular)  

True Membrane 
bound Nucleus  

Present Absent 

Example  Animals and Plants Bacteria and Archaea 

Genetic 
Recombination  

Meiosis and fusion of 
gametes 

Partial, undirectional 
transfers DNA 

Lysosomes and 
peroxisomes  

Present Absent 

Microtubules  Present Absent or rare 

Endoplasmic 
reticulum  

Present Absent 

Mitochondria  Present Absent 

Cytoskeleton  Present May be absent 

DNA wrapping on 
proteins.  

Eukaryotes wrap their 
DNA around proteins 
called histones. 

Multiple proteins act 
together to fold and 
condense prokaryotic 
DNA. Folded DNA is then 
organized into a variety of 
conformations that are 
supercoiled and wound 
around tetramers of the 
HU protein.  

Ribosomes  larger smaller 

Vesicles  Present Present 

Golgi apparatus  Present Absent 

Chloroplasts  
Present (in plants) Absent; chlorophyll 

scattered in the 
cytoplasm 

http://www.diffen.com/difference/DNA_vs_RNA


 
Eukaryotic Cell  Prokaryotic Cell 

Flagella  

Microscopic in size; 
membrane bound; 
usually arranged as nine 
doublets surrounding two 
singlets 

Submicroscopic in size, 
composed of only one 
fiber  

Permeability of 
Nuclear Membrane  

Selective not present 

Plasma membrane 
with steroid  

Yes Usually no 

Cell wall  
Only in plant cells and 
fungi (chemically 
simpler)  

Usually chemically 
complexed 

Vacuoles  Present Present 

Cell size  10-100um 1-10um 

 

 Ƒ˷ǉĀüÞƑ˲Ɨà  ˚˹ƴƗ þä ƕ˹ǂƢ Ʋ˹˞˭˲Ɨ çƑǆˤɚ˶ǁä Ǉ˖ǉ ˣǄ ˣǄƑǊǆĀ˕Ɠ Ǐ˯ɀî˕˭ǁä îˤ˞˭ǁƑȸ ˗Ǌˠ˭ǁÝ  

 ɂ˹ḨĀæà˕Ɠ  sƙ çƑǆʕɚ˶ǁä Ǉ̟ǉ þĀ̞Ɠ ǈ˹ǂƢ ÝƑǊƗîˤ˝  

 Ýæäˤ˷ǁä ƕ˹ƾ˹ƾƟĀ Ƒɀ˗˹˭ɚˬǁä ˣ˹Ɠ ƕ˹˞ƨˤǁä ɄƟä̠ ˶ǁä Ǐǉ ˣǐäĀ 

 ƕ˹ǂƢ Ǐǁä ƕ˞˹˲ˬǁä ƕ˹ǂ˱ǁä çîˤ˞Ɨ ɂ˹ḨĀeukaryote ÝæƉ˯ƺ 

 ˣḥǁä þà ˤǉĀ Ɉƾƺ ˕ƟäĀ ÞǏƪ Ǐǁä ˗˹˳ȹ ä˖ǉÞƑ˵ƳǓ  Ʋˬ˞ǁƑȿĀ .îˤ˞˭Ɨ ˢǁ ˣḥǁ æîˤ˴ǁä Ǉ˖ǊƓ ˓ƾǂƢ

.ɔǁƑƢ ƕ˞ƨäˤƓ ˓ƾǂƢ 

Creation not Evolution 



 ˗Ǆ ˣɚȹ þä ˕ƓǗ Ƒǉ̠ ˹ƷĀ çƑ˹˯˷ƻƨǗä ɄˮǄ Ƒȹǘ˱ǁä ˕ǐ˕Ƴ Ǎǁä ƕ˹ǂ˱ǁä æ˕˹ƟĀ çƑ˷ƏƑḥǁä îˤ˞Ɨ Ǎǁä ǏƗƉǆ

îˤ˞˭ǁä ɍ˕ɀˑǄ ǈȸ ˗ƾȹ ä˖ǉĀ Ƒȹǘ˱ǁä ƕ˹ƏƑ˷ƙ çƑ˷ƏƑḥǁä Ǎ˶˲ȹ Ƒ˶ȸ 

 ƕ˹ǂ˱ǁä ˕˹ƟĀ ˣƏƑḨ ɍàǏǁä ƕ˹ǂ˱ǁä ˕˹ƟĀ ˣǄ îˤ˞˭ǐ ä˕Ɠ ˣƏƑḨ  Ǐǁä Ƒȹǘ˱ǁä ˕ǐ˕Ƴ Ǐǁä ƕ˹ǂ˱ǁä ǏƏƑ˷ƙ

˕ƾƴǄ Ƒȹǘ˱ǁä ˗˹ˮḨ ˣƏƑǀ îˤ˞˭ǁä æ̠ ˯ƪ ÞƑƳìä ˒˲Ɵ  

 ƕ˹ǂ˱ǁä ǏƏƑ˷ƙ ˣƏƑḥǁä ƕǂƟ˗Ǆ ǏǉĀ ƕ˹ǁƑ˭ǁä ƕǂƟ˗˶ǁä ˣ˹˷ƏƑḨ ˙˹ǁĀ Ǐƾ˹ƾƟ ˣƏƑɚḨ ƕ˹ǂ˱ǁä ɍ˕˹ƟĀ îäʕ ˯ȸ

 Ƒ˶Ǌ˵ƴȸ 

ÝÝÝÝÝÝÝÝÝÝÝÝÝÝ ˤǉ ˣǐä ˣƏƑḥǁä ä˖ǉ 

 ˣƏƑḥǁä ä˖ǉ ìˤƜĀ Ǐƺ ƕ˹ǁƑɚƪâ ˕˯˷ƨ ƕƾ˹ƾ˰ǁäǈǆǓ  Ǐƺ ɍ̠ˬḨ ƕ˹ǁƑɚƪâ Ǉ̟ǉĀ .ìʕƜĀ ǈǁ ̇ ǁ˹ ƕ̋Ƒ˲ˬƓ

 Ʉ˴ ǁ˹ ƕ˹ǂ˱ǁä ǏƏƑ˷ƙ ƕǂƟ̠Ǆ Ǐǁä çä̆˯ƴ˶ȸ þʕḥƗ ɍ̟ǁä ƕ˹ǂ˱ǁä ̞˹ƟĀ xƏƑḨ Ʉƾ˭ǆä ɂ˹ḥƺ îʕ˞˭ǁä æ̠˯ƪ

 Ƒȹǘ˱ǁä ˕ǐ˕Ƴ ƕǂƟ˗Ǆ ǏǁäÝ˕ƾƴ˶ǁä  

 Ǐƺ ˤǉ ˣǐäɄƻƨà  ƕ˹ǂ˱ǁä æ˕˹ƟĀ çƑ˷ƏƑḨ ƑǊ˹ƺ ˕˯ǆ Ǐ˭ǁä óîǓä çƑƾˬ˝ÝƕƳˤ˷˭Ǆ  

 Ƒˬ˹ǄǗä Ǐǉ ˣǐä Ƒǉ̠ ˹Ʒ ĀäƏƑ˷ƙ ƕ˹Ýƕ˹ǂ˱ǁä  

 ˜ƴˬǁä üˤƾȸ îˤ˞˭ǁä ɍ˕ɀˑǄ ˣǄ ƕǂˮǄä þäǍǂƳ  Ǐ˶˲ȹ ƑǄ ˤǉ ƕ˹ǂ˱ǁä ƕ˹ƏƑ˷ƙ çƑ˷ƏƑḨDiplococci 

 Ƒɀ˗˹˲˹˷ǁä ɄˮǄNeisseria 

 ƞ˹˰Ƭ ˗˹Ʒ ä˖ǉ ˣḥǁĀ 



 x˹˭˹ǂƢ xǄ þʕɚǄ ̞ƟäĀ xƏƑɚḨ ƕ˹ƏƑ˷ƙ ˓˲˹ǁ Ƒɀ̠˹˲˹ǁ˷ä ǗĀà sǊ˵ƴȸ þʕǂ˶ɚȹ ˣḥǁĀ ɄˮǄ ˤǉ çƑ˷ƏƑḨ

 ƕ˹ǂ˱ǁä æ˕˹ƟĀ çƑǆäʕ ˹˰ǁä ˕ǂƜ ǏǂƳ çƑƳˤ˶˯Ǆ Āä çƑ˹ƏƑ˷ƙ ƑƴǄ Āä ɍìä̠ ƺ ˕ƜˤƗƑǉ˕Ɵˤǁ û˗˰˭Ɨ ˣḥǁĀ  

 



 x˹˭˹ǂƢ xǄ þʕɚǄ ̞ƟäĀ ǏƟ xƏƑḨ ˓˲˹ǁ ǏǊƺ sǊ˵ƴȸ þʕǂ˶ɚȹ ɍìä̠ ƺ ˕Ɯˤǐ ƕ˹ǂ˱ǁä ˕˹ƟĀ ˣƏƑḨ ˣḥǁĀ

ǈǁ ˒ƨƑ˷Ǆ ǏƏä˖Ʒ ɈƨĀ Ǐƺ çƑƳˤ˶˯Ǆ Āä ǏƏƑ˷ƙ Āä 

ƺ þǘ˶ḥƗĀ ˣ˹˭ƾ˴˭ǂ˶ǁä Ƒȹǘ˱ǁä ǏƏƑ˷ƙ ˣƏƑḥǁä ƕǂƟ˗Ǆ ˣǐä î˗ǀƉ ƕ˞ ƨ˹Ā ƕǂƟ̠Ǆ þʕɚ˹ǁ Ƒ˶Ǌ˵ƴȸ Ʉ˶Ƴ

Ýîˤ˞˭ǁä ƕǂƟî Ǐƺ 

 ƑǊ˹ǂƳ Ʉ˹ǁì ˕Ɯˤǐ Ǘ Ǐ˭ǁä ƕ˹˶ǉʕ ǁä ƕǂƟ˗˶ǁä Ǉ˖ǉǍ˭Ɵ  ǏǂƳ Ʉ˹ǁì ɍà þĀ̞Ɠ ƑǉìʕƜĀ Ƒ˷Ʈ̠ ƺ˭ä ʕǁ

 þƑɚǄ ɍà Ǐƺ úǘ˝ǗäǍ˭Ɵ  ˓ǆƑḨ ɂ˹ḥƺ þǗäÝû˗˰˭Ɨ  

 ˣ˹˭˹ǂ˱ǁ ˣƏƑḥǁä îˤ˞Ɨ ˤǁĀɈ˲ȸƉȸ ˹˭˹ǂƢ ƕḨ˗Ɵ ˢˠ˷ǐ ɂ˹ḥƺ Ƒˬ˹ǄǗä ƕƾɀ˗˞ȸ û˗˰˭˹ǁ ƕḨ˗Ɵ ƕƾɀ˗˝ ˣ

Ýˣ˹˭ƾ˴˭ǂǄ 

 ˣƏƑḥǁä ä˖ǉ îˤ˞Ɨ ɂ˹ǀþà Ǎǁä û˗˰˭Ɨ ƕ˹ǂƢ ˣǄ  ƕƾɀ˗˞ȸ ˣ˹˭˹ǂ˱Ḩ û˗˰˭ǐÝƕ˹ˬ˹Ǆä  



 

 û˗˰˭ǐ Ǘ ˣƏƑḨ ǈǂƴ˯Ɨ Ǐǉ ˣ˹˭˹ǂ˱ǁä ƕḨ˗Ɵ ˢˠ˷˭ǁ ƕǂ˶˭ɚǄ ˗˹Ƹǁä Ǉ˖ǉ îˤ˞˭ǁä çäˤ˞Ƣ þä ƕˠƟǘǄ ƲǄ

 Þä˖Ʒ ìˤƜĀ ý˕ƴǁ ƕḨ˗˰ǁä ý˕Ƴ ˒ˬ˲ȸ çˤ˶ȹ ǈǆä Ǐ˷ƴȹ ä˖ǉĀ 

 Ʉƴ˯ȹ ä˖ǉ ɇˤ˲ǁä üǘƢ ˣǄ Āä åä˕ǉǗä üǘƢ ˣǄ ˣḥǁĀ ƕ˹ˬ˹ǄǗä ƕƾɀ˗˞ǁƑȸ ˓˲˹ǁ ǈ˭Ḩ˗Ɵ ˤǁ Ƒ˵ȹà

 ǏƏƑ˷ˮǁä ˣƏƑḥǁä˒ƴƬà  ˗˹ˮɚȸ  



 

 ƑǊƴǄ û˗˰˭Ɨ ǇƑ˯Ɨä Ǐƺ û˗˰˭Ɨ ƕ˹ǂƢ î˗ƾƗ ƑǄ˕˷Ƴ ˔˹˰ȸ ˣ˹˭˹ǂ˱ǁä Ǐƺ ƕḨ˗Ɵ ýƑˠǆ îˤ˝ ɂ˹Ḩ ɄƓ

 ƕ˹ǆƑˮǁä ƕ˹ǂ˱ǁäƑǊǁ ƕǂ˶ɚ˶ǁäÝ  

 ˗˯Ɨ ƕ˹ǂƢ ˓ǆƑḨ ýäÝɌ̠ƢǓä  

˕˰ȹ äíƑǄĀÝǏǆƑƙ ǇƑ˯Ɨä Ǐƺ ƕḨ˗Ɵ ƕ˹ǆƑˮǁäĀ ǇƑ˯Ɨä Ǐƺ ƕḨ˗Ɵ ƕ˹ǂƢ çî˗ƽ ˤǁ è 

 ʕƨ ǏǂƳ ˓ƾȸà ɍ̠Ƣä ƕ˹ǂƢĀ ƑǊ̋ ƨʕ ƕ˹ǂƢ ˓Ƹǁ Ʉǉ çäîʕ˞˭ǁä Ǉ̟ǉ ÞƑ˷ƙä Ƒ˵ȹà˹˝ˤƨ ýä ƑǊ˝ x

 ̞Ʈ þʕǊ˯ ǐ˭ÝƑ˶Ǌ˵ƴȸ 

 ˣ˹Ɠ ƕḨ˗˭˳Ǆ ƕ˹Əä˖Ƹǁä çäˤ˯ƻǁä ƞˬ˴˭ǁ ǈ˲ƻǆ ˣƏƑḥǁä îˤ˝ ɂ˹Ḩ Ƒ˵ȹàˣ˹˭˹ǂ˱ǁä  ǈǆǓ Þä˖Ƹǁä ˢƨƑƾ˭ɀĀ

˕ƟäĀ ˣƏƑǀÝ  



 ˒ƴƬ ˗Ǆä ä˖ǉ ˣ˹˭˹ǂ˱ǁä ˣ˹Ɠ ìäʕ ˶ǁäĀ Þä˖Ƹǁä ûîƑ˳ȹ þä Ʋ˹˞˭˲˹ǁ îˤ˞˭ǁä ÞƑ˷ƙä ǈǆä Ƒ˵ȹà ƕˠƟǘǄ ƲǄ

 ˣǄ Ǉ̠ ˹ƷĀ Þä˖Ƹǁä îĀ˗˶ȸ ƞ˶˲˹ǁ Ǉîˤ˞Ɨ ÞƑ˷ƙä ˤǁ ˣ˹˭˹ǂ˱ǁä ˣ˹Ɠ û˗˭˳˶ǁä ƕ˹ǂ˱ǁä îä˕˯ƺ Ǉîˤ˞Ɨ ä˕Ɯ

 Ƒ˵ȹà Ʉ˶˭ɚȹ ˢǁ ˣ˹˭˹ǂ˱ǁä ˣ˹Ɠ ƕ˶Ǌ˶ǁä ìäˤ˶ǁä˕Ɵà çˤ˶Ɨ Ƒȹǘ˱ǁä  

ä ƕƟƑ˲Ǆ Ǐƺ Ʉƽä ˤǉ Ƒ˵ȹà ʕǁ ɍà Ǉ̞Ɯ æ̞Ɵäʕǁä ƕ˹ǂ˱ǁä xǄ ɍïʕǄïǗä òƑ˴ Ǆ˭Ǘä Ǐƺ ɄƽƑƺ ƞ˞ ǁ˲

 .ÞƑ˷ƻǂǁ ˒˱˭˷˹ƨ ˕ƜĀ 

 Ʋ˹˞˭˲ȹ ˣǁ ǈǆä ˓˭ˬƙä ƕƨäî˕ǁä ɄƓ ˢ˲ƾ˷ǐ Ǐḥǁ ˢǂƽƑ˭ǁä ƕȿˤƴƬ ǏǉĀ ƕˬƴƬ ƕǂɚ˳Ǆ ǈƜäʕ ˹ƨ ä˖ǉ ɄƓ

 ˢ˲ƾ˷˹ǁ ɈƢ Ǐƺ ƕ˹˷˹˯ǁä ìäˤ˶ǁä ǍǂƳ ɊƺƑ˰ȹ þä 
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 ýƑ˲ƾǆä þä ˢƷî ƕˠ˰ǂǁä ˙ƻǆ Ǐƺ ƑƴǄ ˣ˹˭˹ǂ˱Ḩ ˢ˲ƾ˷ǐ þä îˤ˝ ɂ˹Ḩ ǏƏƑ˷ˮǁä ˣƏƑḥǁä ä˖ǉ ýƑ˲ƾǆä

 ä˕Ɯ ä˕ƾƴǄ ˗Ǆä ä˖ǉ ƕ˹ǂ˱ǁä 



 

ƏxƑḥǂǁ ̠Ǆ̞Ǆ þʕɚ˹ƨ Ƒ˵ȹà Ƒ˞Ƣ ɍàĀ 

 Ƒ˶ƺ ƕ˹ǁƑ˭ǁä ƕǂƟ˗˶ǁä Ǐǁä ä˖ǉ ˣǄ ˓ǂƾ˭ǆä ˤǁĀÝǏǉ  

 Ƒȹǘ˱ǁä ˕ǐ˕Ƴ Ǐǉ ƕȸƑƜǕäüÞƑ˲ƗàĀ ˖ǉ Ǐ˶ǉʕ ǁä ƕ˹ǂ˱ǁä ǏƏƑ˷ƙ ˣǄ îˤ˞Ɨ ɂ˹Ḩ ˕ǐ˕Ƴ Ǐǁä äƑȹǘ˱ǁä  ɍ˖ǁä

 Ɉ˲ȸä Ǐƺ þǗä Ƒǉä̠ ǆ Ƒ˶Ǆ ƕƻǂ˭˱Ǆ ɂƏƑ˟ˤƓ Ƒȹǘ˱ǁä ˕ǐ˕Ƴ ˣƏƑḨ ƞˬƬàĀ ˗ˮǀà ƑȹǘƢ ˓˴˴˱Ɨ ˕ƴȸ Ƒ˶˹ƺ

Ƒȹǘ˱ǁä ˕ǐ˕Ƴ çƑ˷ƏƑḥǁäÝ  

Ǐ˶ǉʕ ǁä îˤ˞˭ǁä ä˖ǊƓ äˤ˷Ǆˑǐ ä˖ǉ ˢƷî ˣḥǁĀ ù˗ƴǆ Ǘ ƕȸƑƜǕä 

 Ƒȹǘ˱ǁä æ˕ǐ˕Ƴ ˒ǁƑ˰˞ǁä ˤǉ ǈǆä ˜ƴˬǁä üˤƾȹ 

The simplest multicellular organism unveiled 
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 ˜ǄƑƷ ÞǏƪ ˤǉ è˕Ɵ ä˖ǉ ɂ˹Ḩ äˤǁˤƾȹ ˢǊ˷ḥǁĀ 

It is widely accepted that multicellular organisms such as humans 

evolved from single- celled life forms. It has been inferred that the 

transition from single to multicellular organism occurred in multiple 

different eukaryotic organisms, but the mechanism by which it took 

place remains a mystery. 

 ˣǄ ǈǆä Ǎǁä ƕƺƑƮǕƑȸ ä˖ǉ ˣḥǁĀ200  Ʋȿîà üä̆ǐ Ǘ ʕǉ ˒ƨƑ˷Ǆ ̠˹Ʒ ɍà Ɉƾƺ ƕ˷ƨ þʕ ǂ˹Ǆ çƑ˷ƏƑḨ

 .Ƒȹǘ˱ǁä ˕ǐ˕Ƴ ˕ƟäĀ ˣƏƑḨ ˙˹ǁĀ ƑƴǄ äˤƴ˶˯˭ǐ 

 ɄḨ ƛ˭ǆà ɍ˖ǁä Ƒȹǘ˱ǁä ˕ǐ˕Ƴ Ǎǁä ƕ˹ǂ˱ǁä ˕˹ƟĀ ˣǄ ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä Ǐǉ ˣǐä ˢƏƑƽ ˗˶˭˲ȹ üäˑ˲ǁƑƺ

 ÝƑǊƺ˗ƴǆ Ǐ˭ǁä æ˕ƾƴ˶ǁä ðƑ˷ƜǗä 

 ˕˹ƟĀ ˣƳ ƕ˹ƴ˹ˬ˞ǁä ƑǊ˭ˬ˱˭ǆä ƑǊǆǓ ǏǁƑ˹Ƣ ˢḨ ƑǊ˷Ǆ ˕˯ǆ þä ˒˯ȹ þƑḥǁ ƞ˹˰Ƭ îˤ˞˭ǁä ˤǁ ǈǆä ˢƷî

˹ǂ˱ǁää˖ǉ ˕ƴȸ æ˕ƾƴ˶ǁä ðƑ˷Ɯǔǁ çîˤ˞Ɨ Ǐ˭ǁä ǏǉĀ çìƑƨĀ ƑǊ˭˶ǆäĀ ƕ 

ÝƑǉîƑƙä ˣǐàĀ Ǐǉ ˣǐƑƺ 



˹ȿˤɚƨĀ˗ɚ˹Ǆ ƑǊǆǓ ˕Ɵà ˣˠȹ ǗĀƕ  ƕ˹ȿˤƨ˗ǁä çƑƾˬ˞ǁä ɄḨ Ǐƺ çƑɀ˗˞ƻǁäĀ Ƒɀ˗˹˭ɚˬǁä ˕˯ǆ Ƒ˷ǆǓ Ƒǉ˕˯ǆ ˣǁ

 ƕƾˬ˝ Ǐƺ ɄƽǓä ǍǂƳ Āä ˢǊƴǄ Ƒǉ˕˯ǆ þä ˒˯ȹ þƑḥƺ ƑǉǘƳä Ǎǁä (ƑǊǄ˕ƽà äˤƳ˕ǐ Ƒ˶ǀ) ƑǊǂƻƨä ˣǄ

 ̆ ˹˶Ǆ ˢǊǁ æ 

 æ˕˶ǁ äʕ ˴˰ƺ ÞƑ˶ǂƴǁä þǗ Ʉˬƾ˭˲˶ǁä Ǐƺ Ƒǉ˕˯˷ƨ Ƒ˷ǆä ǈǂǄä ˜ƴˬǁä Ʋ˵ȹ ǗĀ150  çƑƾˬ˝ ƕ˷ƨ

 ðƑ˷ƜǗä ɄḨ ìĀ̞Ɯ sǊǆǓ ä̞Ɯ ̞ƏƑƨ þʕɚȹ þä ˒ ȹ˯ þƑḨ ǈǆä sƷî ÞǏƪ äĀ̞˯ ȹ sǁĀ ɔ˹ƽ̞˭ǁƑȸ ƕ˹ȿʕƨ̠ǁä

 .ƕ˹ǁƑ˰ǁä 

ÝäĀìƑƨ Ǎ˭ǄĀ ˢǉ ˣǐä ǏƽƑȸ üäˑ˲ǁä üä̆ ǐ Ǘ 

 ˣǄ îˤ˞Ɨ ˕Ɯˤǐ Ǘ äíâ ä˕Ɯˤǐ ˢǁ þäĀ ǘ˹˴ƻƗĀ ƕǂ˶Ɯ îˤ˞˭ǁä ɄḨ ƞˬ˴ɀĀ ðƑ˷ƜǗä ƕ˹ƾˬǁ ƕ˹ǂ˱ǁä ˕˹ƟĀ

 Ā Ɖ˞ƢǈǁǗä å˗ǁä ˤǉĀ ƲƏäî ˢ˶˴Ǆ ƑǊƾǂƢĀ ä˖ɚǉ ˓ƾǂƢ Þ˕ˬǁä ˖˷Ǆ ðƑ˷ƜǗä Ǉ˖ǉ þä ä˖ǉ ˓ˬˮɀ  Ʉ˹ǁ˕Ɠ

 .Ǐ˶ǂƳ 

 

******* 

 xǐ˹ǘ˶ǁä çƑ˫˶ȸ ä̞Ɯ Ʉɀʕ̋ xǄï éƑ˭˰ȹ ǈǆä þʕḥƗ ƕȸƑƜǕä îʕ˞˭ǁä ǍǂƳ ɊƟǘǄ Ʉ˹ǁ̞Ɠ ˒ǁƑ˞ǆ ƑǄ̞˷Ƴ

 ˣ˹˷˲ǁä ˣǄ ɍǗʕ Ḩ Ƒ˹˳ɀ˗˹˳ȹä Ƒɀ˗˹˭ɚȸ Ƒ˷ƨîì ƑǄ˕˷Ƴ Ɖ˞Ƣ ˓˰ƮĀ þä ˢƷîĀ .Ƒ˷ǂ˹Ɯ Ǐƺ Ǉä̠ ǆ Ǘ ä˖Ǌǁ

 ƕ˷ƨ ɄḨ þä ˕˯ǆ þä ˒˯ȹ þƑ˲ǆä Ǎǁä Ƒɀ˗˹˭ɚȸ îˤ˞˭Ɨ Ǐḥǁ Ǐ˷˹Ɯ üƑˮǄ ƑǉƑǆ˖ƢäĀ çƑ˷˹˯ǁä ì˕ƳĀ

 xḥǁĀ æ̞ƟäĀ ƕ˷ƨ ɄƓ x˹˷˲ǁä xǐ˹ǘƓ éƑ˭˰ȹ ǗĀ ɊƟǘǄ þʕɚȹ þä ˒ ȹ˯ ɍà ̞ǐ̞Ɯ ɂ˴ ǆĀ ìʕḨ ˒˲˭ḥƗ

è˕˰ȹ Ǘ ä˖ǉ 



˭˭ǁĀ ɄḨ þä Ƒǆ˕ƜĀ ðƑ˷ƜǗä ɄḨ Ǎǁä îˤ˞2  ˒˲˭ḥƗ ƕƳƑƨ ɂ˴ǆ ɄḨ ɍà Ʉ˹Ɯ3  ä˖ǉĀ æ˕ǐ˕Ɯ ìäˤǀä

 Ǘ ǈǆǓ ɄƓ Ʉɀˤ˝ ˣǄ˘ǁ éƑ˭˰ȹ ǈǆǓ ˙˹ǁ ä˖ǉ ɊƟǘǄ ˗˹Ʒ ǈǆä üˤƾǆ ƑǄ˕˷Ƴ ɍà .è˕˰ȹ Ǘ Ƒ˵ȹà

 ǘƬà è˕˰ȹ 

 ˒˯ȹ þƑ˲ǆä Ǎǁä Ƒɀ˗˹˭ɚˬǁä îˤ˞˭˭ǁ ƕ˹˶˹ˠ˷˭ǁä ˓˲˹ǁ Ƒɀ˗˹˭ɚˬǁä Ǐƺ æ̠ ˬƴ˶ǁä çƑ˷˹˯ǁä ðƑ˹ƾ˶ȸ ˤǁĀä þ

 ɄḨ ˒˲˭ḥƗ29 Ƒ˵ȹà è˕˰ȹ Ǘ ä˖ǉĀ ɔƓƑƨ ìˤƜĀ ǈǁ ˙˹ǁ ˕ǐ˕Ɯ ˣ˹Ɯ ýˤǐ 

 Ʉɀˤ˝ ˣǄï éƑ˭˰ȹ ǈǆƑȸ ƛ˯˰˭ǁä ˢ˭ǐ þä ƞǂ˴ȹ Ǘ ɊƟǘǄ ˗˹Ƹǁä îˤ˞˭ǁä þä öʕ ƮˤǄ Ǐƺ Ʉ˶ǀà Ǐḥǁ 

 îƑ˶ƳǓƑȸ ƑǊƙĀ̞ƟĀ ðƑ˷ƜǗä ì̞Ƴ xƳ ɍ̠Ƣä ǈ˞ƾǆ Ǐǁä Ʉƾ˭ǆä ƞ˹˰Ƭ îˤ˞˭ǁä þƑḨ ˤǁ ƞƮˤǐ ɍ˖ǁä

 Ƒ˷˹˷Ƴä ýƑǄä ̠˶˭˲Ǆ îʕ˞˭ǁä Ɍ̠ǆ þä ˒ ȹ˯ þƑǀ ɍ̠ǆ þä ˒ ȹ˯ ƕ˹˷Ǆï Ǉ̠˭ƺ ɄḨ þä Ǐ˷ƴ˶ȸ ˕ǐ˕Ɯ ˙˷Ɯ

ɄƟä̠ Ǆ Ƒ˵ȹàĀ è˕˰ȹ Ǘ ä˖ǉ ˣḥǁĀ ƕ˞˹ƨĀ. Ƒ˷ǄƑǄä ƑǊƙĀ˕Ɵ ý˕ƳĀ  .è˕˰ȹ Ǘ îˤ˞˭ǁä þä Ǐ˷ƴȹ  

ðƑ˷ƜǗä ðî˕ǆ ä˖ǉ ƕƨäî˕ǁĀ 

(ùǘ˭ƢǗä ˣƳ ˗ˠ˷ǁä ˜Ƹȸ) ˢ˹˲ƾ˭ǁä 



 

 ƕɀˤǆƑƙ çƑ˶˹˲ƾƗ æ˕Ƴ ɂ˹ƮäĀ 

ƕḥǂ˶Ǆ .ƕḥǂ˶Ǆ ˓˰Ɨ .ƕˬƴƪ .ƕˬƴƪ ˓˰Ɨ .(ƕƻƏƑ̋ úʕƺ) ɂƬ úʕƺ .(ƕƻƏƑ˝) ɂƬ . ɂƬ ˓˰Ɨ

(ƕƻƏƑ˝ ˓˰Ɨ) .ɔǂ˹ƺ .ƕˬƗî úʕƺ .ƕˬƗî .ƕˬƗî ˓˰Ɨ .ƕǂ˹˴ ƺ úʕƺ .(ƕǂƏƑƳ) ƕǂ˹˴ƺ .ƺ ˓˰Ɨƕǂ˹˴ .

ƕǂ˹ˬƽ .˙˷Ɯ .˙˷Ɯ ˓˰Ɨ .öʕǆ úʕƺ .öʕ ǆ .öʕ ǆ ˓˰Ɨ. 

 ƕ˹ǂ˱ǁä æ˕ƾƴǄĀ çƑ˹ǂƬäĀ Ƒɀ˗˹˭ɚȸ ˢǉĀ úƑ˞ǆ èǘƙ ƑǊ˭˰Ɨ æƑ˹˰ǁä 



 ˡǁƑ˶Ǆ ˢ˲ƾ˷ǐ úƑ˞˷ǁä ˣǄĀ 

 çƑ˷ƏƑḥǁä ˡǁƑ˶Ǆƕ˹˰ǁä  ðƑ˷ƜǗä ƑǊ˭˰Ɨ éî˕˷ǐ Ǐ˭ǁä (ùǘƢ ƑǊ˹ǂƳ Ƒ˵ȹà) ƕ˭ƨ Ǐǉ Ǐǉ  

 Ƒɀ˗˭ɚˬǁä 

 çƑ˹ǂƬǗä 

 çƑɀ˗˞ƻǁä 

çƑ˹ƴƏǘ˞ǁä 

 çƑƗƑˬ˷ǁä 

 çƑǆäˤ˹˰ǁäĀ 

 ƕḥǂ˶Ǆ ɄḨ ˓˰Ɨ ðƑ˷ƜǗä ì˕Ƴ ɂǂ˭˱ȹƑɀ˗˹˭ɚˬǁä ˤǉ ˢǉ̠ ˬǀäĀ 

 ǈ˹˰˹ƮˤƗ ǇîˤƬ ä˖ǉĀöäˤǆǓ  ðƑ˷ƜǗä  



 

 îˤ˹˞ǁäƑˬɀ˗ƾƗ 9900  ˙˷Ɯ  

ƕˬ˲˷ǁƑȸ Ƒǉ̠ ˹ƷĀ ɂƟäĀïĀ çƑ˹ǐ˕ƙ ˣǄ çƑǆäˤ˹˰ǁä öäˤǆä ǏǁƑ˶Ɯä ƕɀ˗ˬǁä çƑǆäˤ˹˰ǂǁ Ƒˬɀ˗ƾƗ 00501 

 ˙˷ƜûƑ˶ƨǗäĀ çƑ˹ƏƑǄ˗ˬǁä Ǎǁä ƕƺƑƮǕƑȸ 

 ɍ˕ƴ˭˭ƺ çä̠ Ǆ ˗˳ƴȸ ä˖ǉ ɍ˕ƴ˭Ɨ ƕ˹Ʈîà çƑƗƑˬǆ ˣǄ ƕ˹ƗƑˬ˷ǁä ƕḥǂ˶˶ǁä ˣƳ Ƒ˷˶ǂḥƗ ˤǁĀ321000 

 ˙˷Ɯ 

 ˤǁĀˣƳ ˓˶ǂḥƗ æ˕ƾƴ˶ǁä  ǗƑ˶Ɯä ƕ˹ǂ˱ǁä 

Eukaryotic species  

http://upload.wikimedia.org/wikipedia/en/3/3b/AnimalsRelativeNumbers.png


 ˢǉ0,00074,1  .˙˷Ɯ  

 ˣ˹ǐǘ˶ǁä ˣƳ ˢǂḥ˭ǆ Ƒ˷ǆä ˕˯˷˲ƺ Ƒǉ̠ ˹ƷĀ çƑ˹ƴƏǘ˞ǁä ˣƳ ˓˶ǂḥƗ ˤǁĀ 

 Ƒȹǘ˱ǁä ˕ǐ˕ƴǁ æ̠ ˹ƸƬ ƕ˹ƏƑ˴Ɵâ ƕ˹ǂ˱ǁä ˕˹ƟĀ ˣƳ ˢǂḥ˭ǆ þä ɄˬƽĀǍ˭Ɵ  ƕ˷ƨ2010  

Category Species  Totals 

Vertebrate Animals    

Mammals 5,490   

Birds 9,998   

Reptiles 9,084   

Amphibians 6,433   

Fishes 31,300   

Total Vertebrates   62,305 

Invertebrate Animals    



Insects 1,000,000   

Spiders and scorpions 102,248   

Molluscs 85,000   

Crustaceans 47,000   

Corals 2,175   

Others 68,827   

     

Total Invertebrates   1,305,250  

Plants    

Flowering plants (angiosperms) 281,821   

Conifers (gymnosperms) 1,021   

Ferns and horsetails 12,000   



Mosses 16,236   

Red and green algae 10,134   

     

Total Plants   321,212 

Others    

Lichens 17,000   

Mushrooms 31,496   

Brown algae 3,067   

Total Others   51,563 

     

TOTAL SPECIES   1,740,330 

 



The World Conservation Union. 2010. IUCN Red List of Species. 

Summary Statistics for Globally Species. 

ƕ˞˹˲ȸ ƕ˹ȿʕɚƨ̠ɚ˹Ǆ çƑ˷ƏƑḨ ɍà þĀ̞Ɠ Ǉ̟ǉ ƕ˹ǂ˱ǁä æ˕˹ƟĀ  ƑǊ˭ǂ˶ƪ ˤǁ  

üˤƾƗ çƑƨäî˕ǁä ˜ƴȸ çƑ˹ǂƬǗä 8.7  þʕ ǂ˹Ǆ ƑǊ˷Ǆ ɂ˳˭ɚǄ Ƒȹǘ˱ǁä ˕ǐ˕Ƴ1.7 þǗä Ǎ˭Ɵ þʕ ǂ˹Ǆ  

Ɨ ƑǊƨƑ˷Ɯä Ɉƾƺ Ƒɀ˗˹˭ɚˬǁä Ƒˬɀ˗ƾ10,000,000,000  Ƒɀ˗˹˭ɚȸ ˙˷Ɯ ˣ˹ǐǘˬǁƑȸ üˤƾȹ ˜ƴˬǁäĀ Ƒˬɀ˗ƾƗ

 ǗĀ˕Ɵà ˞˭˲ȹ ƕƻ˳˭ɚ˶ǁä ðƑ˷ƜǗä ɄḨ Ǐ˴˰ȹ þä Ʋ˹ 

Counting in a bacterial world. New Scientist, 10 June 2008. 

 

 ˜ƴˬǁä þǗäĀüÞƑ˲˭˹ƨ  Ǉ˖ǉ ɄḨ ˗Ḩíä äíƑ˶ǁÝýƑƽîǓä  

 óîǓä ˗˶Ƴ4.5  ƕ˷ƨ þʕ ǂ˹Ɠ  

 ǏƟ ˣƏƑḨ üĀä Āä ó˗˭ƻȹ Ƒ˹Ɨäí ˢ˲ƾ˷ǐ˖˷Ǆ ˗Ǌ˟ ˣǄ ˗ˮǀà 3  ƕ˷ƨ þʕ ǂ˹Ɠ Ʉƽä ˣǄ Ƒȹǘ˱ǁä ˕ǐ˕Ƴ üĀàĀ

 ƕ˷ƨ þʕ ǂ˹Ɠ xǄ 

 ˗˶Ƴ Ƒ˷˶˲ƽ ˤǁƑȹǘ˱ǁä æ˕ǐ˕Ƴ ðƑ˷ƜǗä ǍǂƳ  Ƒɀ˗˹˭ɚˬǁä ˣƳ ˢǂḥƗà ˣǁĀ ƕǂǄƑḨ ðƑ˷ƜǗä ì˕Ƴ ǗĀ

 çƑ˹ǂƬǗä ˣḥǁĀˢǂḥƗƉƨ  ɄƽǓä ˢƽ˗ǁä ˣƳðƑ˷Ɯǔǁ Ƒȹǘ˱ǁä ˕ǐ˕Ƴ  Ɉƾƺ æ˕ƾƴ˶ǁä ˤǉĀ,71  Ɉƾƺ þʕ ǂ˹Ǆ

þǗä Ƒɀ˗˹˭ɚˬǁä ˣ˹ǐǘƓ Ǐǁä ɄƢìä ˣǁĀ 

0000000001 \ 1,700,000  



 ɄḨ ü˕ƴ˶ȸ Ǐ˷ƴ˶ȸ170  ƕ˹Ɵ çƑ˷ƏƑḨ xǄ ̞ǐ̞Ɯ ̇ Ɯ˷ ɍ̠ǆ þä ˒ ȹ˯ ƕ˷ƨ Ƒȹǘ˱ǁä æ˕ǐ˕Ƴ æ˕ƾƴǄ ˢǁ

 ˕ƜˤƗǍǂƳ  óîǓä Ʉˬƽ ˣǄ þʕɚȹ˗ˮǀà  îˤ˞Ɨ ˙˷˯Ḩ ˕ǐ˕Ɯ ˙˷Ɯ ɄˮǄ ɔƓƑ˲ǁä ˣǄ ɄˮǄ˰ǁä˴Āä þƑ 

 ˙˷˯ǀ ɄˮǄ ˙˷˯Ḩ Āä åǘḥǁä ɄˮǄ ˙˷˯Ḩ Āä ìˤƨǓä ɄˮǄ ƕǂ˹ƻǁä ɄˮǄ ˙˷Ɯ Āä îƑǉïä ɄˮǄ ˙˷Ɯ Āä

 Ʉ˰ǆ Ǉ̠ ˹Ʒ Āä 

 ðƑ˷ƜǗä Ǉ˖ǉ ˣǐƑƺÝæ˕ǐ˕˯ǁä  

 Ƒǉ̠ ˹ƷĀ Ƒɀ˗˹˭ɚˬǁä ƑǊ˹ƺ ˓ǂ˶ƪ ˤǁ ɄƓ 

 Ā ǏƟ xƏƑḨ xǄ ̞ǐ̞Ɯ ̇ Ɯ˷ ɍîä þä ˒ ȹ˯ Ƒȹǘ˱ǁä ˕ǐ˕Ƴ Āä ˕˹Ɵ˗ˮǀà  ǈ˯˭Ɨ îˤ˞˭ǁä æ̠ ˯ƪ þǗ) îˤ˞Ɨ

ǏǂƳǓ Ʉ˴ƟƑƺ îˤǊƪ èǘƙ ɄḨ ( ɍ̠Ƣä îʕǊƪ èǘƙĀ Ƒɀ̠˹ɚ˭ȸ xǄ ̞ǐ̞Ɯ ̇ Ɯ˷ ǏǂƳ îʕǊƪ èǘƙ ɄḨ

ƟäĀ îˤǊƪ èǘƙĀ çƑƗƑˬ˷ǁä ˣǄ ˕ǐ˕Ɯ ˙˷Ɯ ǏǂƳ˴  ä˖ɚǉĀ çƑǆäʕ ˹˰ǁä ˣǄ ˕ǐ˕Ɯ ˙˷Ɯ ǏǂƳ Ʉ 

 ˢǉ ˣǐä Ƒ˵ȹà üäˑ˲ǁäĀæ˕ǐ˕˯ǁä ðƑ˷ƜǗäÝ  

 Ǐ˭ǁäĀ Ǉîˤ˞Ɨ ÞƑ˷ƙä ˣƏƑḨ Ʉḥǁ ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä ƕƨäî˕ǁä Ǉ˖ǉ Ǐƺ ˓ǂ˶ƪ ˤǁ ɄƓìˤ˲ƗĀ ˗ǊˠƗ Ǎ˭Ɵ 

ǐ ˤǉ îˤ˞˭ Ǐƻ˭˰Ɨ ˢƙ ˣǄ ɍ˕ƴ˭Ɨ Ǉ˖ǉĀ5  Ǐǁä50  Ɉƨˤ˭˶ȿĀ ˣƏƑḥǁä ˕˹ƾƴƗ ˒˲Ɵ ƕ˞˹ƨĀ ƕǂƟ˗Ǆ25 

 ɄḨ ɍîä þä ˒˯˹ƺ ƕ˞ ƨ˹Ā ƕǂƟ̠Ǆ4  Ƒˬɀ˗ƾƗ ýƑȹäǁ ƕ˞˹ƨĀ ƕǂƟ˗Ǆ ˗Ǌˠȹ ˢǁ ƑǄƑ˶Ɨ ˕ǐ˕Ɯ ˙˷˯ǍǂƳ 

 Ʉˬƽ ˣǄ óîǓä˗ˮǀà  ƕ˹ǁƑ˰ǁä çƑ˷ƏƑḥǁä ˣǄ îˤ˞Ɨ 

 ðƑ˷ƜǗä ˢǉ ˣǐä Ƒ˵ȹà ǏǁäˑƨĀ ƕ˞˹ƨˤǁä ˢǊǂƟä̠ ˶ȸˠƗ Ǐ˭ǁä ˗Ǌ ƑǊ˷Ǆ8  æ˕ǐ˕Ɯ ˓ˬˮ˭ǁ ˗Ǌƪ ɄḨ

ÝÝÝÝÝÝÝ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ ú˕Ƭ 



 ý˕Ƴ .öʕ ˬƨà ɄḨ ɄƓ ˣ˹˷˲ǁä ˣǄ ˣ˹ǐǘ˶ǁä çƑ˫Ǆ Ǐƺ ˙˹ǁ ǈˠƟǘǆ þä ˒˯ȹ þƑḥǁ ƞ˹˰Ƭ îˤ˞˭ǁä ˤǁ

  Ǐ˶ǂƳ ˗Ǆä ˙˹ǁĀ ƕǂƪƑƺ ƕ˹Ʈ˗ƺĀ ƕƺä̠ ƢĀ æîˤ˞ƨä îˤ˞˭ǁä þä ˕Ḩˑǐ ä˖ǉ ƕɀáî 

 ˕˶˭ƴƗ îˤ˞˭ǁä ƕ˹Ʈ˗ƺǍǂƳ  ˤǉ ˣǐƑƺ îˤ˞˭ǁä îä̠ ˶˭ƨä îˤ˞˭ǁä˗˶˭˲˶ǁäÝÝÝÝ  

üƑ˴ƻǁä ɄˬƾƗ Ǘ ýƑƽîä ˤǉ ǈǁˤƾǆ ƑǄ þä ˢƷî 

 ɂǁƑ˱ȹ ì˗ǁä ä˖ǉ þä ˢƷî .ƕƳ̠ ˲ǁä ˙ƻ˷Ɠ þǗä è˕˰ȹ ǗĀ ǏƮƑ˶ǁä Ǐƺ þƑḨ ä˖ǉ þä üˤƾ˹ƨ ˜ƴˬǁä

 Ƒ˞Ƣ ìî ǈǆä ƞ˹Ʈˤ˭ǁ ˣḥǁ ˗˶˭˲˶ǁä Ǐ˯ɀî˕˭ǁä ˗˹˹Ƹ˭ǁäĀ îˤ˞˭ǁä îä̠ ˶˭ƨƑȸ ɍìƑ˷Ɨ Ǐ˭ǁä îˤ˞˭ǁä ƕ˹Ʈ˗ƺ

 îˤ˞˭ǁä ƕƳƑƨ ˣƳ ˢǂḥƗà þà éƑ˭ƟƉƨ 

 Ʉ˹˱Ɨ ˒ƴƬ þǗ Ǐ˰˹ƮˤƗ ÞǏƪ ˤǉ îˤ˞˭ǁä ƕƳƑƨ4.6  þƑ˲ǆǗä æî̞ƾǄ úʕƺ ä̟ǉ ƕ˷ƨ þʕ ǂ˹Ɠ

 Ǐƺ ƑǊ˴˹˱ǂƗ ˤǉ ˣḥǁĀ Ǐƴ˹ˬ˞ǁä24  .ǈǀäîìä úƑ˞ǆ Ǐƺ ƑǊǆǓ ƑǊǂ˹˱Ɨ þƑ˲ǆǖǁ ˣɚ˶ȹ ƕƳƑƨ 

 ˣǄ óîǓä ǍǂƳ îˤ˞˭ǁä ˣǄï þä ˓ǂ˹˱Ɨ ˤǁ4.6  ɄƓƑƾȹ ʕǉ ƕ˷ƨ þʕ ǂ˹Ɠ24  ɄḨ ɍà Ɉƾƺ ƕƳƑƨ

53000 ǉ óîǓä ǍǂƳ ç˗ˬƳ ƕ˷ƨ ɄḨ Āä ƕƳƑ˲ǁä Ǉ˖ǉ Ǐƺ ƕ˹ǆƑƙ ɄƓƑƾȹ ˤ3.2  ɄƓƑƾȹ ƕ˷ƨ þʕ ǂ˹Ǆ

 .Ʉ˹˱˭ǂǁ Ɉƾƺ ƕƾ˹ƽì 

 ɍà Ʉ˹ǂǁä ɂ˴˭˷Ǆ Ƒǆà˕ȿĀ12 Ʉ˹ǂǁä ɂ˴˭˷Ǆ  



 

4:00  ˢ˲ƾ˷ǐ ƕ˹ǂ˱ǁä ˕˹ƟĀ ˣƏƑḨ üĀä ˗Ǌ˟ ƑƟƑˬƬ ƕƴȸä̠ ǁä 

13:00  æ˕ƾƴ˶ǁä ƕ˹ǂ˱ǁä ˕˹ƟĀ Ǎǁä üˤ˰Ɨ Ƒˬɀ˗ƾƗ ˗Ǌˠǁä ˕ƴȸ æ˕Ɵäʕ ǁä 

18:00 ù˗Ƴ Ƒˬɀ˗ƾƗ ÞƑ˲Ǆ ƕƨìƑ˲ǁä Āä  Ƒ˹˲˷Ɯ ˗ƙƑḥ˭ǐ ɂ˹Ḩ ƕ˹ǂ˱ǁä ˕˹ƟĀ ä˖ǉ 

20:30  Āä8:30  ɍ̠ˬǄƑḥǁä îƑ˯ƻǆǗä è̞Ɵ Ƒˬɀ̠ƾƗ ÞƑ˲Ǆ 

22:00  ƕ˹ƮîǓä çƑƗƑˬ˷ǁä ç˗Ǌ˟ Ƒˬɀ˗ƾƗ ÞƑ˲Ǆ æ̠ ƪƑƴǁä Āä 



22:30 çä̠ ˳˰ǁä ç˗Ǌ˟ ÞƑ˲Ǆ ɂ˴ǆĀ æ̠ ƪƑƴǁä Āä 

23:00  Āä11  çäîˤƬƑ˷ǐ˕ǁä ç˗Ǌ˟ Ƒˬɀ˗ƾƗ ÞƑ˲Ǆ 

23:40 ɂ˴˭˷Ǆ Ʉˬƽ ˔ǂƙ Ǘä ˗˳Ƴ ƕ˹ǆƑˮǁä Āä îˤ˹˞ǁäĀ çƑ˹ǐ˕ˮǁä üĀä ç˗Ǌ˟ Ʉ˹ǂǁä 

23:58  Āä12  æì˗ƾǁä Ǎǁä ˗ˬǀǓä ˕˯ǁä ˗Ǌ˟ ɂ˴ǆĀ ƕƾ˹ƽì Ǘä 

 ˣǄĀ4  Ʉˬƽ Ǐǆäˤƙ12  þƑ˲ǆǗä ˗Ǌ˟ ýˤ˹ǁä ÞƑǊ˭ǆä Āä ÞƑ˲Ǆ 

Ɖ˝Ƒˬ˭ǐ ˙˹ǁĀ öîƑ˲˭ǐ öʕ Ʈˤ˶ǁä þä ɍà 

 ˣǄ Ʉƽä ƕ˯˹˭ǆ Ʉ˹ƻǁä0.2 Ɉƾƺ ƕ˹ǆƑƙ 

 Ɉƾƺ Ǐǆäˤƙ Ʋȿîà ˗Ƣä îˤ˞Ɨ ƕ˯˹˭ǆ ˤǉ Ǉ̠ ˹ƷĀ æîƑ˵˰ǁäĀ ÞƑḨ˖ǁäĀ ǈ˹ƺ ɍ˖ǁä ˕˹ƾƴ˭ǁä Ʉɚȸ þƑ˲ǆǗä 

Ā ƕƾ˹ƽì Ǐƺ æì˗ƾǁä Ʉḥǁ îˤ˞ƗĀ ǈǁ û˗˭˳˶ǁä ˕˯ǁä ɄƏäĀäĀ27  ˕˹ƾƴ˭ǁä ä˖ǉ Ʉɚȸ Ɉƾƺ ƕ˹ǆƑƙ  

 ƕ˹ƻ˹˟ˤǁä ƑǊƗƑ˶Əǘ˶ȸ ƑǊƺ˗ƴǆ Ǐ˭ǁä çƑ˹ǐ˕ˮǁä ɄḨ ɍà Ɉƾƺ ƕƳƑƨ ˔ǂƙ ƕ˯˹˭ǆ Ǐǉ îˤ˹˞ǁäĀ çƑ˹ǐ˕ˮǁä ɄḨĀ

 Ǐƺ Ǐǉ ç˗ƙ˕ǆä Ǐ˭ǁäĀ ˚˹ƴƗ Ǐ˭ǁä Ƒǉ˕˹ƾƴƗĀ20  .Ɉƾƺ ƕƾ˹ƽì20  ˓˯˭ǆä ƕƾ˹ƽì15,500  ˙˷Ɯ

 ˕˹ƾƴ˭ǁä Ǐƺ ƕȹƑƷ 

Ā ƕƳƑƨ ˣǄ Ǐǉ ɂƟäĀ˘ǁäĀ çäîˤƬƑ˷ǐ˕ǁä4  ɍà ɔƏƑƽ40  éƑ˭ǆǕ ƕƾ˹ƽì9,000  ˙˷Ɯ  

 xǄ ɍ̠ˬǄƑḥǁä xǄï xǄ ƕ˹ǆäʕ˰˹ ǁä ˒ƴ˳ǁä ɄḨĀ3  ƕḨ˗˰˭˶ǁä çƑ˷ƏƑḥǁä ǈ˹ƺ ç˗Ǌ˟ Ǐ˭ǁäĀ Ɉƾƺ çƑƳƑƨ 

 ɍà1,7  xǄ Ʉƽä Ǐƺ ̇ Ɯ˷ þʕ ǂ˹Ǆ3  Ɉƾƺ çƑƳƑƨ  



 ˣǄ à˕Ɠ ǈǆä ó˗˭ƻǄ ˣƏƑḨ üĀä þä ˢƷî20  ǈǆä sƷî îʕ Ɨ˞ þĀ̞Ɠ çƑƳƑƨ Ʋˬƨ ̠˶ ƨ˭äĀ ˓ Ǆ˵ ƕƳƑƨ

ó˗˭ƻ˶ǁä ʕǉ ̇ɚƴǁä xḥǁĀ îʕ˞˭ǁä Ǐƺ ö̠ƨǓä þʕɚȹ þä ˒ ȹ˯ þƑḨ ɍà Ɉ˲ȸǗä 

 ƕƳƑ˲ǁä ƕ˹ǂ˱ǁä ˕ƾƴǄ Ǎǁä îˤ˞Ɨ çƑƳƑƨ Ʋˬ˲ǁä Ǉ˖ǉ ˕ƴȿĀ1  ˗˶˭ƨä ɍ˖ǁäĀ ˗Ǌˠǁä ˕ƴȸ5 Ƒƨ çƑƳ

 ̞˹ƾƴƗ ̠ˮǀà ǈǆä sƷî ǈ˷Ǆ Ɉ˲ȸǗä ƕ˹ǂ˱ǁä ̞˹ƟĀ xǄ ö̠ƨà þƑḨ ɍà îʕ Ɨ˞ þĀ̞Ɠ 

 ƕƳƑ˲ǁä Ǐ˲˷˯ǁä ˗ƙƑḥ˭ǂǁ îˤ˞Ɨ çƑƳƑƨ ˙˶˱ǁä Ǉ˖ǉ ˕ƴȿĀ6  ˗˶˭ƨäĀ ÞƑ˲Ǆ3  îʕ Ɨ˞ þĀ̞Ɠ çƑƳƑƨ

 ƕƳ̠ ƨ ˙˹ǁĀ ƕƳîƑ˲˭Ǆ ƕǂ˯ƴȸ ˗˹˲ȹ îˤ˞˭ǁä ä˕Ɠ Ǐ˭ǁäĀ þƑɀ˗ˬǄƑḥǁä îƑ˯ƻǆǗä è˕Ɵ æƉ˯ƺ Ǎ˭Ɵ ɉˤ˰ǂǄ 

îˤ˞˭ǁä ƕ˹Ʈ˗ƺ þä ɍà  ƕƳîƑ˲˭Ǆ çä̆ ƻƽ ˣḥǁĀ Ɉƾƺ ˜ƴˬǁä Ʉ˹˱˭ǐ Ƒ˶Ḩ ˗˶˭˲Ǆ ˙˹ǁ Ǉʕ ƻ˴ȹ ɍ˖ǁä

 .Ɉƾƺ ǏǆäˤƙĀ ɔƏƑƽì ˗Ƣä Ǐƺ Ƒǉ̠ Ƣä 

ÝǇä̠ ǆ Ǘ äíƑ˶ǁ ÝöîƑ˲˭˶ǁä îˤ˞˭ǁä ˤǉ ˣǐä 

 ̞ǐ̞Ɯ ̇ Ɯ˷ Ɍ̠ǆ þä ˒ ȹ˯ ƕ˞ ƨ˹ʕǁä ɄƟä̠˶ǁäĀ ðƑ˷ƜǗä ì̞Ƴ ƕ˹ƟƑǆ xǄ ǏƮƑ˶ǁä Þ̆˯ǁä Ǐƺ ˓ǂƽ Ƒ˶ḥƺ

 ̆ǁä ǍǂƳ ɍĀƑ˲˭ǁƑȸ s˲ ƾǄ ʕǁ ä̟ǉ ýƑȹä Ʋȿîà Ʉǀ ƕƳƑƨ Ǐƺ ƑǉƑ˷ǐÞäî Ǐ˭ǁä ƕǂ˯ƴǁƑȸ ˣḥǁĀ ƕƳ̠ ˲Ḩ ˣǄ

 ̠ˮǀà ýʕǐ ɄḨ Ɍ̠ǆ þä þǗä ˒ ȹ˯ ɍà ä̞Ɯ ä̞Ɯ ̞ǐä̆˭ǐ æ̞ǐ̞Ɯ ðƑ˷Ɯä éƑ˭ǆä ü̞ƴǄ Ɍ̠ǆ þä ˒ ȹ˯ îʕ˞˭ǁä

 ƕ˞˹ƨĀ ƕǂƟ˗Ǆ Āä ƛ˭˷ǐ ˕ǐ˕Ɯ ˙˷Ɯ ˣǄ 

Ýƕ˹ƳˤˬƨǗä ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä ˣǐä ɄƽǓä ǍǂƳ Āä ˢǉ ˣǐä 

https://www.youtube.com/watch?v=H2_6cqa2cP4 

https://www.youtube.com/watch?v=H2_6cqa2cP4


 ǘ˹˴ƻƗĀ ƕǂ˶Ɯ îˤ˞˭ǁä ɄḨ ƞˬ˴ɀĀ ðƑ˷ƜǗä ƕ˹ƾˬǁ ƕ˹ǂ˱ǁä ˕˹ƟĀ ˣǄ îˤ˞Ɨ ˕Ɯˤǐ Ǘ äíâ ä˕Ɯˤǐ ˢǁ þäĀ

 Ā Ɖ˞Ƣ ƲƏäî ˢ˶˴Ǆ ƑǊƾǂƢĀ ä˖ɚǉ ˓ƾǂƢ Þ˕ˬǁä ˖˷Ǆ ðƑ˷ƜǗä Ǉ˖ǉ þä ä˖ǉ ˓ˬˮɀǈǁǗä å˗ǁä ˤǉĀ  Ʉ˹ǁ˕Ɠ

.Ǐ˶ǂƳ 

 

˭ǁä ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä ƕˬƨƑ˷˶ȿĀɀîä ˣḥǁĀ ƑƾȸƑƨ ƑǊ˵ƴȸ ˣƳ ˓˶ǂḥƗ Ǐ ̞ ˤǉĀ ˗Ƣä ˕ƴȸ ƞƮĀà þä  

 ˣƳ Ʋ˶˲ǆ ƕ˶ƏǘǄ˹ƻ˹˟Āƕ  ƕ˹ƻ˹˟Ā ƕˬƨƑ˷ǄĀˢǂƽƉƗ Ƒǉˤ˶˲ȹ ɂƨǔǁ ˣḥǁĀ  

Adaptation 

 ˢ˹˶˴Ɨ ƕ˶ǂḨ äˤǄ˕˱˭˲ȹ ǘ˹ḥǁ ƑǉˤǄ˕˱˭ƨä ƕ˶ǂḥǁä Ǉ˖ǉ ƕƾ˹ƾ˰ǁä Ǐƺ˒ƨƑ˷Ǆ ɔ˹ƽì  

Design 

 ˢ˶˴Ǆ ìˤƜĀ äˤ˵ƺ˗ǐ ˢǊǆǓĀ ˢ˶˴Ǆ ûƑ˷ǉ þä Ǐ˷ƴƗ ˢ˹˶˴Ɨ ƕ˶ǂḨ þǗ 

Designer 

 îˤ˞Ɨ ƑǊǆƑȸ äˤƟˤǐ Ǐḥǁ ˢǂƽƉƗ ýä˕˱˭ƨä äˤǂ˵ƻȹ ˢǊƺ ˒ƨƑ˷Ǆ ÞǏ˳ǁɔǂƢ ˙˹ǁĀ ˒ƨƑ˷Ǆ.  

 ˣƏƑḥǁä ñƑƳ ɂ˹Ḩ ˓ǁƑƨ ˤǁ ˗ˮǀà æƑ˹˰ǂǁ ƞǂ˴˹ǁ ˢǂƽƉƗ Þ̆ Ɯ ɍàĀ ˢǂƽƉƗ Āä îˤ˞Ɨ ǈ˹ǂƳ äˤǁˤƾȹ Þ̆ Ɯ ɍà

 îˤ˞˭ǐ þä Ʉˬƽ ˢǂƽƉ˭˹ǁ ƕȸƑƜâ ǈǁ ˕˯Ɨ ˣǁ ˤ˵ƴǁä ä˖ǉ îˤ˞Ɨ ÞƑ˷ƙä ǏƺĀ 

 ƕȹä˕ˬǁä ˣǄ ìˤƜˤǄ ˢǂƽƉ˭ǁä þà ˕˯˹ƨ ˣ˹Ǆä þƑ˲ǆä ɍäĀ 



 ǍǂƳ ɊƺƑ˰ȹ åƑ˱˭ǆǗäĀ (ƕ˹ƻ˹˟ˤǁä çƑ˶Əǘ˶ǁä ˤǉĀ ƑǊ˶ǂƽƉƗ ˒ƨƑ˷ǐ Ƒ˶ȸ ƕ˶˶˴Ǆ ɍà) ƕ˶ǂƽƉ˭Ǆ çƑ˷ƏƑḥǁä

 åƑ˱˭ǆǗä .ǈǁ ƕ˹ƻ˹˟ˤǁä çƑ˶Əǘ˶ǁä ǈƴǄ ðî˕ǆ ˣƏƑḨ ɄḨ ðî˕ǆ ƑǄ˕˷Ƴ ä˖ǊǁĀ .ƑǊ˶ǂƽƉƗ ƕɀîä̠ ˶˭ƨä

 åƑ˱˭ǆǗä åˤ˹ƴǄ Āä ˗ǐƑƸǄ ƞˬ˴ȹ ɍà æ̠ ƻ˝ ǈǁ è˕˰ȹ ˣǄĀ Ǉîä̠ ˶˭ƨä ǍǂƳ ɊƺƑ˰ȹ Ɉƾƺ Ǐƴ˹ˬ˞ǁä

ǁä .ƕɀˤƽĀ ƕ˶˹ǂƨ öäˤǆǓä ǍǂƳ ɊƺƑ˰ɀĀ ǈǂɀ˘ǐ Ǐƴ˹ˬ˞ 

 ìˤƜˤǄ ˤǉ ɂ˹ḥ˭ǁä þä ˣ˹˭ǆˤ˹ǁ ˤǉĀ ˣɀîˤǊ˳˶ǁä îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà ǈȸ ˗ƽà ɄƓ Ɉƾƺ ǏǄǘḨ ˙˹ǁ ä˖ǉ

 ìˤƾȹ ɍ˖ǁä ˤǉ ɄƴƻǁƑȸ ìˤƜˤ˶ǁä ɂ˹ḥ˭ǁä ɄƓ ɂ˹ḥ˭ǁä ǍǂƳ Ʉ˶ƴȹ Ǘ åƑ˱˭ǆǗä ä˖ǊǁĀ åƑ˱˭ǆǗä Ʉˬƽ

üˤƾ˹ƺ ˗ǐƑƸ˶ǁä ƕǁäïäĀ åƑ˱˭ǆǘǁ 

 Ǘ îˤ˞˭ǁä åƑ˱˭ǆǘǁ ìƑƽ ˢǂƽƉ˭ǁä .ɄƴƻǁƑȸ ƕ˶ǂƽƉ˭Ǆ çƑ˷ƏƑḥǁä ɄḨ þǗ ˢǂƽƉ˭ǂǁ ƕ˹ǂ˶ƴḨ ɂƬˤǐ þà Ʋ˹˞˭˲ȹ

 .Ʉ˵ƺà ˢǂƽƉƗ Ǎǁä ìˤƾȹ æîĀ˗˵ǁƑȸ ˙˹ǁ Ǐƴ˹ˬ˞ǁä åƑ˱˭ǆǗä ÛǏƴ˹ˬ˞ǁä 

ĶEvolution cannot be described as a process of adaptation because 

all organisms are already adapted. Adaptation leads to natural 

selection, natural selection does not necessarily lead to greater 

adaptation.ķ 

Lewontin, ĶAdaptation,ķ in Scientific American, September, 1978. 

 

 ƕ˫˹ˬǂǁ ƕ˶ƏǘǄ ˗˹Ƹǁä ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä Ǐƺ ǈƽ˕Ɠ Ƒǆ˗ḥƺ ˤǁ åƑ˱˭ǆǗƑƺ ˕ƴȸ üƑ˶˭ǀä Ʉˬƽƕƻ˴ǁä îˤ˞Ɨ 

 ˕˯˷ƨ ƑǊƴǄ ˙˹ǁĀ Ƒǉ˕Ʈ åƑ˱˭ǆǗä þä ƑǊǁ ˙˹ǁ Ǐ˭ǁä ƕ˞˹ƨˤǁä ɄƟä̠ ˶ǁä ÞƑƳìä Ǐƻ˷ǐ Ƒ˵ȹä ä˖ǉĀ



ìˤƜĀ . ˗˹ƷĀ ûƑ˶ƨǓä ˣǄ Ʉƾƙà Ǐǉ ǏƏƑǄ˗ˬǁ ˕ƴȸ Ƒǉîˤ˞Ɨ Ʉ˶˭ɚȹ ˢǁ Ǐ˭ǁä ƕɚ˶˲ǁä ƑƾȸƑƨ ˓ǂƽ Ƒ˶ḥƺ

 îˤ˞Ɨ Ʉ˶˭ɚȹ ˢǁĀ ˕ƴȸ îˤ˹˞ǁ Ƒǉîˤ˞Ɨ Ʉ˶˭ɚȹ ˢǁ Ǐ˭ǁä ɂƟäĀ˘ǁä Ƒ˵ȹàĀ .ǗĀà üä̆ ˭ƺ ƕɀ˗ˬǂǁ ƕˬƨƑ˷Ǆ

ä êƑ˷˯ǁä ˣǄ ä˕Ɯ ˗˹ˮḥǁä Ǉ̠ ˹ƷĀ Ǎ˷ƻ˹ƨ ˣǄ üĀä Ǐǉ Ǉ̠ ˹Ʒ Āä ˚ɀ˗ǁä Āä Ǐ˲ƻ˷˭ǁä ïƑǊ˯ǁä Āä ˒ǂƾǁä Ā

ǘƬä îˤ˞˭ǁä ˕Ʈ ˤǉ åƑ˱˭ǆǗä þä ˕ḨˑƗ ƑǊǂḨ ɄƟä̠ ˶ǁä 

 Ā ǇƑ˹˶ǁä Ǐƺ ˓ƪƑƳ ɂ˹Ḩ ɂǆƑƳï ƑǊǁ ˣḥƗ ˢǁ ˤǂƺ ɂǆƑƳ̆ ǁƑȸ û˗˰˭Ɨ ûƑ˶ƨǓä .ûƑ˶ƨǓä ɂǆƑƳï ǘˮǄ

˓˯ǆ ɂ˹ḨĀ ǇƑ˹˶ǁä Ǐƺ ƕ˳˹ƴǁä Ǐƺ ˢǂƽƉ˭˭ǁ ɂǆƑƳï ƑǊǁ ç˗Ǌ˟ Ǎ˭Ɵ ƑǊƓ Ƒ˹ǁƑƟ ǈɚ˶ƨ ˓˯˭ǆä ˤǁ ɄƓ Ý

 ý˕Ƴ ˣǄ Ƒ˵ȹàĀ ƕˬƨƑ˷˶ǁä ƕḨ˗˰ǁä ǍǂƳ æî˕ƾǁä ý˕Ƴ ˣǄ çˤ˶˭ƨ ƕƻ˷Ƴï ǈˬˬ˲ȸ ç˕ƾƺ Ǐ˷˹Ɯ Ɖ˞Ƣ

 äʕ Ʈ˗˭ƻȹ Ƒ˶Ḩ ɂǆƑƳï ìˤƜĀ Ʉˬƽ ˡ˶˲ǁƑƺ ä˖Ǌǁ .ɄǊƨà ˗Ƣä ˣƏƑḨ ƑǊ˶Ǌ˭ǂ˹ƨ Ƒ˵ȹàĀ ɄǀǗä ˣǄ ˣɚ˶˭ǁä

ƴƗ ˣǁ çƑ˷ƏƑḨ Ǉ˖ǉ ˡ˶ƨ ƞˬƬà Ǎ˭Ɵ ÞƑƾˬǁä ǍǂƳ æî˕ƽ ǈǁ ˙˹ǁ ǈǆä ˢƷî îˤ˞˭ǁä Ʉ˶ǀà ɂ˹ḥƺ ˚˹

ÝƑ˹ǁƑƟ ǈƺ˗ƴǆ 

 ɂ˹Ḩ ƕƏî ƑǊǁ ç˗Ǌ˟ ˤǁĀ ƕƏî ƑǊǁ ˗ǊˠƗ þà Ʉˬƽ ˓˶ǂƽƉƗĀ ƕ˹ƏƑǄ˗Ɠ ˓ƪƑƳ ɂ˹Ḩ ƕƏ˗ǁä çäí ƕɚ˶˲ǁäĀ

 ÝɈƾƺ ˢ˹ƪƑ˹˱ǁä çäí ûƑ˶ƨǓä ˣǄ ƕ˶ƏǘǄ Ʉƽä ǏǉĀ ˢ˹ƪƑ˹˱ǁä ƲǄ ƕƏ˗Ɠ Ɉƾƺ ǇƑ˹˶ǁä Ǐƺ ˚˹ƴƗ ˓ǆƑǀ 

 ɍà Ƒ˵ȹàĀ þĀ̞Ɠ ǈɚ˶ƨ ̞˯Ɨ xǂƺ Ǉîʕ Ɨ˞ ɄƟä̠Ǆ ǍǂƳ ƕǁìä ǈǁ ̞˯Ɨ xǁ ɂǆƑƳ̆ǁä ɄˮǄ îʕ Ɨ˞ ʕ˵ Ƴ

 ̠ˬǀà ƕƻ˷Ƴï ƑǊƓ ƕɚ˶ƨ sƙ îʕ˞˭ǐ ä̞Ɠ ä̞Ɯ ä̠˹ƸƬ ƕƻ˷Ƴï ƑǊƓ öʕ˷ǁä ̇ƻǆ xǄ ɍ̠Ƣä ƕɚ˶ƨ sƙ ɂǆƑƳï

 ˗Ǌˠȹ ä˕Ɠ ǈƴǄĀ ɄǄƑḥǁä ƕƻ˷Ƴ̆ ǁä ä˖ǉ ƑǊƓ ǈɚ˶ƨ Ƒǉ˕ƴȸ ˢƙ ɄǄƑḨ üĀǓä ƕƻ˷Ƴ̆ ǁä ä˖ǉ ƑǊƓ ƕɚ˶ƨ ˢƙ

Ƭ ǏǆƑˮǁä ɂ˷Ƴ̆ ǁä Ǉ˖ǉ äíâ Ǉ˖ǉ ˣǄ ý˕ƽà ƕɚ˶˲ǁä Ǉ˖ǉ þä äˤǁˤƾȹ ˢǊƴ˶˲˭ƨ Ɉƾƺ .ä˖ɚǉĀ ä˕Ɯ ˗˹Ƹ

 ƕ˹Ʈ̠ƻǁä Ǉ̟ǉ çƑˬƙǕ äĀ̞Ǌ˭˯ ȹ Ƒǉ̞ƴȸ sƙ ƕ˹Ʈ̠ƺ Ɉƾƺ ƞƮäĀ Ʉ˹ǁì ɍà þĀ̞Ɠ Ǉ̟ǉ Ǐǁä çîʕ Ɨ˞ ƕɚ˶˲ ǁä

.ɄǉƑƜĀ ˢǂƴǁä ˕Ʈ ǈǆä ǇĀ˗ˬ˭ƴȹ Ɖ˞Ƣ ˢǊǆä ˢǊǁ üˤƾȹ ˣǄĀ 



 ˕Ʈ ˤǉ çäÞƑ˴Ɵâ ˣǄ ˓Ǆ˕ƽ ƑǄ ɄǊƺÝˢǂƴǁä  

 ƕǁìǓä ˣǐäǍǂƳ ƺ ƕ˹Ʈ˗Ýîˤ˞˭ǁä  

ÝþǗä Ƒ˷˹˷Ƴä ýƑǄä ɊƟǘǄ þʕɚȹ þä ˒ ȹ˯ ɍ̟ǁä îʕ˞˭ǁä xǐä 

 Ǘä Ā æîˤ˞ƨä ˤǉ îˤ˞˭ǁä þä ä˖ǉ ƞƮˤǐ ä˖ǉ ˓ˬˮɀ Ƒ˹˶ǂƳ ä˖ɚǉ ˓ƾǂƢ Þ˕ˬǁä ˖˷Ǆ ðƑ˷ƜǗä Ǉ˖ǉ þä

ǈǁǗä å˗ǁä ˤǉĀ ƲƏäî ˢ˶˴Ǆ ƑǊƾǂƢĀÝ  

ǈǆä üˤƾȹ þä Ʉˬƽä Ǘ ˣḥǁĀ ÞƑ˳ȹ Ƒ˶ȸ ˣǄˑǐ þä ɔ˰ǁä ǈǁ îˤ˞˭ǁƑȸ ˣǄˑǐ þä ˕ɀ˗ǐ ˣ˶ƺ  ǈǆǗ ǈȸ ˣǄˑǐ

.Ǐƾ˹ƾ˰ǁä ˢǂƴǁä ˕Ʈ ǈǆǓ Ǐ˶ǂƳ 

 

******** 

îˤ˞˭ǁä èĀ˕˰ǁ ˕Ǌ˳Ɨ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ Ʉǉ 

 

 æ̠ ˹ˬḥǁä çƑ˷ƏƑḥǁä çä̠ ƻ˝ Ǐƺ Ʉ˶ǀà þä Ʉˬƽ 

 ä˕Ɯ ýƑǉ ˗Ǆä ƞ˹ƮˤƗĀ îˤ˞˭ǂǁ Ʉ˹ǁì Ǐǉ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ þä ƕǁˤƾǄ ǍǂƳ ìîà þä Ƒ˵ȹä ˕ɀîä

ḥǁä ì̞Ƴ îʕ Ɨ˞ ʕǉĀ îʕ˞˭ǁä ƕ˹Ʈ̠ƻǁ ä̞Ɯ ɍ̆˱ Ǆ Ƒ˵ȹàĀ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ þƑḨ ˤǂƺ .çƑǄĀïˤǄĀ˗

 îˤ˞Ɨ ˣǄ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ˕ɀ˘ǐ ˕ƾƳǔǁ Ɉ˲ȸǗä ˣǄ îˤ˞˭Ɨ Ƒ˶ǂḨ ðƑ˷ƜǗä þä ˒˯ȹ ƕ˰˹˰Ƭ

 ì˕Ƴ ìƑȹìïƑȸ îˤ˞ƗĀ ˕˹ƾƴƗ ìäì˘ǐ ˣḥǁĀ ˓ƓƑƙ ǈƗƑǄĀïˤǄĀ˗Ḩ ì˕Ƴ ˙˷˯ǁä þä Ǐ˷ƴ˶ȸ .˗ƢǓ ˙˷Ɯ



Ƣä ˙˷Ɯ ˣǄ îˤ˞Ɨ ˗ˮǀà ˙˷Ɯ ðî˕ǆ Ƒ˶ǂḨ ɍà îˤ˞Ɨ Ʉ˹ǁì ä˖ǉĀ çƑǄĀïˤǄĀ˗ḥǁä þä ɍ̠ǆ þä ˒ ȹ˯ ̠

 ì̞Ƴ çƑˬƙ ʕǉ Ǉä̠ǆ ɍ̟ǁä xḥǁĀ .̇ɚƴǁä Ɍ̠ǆ ǗĀ ƕɀĀƑ˲Ǆ ɄƽǓä ǍǂƳ Āä ̠ˮǀà ǈƗƑǄĀïʕǄĀ̠Ḩ ì̞Ƴ

ðƑ˷ƜǗä Ǐƺ çƑǄĀïˤǄĀ˗ḥǁä 

 ̠˹ǆìîƑƜ þĀ̞ǂǐä üƑƽ ɄƓ ǏǄǘḨ ̇ ǁ˹ ä̟ǉ 

 ˕ǐ˕˰˭ǁ ƕƟƑ˭˶ǁä ƕ˹Ɯˤǁˤƺîˤ˶ǁä çƑƻ˴ǁä ˣǄ ɍà ˣǄ ˗ˮǀà ɄƓ ˓ƓƑƙ ƑˬǁƑƷ ˤǉ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ

ðƑ˷ƜǗä 

ĶChromosome number is probably more constant, however, than any 

other single morphological characteristic that is available for species 

identification.ķĲ*Eldon J. Gardner, Principles of Genetics, p. 211.  

 çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ìƑȹìïä þä çƑˬƙǕ îˤ˞˭ǁä ɍ˕ɀˑǄ ˔˰ˬǐ ä˕ȿĀîˤ˞˭ǁä ǍǂƳ Ʉ˹ǁì ˤǉ  

 ɍ˕ɀˑǄ ˣǄ Ƒǉ̠ Ḩ˖ǐ ˕Ɵà ˕ƴȹ ˢǁĀ ƑǄƑ˶Ɨ ƑǊ˷Ƴ ýǘḥǁä ˁʼˤƗĀ ƕȹä˕ˬǁä ˣǄ ç˗Ǆ˕Ɨ èƑ˰ȸǓä Ǉ˖ǉ ˣḥǁ

 ƑǊ˷Ƴ ˢǂḥ˭ǐ îˤ˞˭ǂǁ ˕ɀˑǄ ˕˯Ɨ ˣǁĀ ɔ˰ȸ îˤ˞˭ǁä ƕ˹Ʈ˗ƻǁ ƕƙîƑḨ þƑḨ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ þǗ îˤ˞˭ǁä

îˤ˞˭ǁä Ɖ˞Ƣ ǍǂƳ êʕ ƮˤƓ ˕Ǌ˳Ɨ ƑǊǆǓ þǗä 

Ƒḥǁä þä îˤ˞˭ǁä ˒˲Ɵ ǏƴǄ Ʉ˹˱˭ƺ þƑ˲ǆǖǁ Ʉ˴˹ǁ Ƒɀ˗˹˭ɚˬǁä ɄˮǄ ˢȹ˕ƾǁä ˣƏƑḥǁä ˣǄ îˤ˞˭˭ǁ çƑ˷Ə

 þä Ǎ˷ƴ˶ȸ çƑǄĀïˤǄĀ˗ḥǁäĀ çƑ˷˹˯ǁäĀ ìäˤǀǗä ì˕Ƴ ìäì˘ǐ þä ˒˯ȹ æ˕ƾƴ˶ǁä ƕˮǐ˕˰ǁä çƑ˷ƏƑḥǁä ˣǄ Ǉ̠ ˹ƷĀ

 Ǐƺ ˕ƟäĀ ýĀïˤǄĀ˗Ḩ ǍǂƳ æìˤƜˤǄ ƕǂ˹ǂƽ çƑ˷˹ƜĀ ƕ˹˷˹Ɯ ìäˤǀä ì˕ƴȸ þƑḨ û˗˭˳˶ǁä ɄƬǗäĀ ˕˯ǁä

ƕ˞˹˲ˬǁä ƕ˹ǂ˱ǁä æ˕˹ƟĀ ˣƏƑḥǁä  ǍǂƳ Ƒǉì˕Ƴ ˕ɀ˘ɀĀ ˗ˮǀà çƑ˷˹ƜĀ ˗ˮǀä ìäˤǀä ˒˲˭ɚȹ à˕Ɠ ˣḥǁĀ



 îʕ˞˭ǁƑȸ çƑ˷˯˹ ǁä ì̞Ƴ ̞ɀ̆ǐ ä̟ɚǉĀ ɄǊƨà ǈ˱ ǆ˲ ƞˬ˴ ǁ˹ s˲ ƾ˷˹ƺ ì̞˰Ǆ Ɍʕ˭˲ ǁ˶ Ʉ˴ ƺ˹ ýĀïʕǄĀ̠ḥǁä

 ì̞Ƴ ̇ƻǆ sǊǁ û̠˭ Ǆ˳ ɄƬà xǄ x˹˷ƏƑḥǁä þʕɚȹ þä ˒˯˹ƺ .çƑǄĀïʕǄĀ̠ḥǁä ì̞Ƴ ̞ɀ̆ǐ

Ƣ̠ä xƏƑḥǁ îʕ Ɨ˞ ʕǉ ɍ̟ǁä xƏƑḥǁä þʕɚɀĀ .çƑǄĀïʕǄĀ̠ḥǁä  ̇ƻǆ ǈǁ þʕɚɀĀ ̠ˮǀà çƑ˷˹Ɯ ǈǁ þʕɚȹ

 æìƑɀï ƛɀî̞Ɨ îʕ˞˭ǁä æ̠˯ƪ Ǐƺ ɍ̠ǆ þä ˒ ȹ˯ Ƒ˵ȹäĀ .̇ɚƴǁä ̇ ǁ˹Ā ǈ˷Ǆ ̠ˮǀà Āä çƑǄĀïʕǄĀ̠ḥǁä ì̞Ƴ

 ˗ˮǀà îˤ˞Ɨ ˗ˮǀǗäĀ çƑǄĀïˤǄĀ˗ḥǁä Ǐƺ Ʉƽä îˤ˞˭ǁä æ̠ ˯ƪ Ǐƺ ƕˬƗ˗Ǆ ɄƽƑƺ ƞƮäĀ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ

.çƑǄĀïˤǄĀ˗ḥǁä Ǐƺ ì˕Ƴ 

˷ƏƑḥǁä Ǐƺ Ǉ˖ǉ ǍǂƳ ˗Ƣä Ʉ˹ǁì Ƒ˵ȹä çƑǆäʕ˹ƟĀ çƑ˵ɀʕƓ ǍǂƳ ɍʕ˭˰Ɨ Ǐǉ Ƒ˹˲ Ɯ˷ éĀä̆˭Ɨ Ǐ˭ǁä çƑ

 ǈȸ ˤǉ þƑ˲ǆǗä þä ˣǄ ü˕ˬƺ ɂ˴˷ǁä ˤǉ ǏǄĀïˤǄĀ˗ḥǁä Ƒǉäˤ˭˰Ǆ ƕɀˤ˷Ǆ23  ɍä éĀï46  ƕƮˤ˹ˬǁä

 ǍǂƳ Ƒ˶Ǌ˷Ǆ ɄḨ ɍʕ˭˰ȹ ɍʕ˷˶ǁä þäʕ˰˹ ǁäĀ23  çˤ˯ɀ˘ǁä ˣɀˤḥƗ ˕˷Ƴ ˗ƢǗä Ƒ˶Ǌ˷Ǆ ɄḨ ˒ƨƑ˷˹ǁ ì˗ƻǄ

ǁä xƏƑḥǁä þä ̞Ḩˑǐ ä̟ǉĀ çʕ ɀ˯ï þʕḥƗ Ƒ˶ǁ ǗäĀ åîƑƾ˭Ǆ ì̞Ƴ ǍǂƳ ɍʕ˭˰ȹ þä ˒ ȹ˯ ̠Ƣä xǄ îʕ˞˭ǐ ɍ̟

 .çƑǄĀïˤǄĀ˗ḥǁä ˣǄ 

 .ƑǄƑ˶Ɨ îˤ˞˭ǁä ÞƑƳìä ˗Ǆ˕Ɨ ƕƙîƑḨ ɂ˳ḥƗ îˤ˞˭ǁä ǍǂƳ Ʉ˹ǁ˕Ḩ çƑǄĀïˤǄĀ˗ḥǁä ƕƨäîì ˣḥǁĀ 

ùîƑƴ˶ǁä æ̠ Əäì ˣǄ Ʉƽǔǁ ˗ˮǀǓä ˣǄ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ý˕ƽƉƨ 

 Ǐˬ˳Ƴ çƑˬǆ ˤǉ çƑǄĀïˤǄĀ˗Ḩ ì˕Ƴ ǈȸ ˣƏƑḨ ˗ˮǀä äʕ ǂ˹˱ƗĀ 



Organism Scientific name 

Diploid 

number of 

chromosomes 

Notes 

Adders- tongue 

 

Ophioglossum 

reticulatum 

1260 

 ɍà27  ɂʷƮ

þƑ˲ǆǘǁ 

[1] This fern has 

the highest known 

chromosome 

number of any life 

form.  

Field Horsetail 

 

Equisetum 

arvense 

216  

Rattlesnake fern 

 

Botrypus 

virginianus  

184[2]  

Carp 

 
 104  

http://en.wikipedia.org/wiki/Ophioglossum
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Grubben2004-1
http://en.wikipedia.org/wiki/Field_Horsetail
http://en.wikipedia.org/wiki/Equisetum_arvense
http://en.wikipedia.org/wiki/Equisetum_arvense
http://en.wikipedia.org/wiki/Botrypus_virginianus
http://en.wikipedia.org/wiki/Botrypus_virginianus
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-2
http://en.wikipedia.org/wiki/Carp


Red viscacha 

rat 

 

Tympanoctomys 

barrerae 

102 [3] 

Highest number 

known in 

mammals, a 

tetraploid.[4] 

Kamraj (fern) 

 

Helminthostachys 

zeylanica 

94  

Aquatic Rat 

 
 

Anotomys 

leander 

92[5]  

Shrimp 

 

Penaeus 

semisulcatus 
86- 92 [6]  

Grape fern Sceptridium 90  

http://en.wikipedia.org/wiki/Red_viscacha_rat
http://en.wikipedia.org/wiki/Red_viscacha_rat
http://en.wikipedia.org/wiki/Tympanoctomys_barrerae
http://en.wikipedia.org/wiki/Tympanoctomys_barrerae
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Contreras-3
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Gallardo-4
http://en.wikipedia.org/wiki/Helminthostachys
http://en.wikipedia.org/wiki/Helminthostachys_zeylanica
http://en.wikipedia.org/wiki/Helminthostachys_zeylanica
http://en.wikipedia.org/wiki/Aquatic_Rat
http://en.wikipedia.org/wiki/Anotomys_leander
http://en.wikipedia.org/wiki/Anotomys_leander
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Schmid-5
http://en.wikipedia.org/wiki/Shrimp
http://en.wikipedia.org/wiki/Penaeus
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Hosseini-6
http://en.wikipedia.org/wiki/Grape_fern


 
Hedgehog 

Genus Atelerix  

 

 

 90  

Nagaho- no-

natsu- no-

hana- warabi 

 

Botrypus strictus  88 

B. strictus  and B. 

virginianus have 

been shown to be 

paraphyletic in the 

genus Botrypus 

Pigeon 

 

 80  

http://en.wikipedia.org/wiki/Hedgehog
http://en.wikipedia.org/wiki/Atelerix
http://en.wikipedia.org/wiki/Pigeon


Turkey  80[7]  

African Wild 

Dog 

 
 

Lycaon pictus 78[8]  

Chicken 

Gallus gallus 

domesticus 
78  

Coyote Canis latrans 78[8]  

Dhole Cuon alpinus 78  

Dingo 

Canis lupus 

dingo 
78[8]  

Dog 

Canis lupus 

familiaris 
78[9] 

76 autosomal and 

2 sexual.[10] 

Dove  78[11] 
Based on African 

collared dove 

Golden Jackal Canis aureus 78[8]  

http://en.wikipedia.org/wiki/Turkey_(bird)
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Aslan-7
http://en.wikipedia.org/wiki/African_Wild_Dog
http://en.wikipedia.org/wiki/African_Wild_Dog
http://en.wikipedia.org/wiki/Lycaon_pictus
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Chicken
http://en.wikipedia.org/wiki/Coyote
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Dhole
http://en.wikipedia.org/wiki/Cuon_alpinus
http://en.wikipedia.org/wiki/Dingo
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Dog
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-DOG-9
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-10
http://en.wikipedia.org/wiki/Dove
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-DOVE-11
http://en.wikipedia.org/wiki/Golden_Jackal
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8


Wolf Canis lupus 78  

Maned Wolf 
Chrysocyon 

brachyurus 
76  

Bat- eared Fox 

 

Otocyon 

megalotis 

72[8]  

Black 

nightshade 

 

Solanum nigrum 72[12]  

White- tailed 

deer 

 

Odocoileus 

virginianus 
70  

Elk (Wapiti) 
Cervus 

canadensis 
68  

Red Deer Cervus elaphus 68  

http://en.wikipedia.org/wiki/Wolf
http://en.wikipedia.org/wiki/Maned_Wolf
http://en.wikipedia.org/wiki/Bat-eared_Fox
http://en.wikipedia.org/wiki/Otocyon_megalotis
http://en.wikipedia.org/wiki/Otocyon_megalotis
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-Canids-8
http://en.wikipedia.org/wiki/Solanum_nigrum
http://en.wikipedia.org/wiki/Solanum_nigrum
http://en.wikipedia.org/wiki/List_of_organisms_by_chromosome_count#cite_note-12
http://en.wikipedia.org/wiki/White-tailed_deer
http://en.wikipedia.org/wiki/White-tailed_deer
http://en.wikipedia.org/wiki/Elk
http://en.wikipedia.org/wiki/Red_Deer
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiEm_zY2c3KAhUFVhoKHfkqCAwQjRwICTAA&url=http://www.awf.org/wildlife-conservation/bat-eared-fox&psig=AFQjCNEvV4nhx4lip3zUBIKK83yuaZ3LVQ&ust=1454111525973463
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwicpafx2c3KAhVMXBoKHWrhB84QjRwICTAA&url=https://gobotany.newenglandwild.org/species/solanum/nigrum/&psig=AFQjCNHAPl9m1DeW7jLqeAwFVdSC_3ugxg&ust=1454111577000941
http://www.google.ca/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjDpuiF2s3KAhVL7hoKHchJAh4QjRwICTAA&url=https://en.wikipedia.org/wiki/White-tailed_deer&psig=AFQjCNHThT5HrMeBVd2R0Rgbcx9HgjBXFg&ust=1454111620098880


Gray Fox 

Urocyon 

cinereoargenteus 
66[8]  

Raccoon Dog 

 

Nyctereutes 

procyonoides 
66 

Some variation in 

the number of 

chromosomes 

between 

individuals [13] 

Chinchilla 

 

Chinchilla 

lanigera 
64 [14]  

Echidna  63/64 

63 (XXY, male) 

and 64 (XXXX, 

female) 

Fennec Fox Vulpes zerda 64[8]  

Horse 
Equus ferus 

caballus 
64  

http://en.wikipedia.org/wiki/Gray_Fox
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Spotted Skunk Spilogale x 64  

Mule  63 semi- infertile 

Donkey 

Equus africanus 

asinus 

62  

Giraffe 

 

Giraffa 

camelopardalis 
62  

Gypsy moth 

 

 62  

Bengal Fox 

Vulpes 

bengalensis 
60  

American Bison Bison bison 60  
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Cow 

 

Bos primigenius 60  

Goat  60  

Woolly 

Mammoth 

 

Mammuthus 

primigenius 
58 

extinct; tissue 

from a frozen 

carcass 

Elephant 

 

 56  

Capuchin 

Monkey 

Cebus x 54[15]  

Hyrax 

 

Hyracoidea 54[16] 

Hyraxes are 

considered to be 

the closest living 
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relative to the 

Elephant.[17] 

Sheep 

 

 54  

Silkworm 

 

Bombyx mori 54  

Cotton 

 

Gossypium 

hirsutum 
52[18]  

Platypus 

 

Ornithorhynchus 

anatinus 
52 [19] 

Ten sex 

chromosomes. 

Kit Fox  50  

Pineapple Ananas comosus 50[18]  
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Striped skunk 

 

Mephitis mephitis 50  

Zebrafish 

 

Danio rerio 50[20]  

Beaver  

 

Castor fiber 48  

Chimpanzee 

 

Pan troglodytes 48[21]  
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Deer Mouse 

Peromyscus 

maniculatus 
48  

Gorilla  48  

Hare[22][23]
  48  

Orangutan Pongo x 48  

Potato 

 

Solanum 

tuberosum 
48[18] 

This is a 

tetraploid; wild 

relatives mostly 

have 2n=24.[18] 

Tobacco 

 

Nicotiana 

tabacum 
48[18] 

Cultivated species 

is a tetraploid. [18] 

Human 

 

Homo sapiens 46[24] 
44 autosomal and 

2 sex 

Reeves's 

Muntjac 

Muntiacus 

reevesi 
46  
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Sable Antelope Hippotragus niger 46  

Dolphin 

 

Delphinidae 

Delphis 
44  

Eurasian 

Badger 

Meles meles 44  

Rabbit  44  

Fossa 

 

Cryptoprocta 

ferox 
42  

Oats 

 

Avena sativa 42[18]  
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Raccoon Dog 

Nyctereutes 

viverrinus 
42 

some sources say 

sub- species differ 

with 38, 54, and 

even 56 

chromosomes 

Rat  42  

Rhesus Monkey 

 
 

 42[25]  

Wheat Triticum aestivum 42[18] 

This is a hexaploid 

with 2n=6x=42. 

Durum wheat is 

Triticum turgidum 

var. durum, and is 

a tetraploid with 

2n=4x=28.[18] 
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Wolverine 

 

Gulo gulo 42  

Beaver 

(American) 

Castor 

canadensis 
40  

European 

Polecat 

Mustela putorius 40  

Ferret 

Mustela putorius 

furo 
40  

Hyena  40  

Mango 

 

Mangifera indica 40[18]  

Mouse 

 

Mus musculus 40[26]  
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American 

Marten 

Martes americana 38  

Beech Marten Martes foina 38  

Cat Felis catus 38  

Coatimundi  38  

European Mink Mustela lutreola 38  

Fisher (animal)  38 a type of marten 

Lion 

 

Panthera leo 38  

Oriental Small-

clawed Otter 

Aonyx cinerea 38  

Pig  38  

Pine Marten Martes martes 38  

Raccoon Procyon lotor  38[27]  

Sable Martes zibellina 38  

Sea Otter  38  
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Tanuki/Raccoon 

Dog 

Nyctereutes 

procyonoides 

albus 

38  

Tiger Panthera tigris 38  

Earthworm 

Lumbricus 

terrestris 
36  

Long- nosed 

Cusimanse (a 

type of 

mongoose) 

 36  

Meerkat Suricata suricatta 36  

Red Panda  36  

Starfish  36  

Tibetan sand 

fox  

Vulpes ferrilata 36  

Yellow 

Mongoose 

Cynictis 

penicillata 

36  

http://en.wikipedia.org/wiki/Tanuki
http://en.wikipedia.org/wiki/Raccoon_Dog
http://en.wikipedia.org/wiki/Raccoon_Dog
http://en.wikipedia.org/wiki/Tiger
http://en.wikipedia.org/wiki/Panthera_tigris
http://en.wikipedia.org/wiki/Earthworm
http://en.wikipedia.org/wiki/Long-nosed_Cusimanse
http://en.wikipedia.org/wiki/Long-nosed_Cusimanse
http://en.wikipedia.org/wiki/Meerkat
http://en.wikipedia.org/wiki/Red_Panda
http://en.wikipedia.org/wiki/Starfish
http://en.wikipedia.org/wiki/Tibetan_sand_fox
http://en.wikipedia.org/wiki/Tibetan_sand_fox
http://en.wikipedia.org/wiki/Vulpes_ferrilata
http://en.wikipedia.org/wiki/Yellow_Mongoose
http://en.wikipedia.org/wiki/Yellow_Mongoose
http://en.wikipedia.org/wiki/Cynictis_penicillata
http://en.wikipedia.org/wiki/Cynictis_penicillata


Porcupine 

Erethizon 

dorsatum 
34 [14]  

Red Fox Vulpes vulpes 34[8] 
Plus 3- 5 

microsomes. 

Alfalfa Medicago sativa 32[18] 

Cultivated alfalfa 

is tetraploid, with 

2n=4x=32. Wild 

relatives have 

2n=16.[18] 

American 

Badger 

Taxidea taxus 32  

European honey 

bee 

Apis mellifera 32 

32 for females, 

males are haploid 

and thus have 16. 

Yeast 

Saccharomyces 

cerivisiae 
32  

American Mink Neovison vison 30  
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Pill millipede 

Arthrosphaera 

magna attems 
30 [28]

 

Bittersweet 

nightshade 

Solanum 

dulcamara 
24[29][30]  

Husk Tomato 

Physalis 

pubescens 
24[31]  

Silverleaf 

nightshade 

Solanum 

elaeagnifolium 

24[32]  

Rice Oryza sativa 24[18]  

Snail  24  

Bean Phaseolus sp. 22[18] 

All species in the 

genus have the 

same chromosome 

number, including 

P. vulgaris, P. 

coccineus, P. 
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acutifolis,and P. 

lunatus.[18] 

Virginia 

Opossum 

Didelphis 

virginiana 
22[33]  

Cannabis Cannabis sativa 20  

Maize Zea mays 20[18]  

Cabbage Brassica oleracea 18[18] 

Broccoli, cabbage, 

kale, kohlrabi, 

brussels sprouts, 

and cauliflower 

are all the same 

species and have 

the same 

chromosome 

number.[18] 

Radish Raphanus sativus 18[18]  
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Kangaroo 

 

 16 

This includes 

several members 

genus Macropus, 

but not the red 

kangaroo (M. 

rufus, 40) [34] 

Barley Hordeum vulgare 14[18]  

Pea Pisum sativum 14[18]  

Rye Secale cereale 14[18]  

Slime Mold 

Dictyostelium 

discoideum 

12 [35]  

Swamp Wallaby Wallabia bicolor 10/11 
11 for male, 10 

for female[36] 

Nematode 

Caenorhabditis 

elegans 

12/11 

12 for 

hermaphrodites, 

11 for males 
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Thale Cress 

Arabidopsis 

thaliana 

10  

Fruit fly 
Drosophila 

melanogaster 

8[37] 
6 autosomal, and 

2 sexual 

Hawkweed  8  

Mosquito Aedes aegypti 6[38] 

The 2n=6 

chromosome 

number is 

conserved in the 

entire family 

Culicidae, except 

in Chagasia 

bathana which has 

2n=8.[38] 

Spider mite  4ı14[39] 

Spider mites 

(family 

Tetranychidae) are 
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typically 

haplodiploidy 

(males are 

haploid, while 

females are 

diploid)[39] 

Jack jumper ant 

Myrmecia 

pilosula 
2[40] 

2 for females, 

males are haploid 

and thus have 1; 

smallest number 

possible. Other 

ant species have 

more 

chromosomes.[40] 
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 çƑ˹ǐ˕ˮǁä ˣǄ ä˕Ɯ ˗˹ˮɚȸ ǏǂƳä çƑ˹ˬ˳ƴǁƑƺ ˙ɚƴǁä ɊƟǘ˶ǁä þǗ Ýéî˕˭ǁä ˣǐƑƺ 

 ɄƓ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ˙ƻǆ ƑǊǁ ƕǊƓƑ˳˭˶ǁä ðƑ˷ƜǗä þä ÞƑƳìä ɍä ˕Ʈ ɄƓ îˤ˞˭ǁä ˕Ʈ ä˖Ǌƺ

.Ɖ˞Ƣ îˤ˞˭ǁä þä ˓ˬƙä ä˖ǉĀ ƞ˹˰˴ǁä ˤǉ ˙ɚƴǁä 

 ɍîʕǄ ʕǉĀ çƑ˷˯˹ ǁä ÞƑ˶ǂƳ ̞Ɵà ýƑƽ ̞ƽĀJ.N. Moore  ì˕Ƴ ǍǂƳ ÞƑ˷Ɠ îˤ˞Ɨ æ̠ ˯ƪ Ʋ˷˴ȸ

.ƑǊƮ˗Ƴ Āä ƑǊ˷Ƴ ýǘḥǁƑȸ îˤ˞˭ǁä ÞƑ˶ǂƳ ˕Ɵà à̠ ˯˭ǐ Ǘ ƕƙîƑḨ ƑǊǆǓ Ƒƴˬ˝Ā çƑǄĀïˤǄĀ˗ḥǁä 

John N. Moore, ĶOn Chromosomes, Mutations, and Phylogeny,ķ 

Creation Research Society Quarterly, December 1972, pp. 159- 171 

 ì˕Ƴ æìƑɀï Ǐƺ äˤƜî˕˭ǐ ɍà Ƒǉîˤ˞Ɨ ɄƟä̠ Ǆ ˒˲Ɵ ðƑ˷ƜǗä çƑƳˤ˶˯Ǆ Ǐƺ éî˕˭ǁä Ʋƽˤ˭ǆ Ƒ˷ḥƺ

 ƕɀĀƑ˲Ǆ ɄƽǓä ǍǂƳ þʕḥƗ û̠˭ Ǆ˳ ɄƬà xǄ Ǐ˭ǁä çƑ˷ƏƑḥǁäĀ çƑǄĀïʕǄĀ̠ḥǁä 

 çƑƳˤ˶˯˶Ḩ Ƒǆ˕ƜĀ ƑǄ ä˖ǉ ˣḥǁĀ 

 çƑƗƑˬǆ 

 îˤ˞˭ǁä æ̠ ˯ƪ ƕȹä˕Ɠ Ʉƻƨà Ǐƺ Ǐ˭ǁä ðƑ˷ƜǗä þä óĀ˗ƻ˶ǁä˒ǁƑ˰˞ǁä 

Chlamydomonas, 16 / Chorda, 56 / Cladophora, 22, 24 /  Closterium, 

(n=194) / Cosmarium, 40, 120- 140 / Cystophyllum, 32- 48 / 

Laminaria, 62 / Nitella, (n=9, 18) / Spirogyra, (n=16,  32, 50).  

çƑɀ˗˞ƻǁä ƕ˹ǁƑ˭ǁä ƕǂƟ˗˶ǁä ä˖ǉ ˕ƴȸ 



Bacillus, 1 / Clavaria, (nĲ8) / Escherichia, 1 / Neurospora, (n =7) / 

Phytophthora, 8- 10 / Saccaromyces, 30, 45, 60. 

 ƕɀ˗ǉï Ǘ çƑƗƑˬǆ ä˖ǉ ˕ƴȸ 

Adiantum, 60, 120, 116 /  Diphasium, 46 / Diplazium, 82, 123 / 

Dryopteris, 82, 123 /  Elaphoglossum, 82 / Isoetes, 33, 44 / 

Ophiogiossum, 960, 1100 / Polypodium, 72, 111, 148 / Po -

lystichum, 82, 164 / Psilotum,  208 / Lycopodium, 46, 340, 528 / 

Pteris, 58, 76, 87, 115 / Selaginella,  20, 36 / Thelypteris (n = 29, 36, 

62, 72).  

 ƕƾǂƻǁä ƕ˹ƏƑ˷ƙ ˢƙ 

Brassica, 18, 20 / Chrysanthemum, 18, 36, 56, 138,  198 / Clematis, 

16 / Helianthus, 34 / Phaseolus, 22 /  Primula, 16, 22, 36 / 

Ranunculus, 16, 32, 48 / Rumex, 20, 40, 60  / Salix, 40, 63 / Sediurn, 

20, 44, 54, 68 / Petunia, 14 / Raphanus, 16, 18, 20, 38.  

 

 çƑǆäʕ ˹˰ǁä æ̠ ˯ƪĀ 



 çƑ˹ǁĀǗä 

Euglena, 45 / Radiolaria, over 800 / Amoeba, 30- 40. 

çä˕ǐ˕ƴǁä 

Ascaria, 2, 4, 22, 48 - 50 / Echinorhyncus, 8. 

çƑ˹˯˷ƻƨǗä 

Graritia, 8, 26 / Sycandra, 16. 

 çƑ˹ˬḥ˷ƴǁä 

Argas, 26 / Agalena, 44 / Heptatheia, 80/ Euscopius, 70- 84 / Tityus, 

6, 10, 20.  

çƑɀ˗˳ƾǁä 

Artemia, 84/ Daphnia, 8, 20 / Cambarus, 208 / Cypris, 24 / 

Notodromas, 16. 

çä̠ ˳Ɵ 



Acrida, 23 / Aphid, 5, 6, 8, 12 / Musca, 12 / Lethocerus, 8, 30 / 

Cimex, 29- 24 / Lysandra, 380 / Bombyx, 50-  71 / Cicindela, 20- 24 / 

Calliphora, 12 / Drosophila, 8- 12/ Metapodius, 22- 26. 

ûƑ˶ƨǗä 

Salmo, 80- 96 / Coregonus, 80 / Mollienisia, 36- 48 / Lepidosiren, 

360 / Nicorhynchus, 74 / Betta, 42 / Cyprinus, 99. 

çƑ˹ƏƑǄ˗ˬǁä 

Rana, 16, 24, 26, 39 / Salamandra, 24 / Cryptobranchus, 56, 62 / 

Bufo, 22 / Triton, 18- 24. 

ɂƟäĀï 

Elephe, 36 / Hemidactylus, 48 / Alligator, 32 / Charnaeleon, 24 / 

Lacerta, 36, 38 / Emys, 50 / Anguis, 36, 44. 

 îˤ˹˞ǁä 

Rhea, 42- 68 / Passer, 40- 48, 54- 60 / Melopstittacus, 50- 60 / 

Gallus, 12- 44 / Anas, 43- 49, 80 / Columba, 50, 31- 62 / Larus, 60. 

 çƑ˹ǐ˕ƙ 



Orithorhynchus, 70 / Didelphys, 17- 22 / Erinaceus, 48 / Sorex, 23 / 

Lepus, 36- 46 / Peromyscus, 48 / Microtus, 42, 46, 50 / Apodemus, 

46, 48, 50 / Mus, 40, 44 / Ratus, 46, 62 / Cania, 50, 64, 73 / Felis, 

35, 38 / Bos, 16, 20, 60 /  Capra, 60 / Ovis, 33, 48, 54, 60 / Sus, 18, 

38, 40 / Equus, 60, 66 / Rhesus, 42, 48 / Homo, 46.  

ÝÝÝÝÝÝÝÝÝÝÝÝÝÝ îˤ˞˭ǁä ˤǉ ˣǐƑƺ 

 Ǉˑ˞Ƣ ˓ˬƙ Ƒ˵ȹä ä˖ǉ ˣƏƑḥǁä ˢ˯Ɵ Ʉˮ˶ȹ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ þä ÞƑƳìä Ǎ˭Ɵ Ƒ˵ȹä 

Copepode- crab: 6 / trillium: 10 / garden pea: 14 / Barley: 14 / maize: 

20 / tomato: 24 / mink: 30 / fox: 34 / pig: 38 / alfalfa: 40 / oats: 42 / 

mouse: 40 / Macaca rhesus: 42 / man: 46 / deer mouse: 48 / gorilla: 

48 / striped skunk: 50 / small monkey cow: 60 / donkey: 62 / Gypsy 

moth: 62 / dog: 78 / aulacantha (protozoa): 1600 

 þä̠ ˫ƻǁä öäˤǆä ˜ƴȸ62  ˗ˮǀà ƑǊƓ äĀïˤƗĀ˗ˬǁä öäʕ ǆä ˜ƴȸ ˕ƜĀ ɄƓ .þƑ˲ǆǗä ˣǄ ˗ˮǀà ɍä ýĀïˤǄĀ˗Ḩ

 ˣǄ1600  ýĀïˤǄĀ˗Ḩ 

 ˣǄ ˕Ɯ ˣǄ ƕǂˮǄǓä ˜ƴȸ ðî˕ǆĀ 



 

 çîˤ˞ƗĀ ˢ˝Ƒ˶˝ Ǐǁä ƕǊǀƑƻǁä çä̠ ˳˰ǁä îˤ˞Ɨ äíâ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ æìƑɀ˘Ɠ ˤǉ îˤ˞˭ǁä þƑḨ ˤǁ

 î˘ƜĀ ˙Ƣ Ǐǁä ƕǂ˰˷ǁä 

ä åƑȸ˖ǁäĀ ˢ˝Ƒ˶˞ǁäĀ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ˙ƻǆ ˢǊǁ þǗ ˕˯ǁä ˙ƻǆ Ǐǁ˘˷˶ǁ 

 Ɉƾƺ ˣḥǁĀ ˕˷˹ƺˤǉ îˤ˭Ḩì ˣǄ äĀ˗˱ƨĀ üˤƽä ƑǄ ǍǂƳ ó˗˭ƴ˹ƨ ˜ƴˬǁä þä ù˗ƳäĀ ˗˱ƨä Ƒǆä Ʋˬ˞ǁƑȸ

 ˤǉ Ƒ˶ȹ˕ƽ îˤ˞˭ǁä ÞƑ˶ǂƳ ˜ƴȸ üƑƽ Ƒ˶Ḩ çƑǄĀïˤǄĀ˗ḥǁä ì˕ƴȸ ˤǉ îˤ˞˭ǁä þä ƕ˹Ʈä̠ ˭ƺä þä ƞƮĀä þä

ǈǆä þǗä ǈ˷Ƴ Ƒ˶ǂḥ˭ǐ Ǘ äíƑ˶ǂƺ ƕɀ˗˱˲ǂǁ äˤƳ˕ǐ Ýîˤ˞˭ǁä ˕Ʈ Ʉ˹ǁì  

 



 Ʉ˶ǀà 

 

 ö˕ƻƮ Ǐǁä çîˤ˞Ɨ Ƒ˹ǁˤƬƑƻǁäĀ ɄƬǗä ˙ƻǆ ˣǄ æî˖ǁäĀ æî˕˱˶ǁä ƑǆäˤɀîƑ˶ǁƑƺ 

êƑ˲˶Ɨ Ǐǁä îˤ˞Ɨ Ʉ˴ˬǁäĀ Ʉ˴ȸ Ǐǁä îˤ˞Ɨ ö˕ƻ˵ǁäĀ 



 

ñƑƻ˱ǁ îˤ˞Ɨ ƞ˶ƾǁ çîˤ˞Ɨ Ƒɀˤ˴ǂǁ îˤ˞Ɨ ɈƾǁäĀ 

 ƶˬƗ Ǐǁä îˤ˞Ɨ þƑ˲ǆǗäĀ þƑ˲ǆä Ǐǁä îˤ˞Ɨ ñƑƻ˱ǁäĀ 

 Ƒˬ˹Ǆä Ǐǁä îˤ˞Ɨ ì˗ƾǁäĀ 

çƑˬ˷ƺ ˬǁäƑ˝Ƒ˞ ǈȸ 46 ýˤƨˤǄĀ˗Ḩ ɍà ˙ƻǆ ì˕Ƴ çƑǄˤƨˤǄĀ˗ḥǁä æìˤƜˤ˶ǁä Ǐƺ þƑ˲ǆǕä  ɄǊƺ

ÝƑ˝Ƒ˞ȸ ǈǂƬà þƑ˲ǆǗä 

 æìƑɀï çƑǄĀïˤǄĀ˗Ḩ ˖Ƣä ˤǁ þƑ˲ǆǗä)48  ˣǄ ü˕Ɠ46 (þĀì ƞˬ˴ ȹ  



 

 ƕɚ˶ƨ Ǐǁä çîˤ˞Ɨ Ǐ˭ǁä Ƒ˝Ƒ˞ȸ Ǐǁä îˤ˞Ɨ ǏḨ˗˭ǁäĀ ƕƢ˗ƺ Ǐǁä îˤ˞Ɨ ˒ǂḥǁäĀ 

 ǈȸ þǗ ˙Ƣ̠ ˲ǁä ˤǉ îˤ˞˭ǁä çƑƜîì ƕȹƑǊǆ å˗ƽĀ480  ˗˹Ƹ˴ǁä ˗ǐìǗä çƑˬǆĀ ýĀïˤǄĀ˗Ḩ1260 

ýĀïˤǄĀ˗ǀ 

 .ä˖ǉ ˣƳ ˢǂḥ˭ǐ ˢƺ ɍà ˕ƨ äˤǁĀƑ˰ȹ ɄƓ ǈ˷Ƴ äˤ˶ǂḥ˭ǐ Ǘ ä˖ǊǁĀ îˤ˞˭ǁä ˕Ʈ ɄƴƻǁƑȸ ǈǆä ƞ˵Ɨä ä˖Ǌƺ 

 .ǏǁƑ˭ǁä Þ̆ ˯ǁä Ǐƺ ˢ˰˭ǂƗ ǗĀ ˢ˲ƾ˷Ɨ Ǘ çƑǄĀïˤǄĀ˗ḥǁä ǘƬà þä ˣƳ ˢǂḥƗƉƨĀ 

****** 

 



 ƕ˹Ʈ˗ƺ Ɖ˞Ƣ ǍǂƳ ˕Ǌ˳Ɨ ƑǊǆä Ƒ˹ǂƜ ˓˰˵Ɨä Ǐ˭ǁä ɔƓƑ˲ǁä Þ̆ ˯ǁä Ǐƺ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ˣƳ ˓˶ǂḥƗ

 ƕˮǐ˕˰ǁä çƑ˷ƏƑḥǁä Ǐƺ ˕ɀ˘ǐ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ˕˯ǆ þä ˒˯ȹ Ƒ˷ḥǁ è˕Ɵ îˤ˞˭ǁä ˤǁ þǗ îˤ˞˭ǁä

 ˗ˮǀà æ̠ ˹ƸƬ çƑ˷ƏƑḨĀ çƑɀ˗˞ƺĀ ƕ˞˹˲ȸ ƕ˹ˬ˳Ƴ çƑƗƑˬǆ Ƒǆ˕Ɯˤƺ ƞ˹˰Ƭ ˗˹Ʒ ä˖ǉ ˣḥǁĀ îˤ˞Ɨ ˗ˮǀǓä

ǄĀ˗Ḩ ì˕Ƴ æ˕ƾƴ˶ǁä ƕˮǐ˕˰ǁä çƑ˹ǐ˕ˮǁä ˣƳ ä˕Ɯ ˗˹ˮɚȸ çƑǄĀïˤ 

 ì̞Ƴ ̇ƻǆ ƑǊǁ þʕḥƗ þä ˒ ȹ˯ þƑḥǁ û̠˭ Ǆ˳ ̞Ɯ xǄ ˓Ɨà Ǐ˭ǁä ðƑ˷ƜǗä ƞ˹˰ Ƭ îʕ˞˭ǁä ʕǁ Ƒ˵ȹàĀ

 Ǐ˭ǁä þäîƑƻǁä ɄˮǄ Ʉ˹˴ƻ˭ǁä ˣǄ ÞǏ˳ȸ ǇƑ˷ƨîìĀ ƞ˹˰Ƭ ˗˹Ʒ ä˖ǉ ˣḥǁĀ ƕǊƓƑ˳˭Ǆ Āä çƑǄĀïˤǄĀ˗ḥǁä

 þƑḨ ˗˶ƟǓä îƑƻǁä ˣḥǁĀ û˗˭˳Ǆ ˕Ɯ ˣǄ ƑǊǆä ó˗˭ƻǄ102  ǏƏƑ˶ǁä îƑƻǁäĀ ýĀïˤǄĀ˗Ḩ92  îƑƻǁäĀ

42   .îˤ˞Ɨ ǗĀ û˗˭˳Ǆ ˕Ɯ Ǘ ìˤƜĀ ý˕Ƴ ˕ǀà ýĀïˤǄĀ˗Ḩ 

 ì˕Ƴ ˕ɀ˘˹ƺ ˢ˲ƾ˷Ɨ çƑǄĀïˤǄĀ˗ḥǁä ɄƴƻǁƑȸ Ʉǉ ˤǉĀ îƑ˴˭ƢƑȸ þǗä ˗Ƣä ˗Ǆä ðî˕ǆ ˣḥǁĀ

 ÝìƑƻƟǗä çƑǄĀïˤǄĀ˗Ḩ ì˕Ƴ Ʉƾ˹ƺ ˢ˰˭ǂƗ Āä ˕˹ƻ˰ǁä çƑǄĀïˤǄĀ˗ǀ 

˕˷ƨ ˣḥǁĀ þǗä îƑ˴˭ƢƑȸ ǈƨî˕˷ƨĀ ƞ˹˰Ƭ ˗˹Ʒ ä˖ǉ Ʉǉ ƕƨäîì ̞˷Ƴ Ʉ˹˴ ƻƗ ̠ˮǀƉȸ Ɍ̠Ƣà æ̠Ǆ ǈƨî

 .û˗˭˳Ǆ ˕Ɯ ˣǄ æì˗ƾǁäĀ þƑ˲ǆǗä 

 çʕ ɀ˯ï xɀʕḥƗ ÞƑ˷ƙäĀ ɍïʕǄ˹ Āä ɍïʕ˭˹Ǆ Þäʕƨ ƕ˹ǂ˱ǁä ýƑ˲ƾǆä ÞƑ˷ƙä ä̞Ɯ ýƑǉ çƑǄĀïʕǄĀ̠ḥǁä ì̞Ƴ

 ˣ˹˷˯ǁä ˣɀˤḥƗ Ǐƺ ɄǀƑ˳Ǆ è˕˰ȹ ƕƻǁƑ˱Ǆ Āä çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ Ǐƺ Ɖ˞Ƣ ûƑ˷ǉ þƑḨ ˤǁĀ 

 ʕ ˴ǁä Ǐƺ Ƒ˶Ḩ çƑǄĀïˤǄĀ˗ḥǁä þǗ ƕ˹ǁƑ˭ǁä æî 



 

 þƑ˲ǆǗä ɄˮǄ ƕƜĀì˘Ǆ Ǐǉ46  ɍà éäĀïä Ʉɚƪ ǍǂƳ23 DIPLOID 

 



 þʕǂ˴ƻ˷ǐ ýĀïʕǄĀ̠Ḩ ǏƜĀï ɄḨ ýƑ˲ƾǆǗä ÞƑ˷ƙä HAPLOID 

 

 ɍïʕ˹˶ǁä ýƑ˲ƾǆǗä ɄƟä̠˶ȸ ̠˶ƗĀ x˹˷ƙä Ǎǁä s˲ ƾ˷ƗĀ ƕ˹ǂ˱ǁä ù̠  ̋Ǎǁä þʕ ǉˬ̟ǐ ì̠ƻǄ ɄḨĀ 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiv-dKquOHKAhUjApoKHW5-AM4QjRwIBw&url=http://www.geraniumsonline.com/mitosis.htm&psig=AFQjCNEbwVMigPmelxqv0p8-Xt4u5h4a5A&ust=1454789759837027


 

 ƕ˹ǆƑƙ æ̠ Ǆ äĀ˕˰˭ǐ äˤƴƜ̠ ǐ ƕ˹ǂƨƑ˷˭ǁä Ƒȹǘ˱ǁä ìƑ˰Ɨä ˕˷ƳĀDIPLOID ýƑ˲ƾǆǗä ÞƑ˷ƙä Ɖ˞Ƣ è˕Ɵ ˤǁ .

 þĀì üƑˮ˶Ḩ ̃ ƴȸ xƳ äʕǂ˴ƻ˷ǐ sǁ xǄ˹ĀïʕǄĀ̠ḥǁä þä ˒ˬ˲ȸ ɄǄƑḨ ýĀïʕǄ̠Ḩ ̟Ƣä Ǐƺ Ɖ˞Ƣ è̞ ȹ˰ ʕǉ 



 

 Ǎ˶˲ɀĀaberrant euploids  ˕ɀ˘ǐ ɄǄƑḨ ýĀïˤǄĀ˗Ḩ ɍàPolyploids   s˹ƾƳ þʕɚȹ Ƒ˶Əäì ä̟ǉĀ

 ýĀïˤǄĀ˗Ḩ ˢǊ˷Ǆ ɄḨ ƞˬ˴ɀĀ ˣ˹ƻ˴ǆ Ǐǁä ýĀïˤǄĀ˗Ḩ Ʋ˞ƾ˷ǐ þä ˒ƴƬ ˣḥǁĀ ƕǂɚ˳˶ǁä Ǉ˖ǉ ˒ˬ˲ȸ

 .è˕˰ȹ Ǘ ä˖ǉ .èîˤɀĀ ɄǄƑǀ 

 ƞ˹Ʈˤ˭ǂǁ þǗ è˕˰ȹ Ǘ äíƑ˶ǁ ýĀïˤǄĀ˗ḥǁä ýĀïˤǄĀ˗ḥǁƑƺ ä˖ǉ Ʋ˷˶ȹ ǈˬ˹Ḩ˗Ɨ Þ̆ Ɯ üä˕ˬ˭ƨä ˢ˭ǐ ˣɚ˶Ǆ

 ƕ˹ǂ˱ǁä ýƑ˲ƾǆä ÞƑ˷ƙä ˤǉĀChromosomal crossover   Āä ˣ˹˷ƙǗ ˢ˲ƾ˷ǐ Ǘ ýĀïˤǄĀ˗ḥǁä ˣḥǁĀ

2 è˕˰ȹ Ǘ ǈǆä ˓ˬƙ ä˖ǉ .Ʉɀˤ˝ ˕ƟäĀ ýĀïˤǄĀ˗Ḩ äˤǆˤɚɀĀ ƑƴǄ äĀ˕˰˭ǐ ýĀïˤǄĀ˗Ḩ  ÞƑ˷ƙä ƞǂ˴ȹ ǗĀ

ǏƜĀä̆ ˭ǁä ˗ƙƑḥ˭ǁä 

 ǏǉĀ ƕƴȿîä ƑǊƺĀ̠Ɵ ìʕǀä xǄ þʕɚǄ ǘƬä ʕǉ ýĀïʕǄĀ̠ḥǁä þä ù̠ƴǆĀ 



 

 ƺ ƑƴǄ ƲƮˤƗĀǏ  éĀì˘Ǆ ä˕Ɯ Ʉɀˤ˝ Ɉɀ˗ƪ 



 

 ƕȹƑǊǆ Ǐƺùä̠ ˝Ǘä ǂƗ Ǐ˶˲ȹ Ʉɀˤ˝ ˒˹Ɨ˗Ɨ ˕Ɯˤǐ ʕ˗˹Ǆ telomere  ǏǉĀ Ɉɀ˗˳ǁä ƕȹƑǊ˷ǁ ƕǄǘƳ ˤǉĀ

 çä̠ ˶ǁä ùǗä îä̠ ḥƗ ˣƳ æîƑˬƳǁùĀ˗˰ ùĀ˗Ɵ ˓ƨ çƑɀîƑƾƻǁƑƺ ˣɀ˘˹˶Ǆ TTAGGG 

  Ʉɚƪ þʕɚɀĀ .ýĀïʕǄĀ̠ḥǁä ƕȹƑǊǆ Ǎ˶ ȹ˰ ƕȹƑǊ˷ǁä Ǐƺ Ǐ˷˹ƗĀ̠Ɠ ùǘƷ þʕɚȹ þä ˒ƨƑ˷Ǆ þʕɚȹ ä̟ǉĀ

 ý˕ǊƗ Āä ɄƳƑƻƗ ɍà ǈǁ è˕˰ȹ ǘ˹ḥǁ ýĀïˤǄĀ˗ḥǂǁ ɄƻƾḨ ǏƳƑȿ˗ǁä 



 

 .ýĀïˤǄĀ˗ḥǁä ù˗˝ Ǐ˶˰˭ǁ ƕƽ˕Ɠ ƕ˶˶˴Ǆ ǏǊƺ 

 



çƑ˹ƾ˹ƾƟ ɄḨ þʕɚȹ þä ˒ ȹ˯ þƑḥǁ þĀîäì ǍƳìä Ƒ˶Ḩ û̠˭ Ǆ˳ xǄ ƑǊǂḨ çƑ˷ƏƑḥǁä ʕǁ þä sƷîĀ  æäˤ˷ǁä

 xƳ æ̞˹ƴȸ ˒ƴƪĀ Ɍ̠ƢǗ ƕˬƴƪ xǄ ɂǂ˭˱ȹ ̠˹Ǆʕǂ˹˭ǁƑƺ ƞ˹˰ Ƭ ̠˹Ʒ ä̟ǉ xḥǁĀ ̠˹Ǆʕǂ˹˭ǁä ̇ƻǆ ƑǊƓ

 ƕƻǂ˭˱Ǆ ƑǊ˵ƴȸ ˣǄ ƕˬɀ˗ƽ ˒ƴƪĀ ƕǊƓƑ˳˭Ǆ ƑǊ˵ƴȸ 

Group Organism 
Telomeric repeat (5' to 3' toward the 

end) 

Vertebrates Human, mouse, Xenopus TTAGGG 

Filamentous 

fungi 
Neurospora crassa TTAGGG 

Slime moulds 
Physarum, Didymium TTAGGG 

Dictyostelium AG(1-8) 

Kinetoplastid 

protozoa 
Trypanosoma, Crithidia TTAGGG 

Ciliate protozoa 

Tetrahymena, Glaucoma TTGGGG 

Paramecium TTGGG(T/G) 

Oxytricha, Stylonychia, 

Euplotes 
TTTTGGGG 

Apicomplexan 

protozoa 
Plasmodium TTAGGG(T/C) 

Higher plants 
Arabidopsis thaliana TTTAGGG 

Cestrum elegans TTTTTTAGGG[41] 

Green algae Chlamydomonas TTTTAGGG 

Insects Bombyx mori TTAGG 

Roundworms Ascaris lumbricoides TTAGGC 

Fission yeasts 
Schizosaccharomyces 

pombe 

TTAC(A)(C)G(1-8) 

Budding yeasts 

Saccharomyces 

cerevisiae 

TGTGGGTGTGGTG (from RNA 

template) 

or G(2-3)(TG)(1-6)T (consensus) 

Saccharomyces castellii TCTGGGTG 

Candida glabrata GGGGTCTGGGTGCTG 

Candida albicans GGTGTACGGATGTCTAACTTCTT 

Candida tropicalis GGTGTA[C/A]GGATGTCACGATCATT 

Candida maltosa GGTGTACGGATGCAGACTCGCTT 

Candida guillermondii GGTGTAC 

https://en.wikipedia.org/wiki/Vertebrate
https://en.wikipedia.org/wiki/Human
https://en.wikipedia.org/wiki/Mus_musculus
https://en.wikipedia.org/wiki/Xenopus_laevis
https://en.wikipedia.org/wiki/Fungus
https://en.wikipedia.org/wiki/Neurospora_crassa
https://en.wikipedia.org/wiki/Slime_mould
https://en.wikipedia.org/wiki/Physarum
https://en.wikipedia.org/w/index.php?title=Didymium_(slime_mould)&action=edit&redlink=1
https://en.wikipedia.org/wiki/Dictyostelid
https://en.wikipedia.org/wiki/Kinetoplastid
https://en.wikipedia.org/wiki/Trypanosoma
https://en.wikipedia.org/wiki/Crithidia
https://en.wikipedia.org/wiki/Ciliate
https://en.wikipedia.org/wiki/Tetrahymena
https://en.wikipedia.org/w/index.php?title=Glaucoma_(ciliate)&action=edit&redlink=1
https://en.wikipedia.org/wiki/Paramecium
https://en.wikipedia.org/wiki/Oxytricha_trifallax
https://en.wikipedia.org/wiki/Stylonychia
https://en.wikipedia.org/wiki/Euplotes
https://en.wikipedia.org/wiki/Apicomplexa
https://en.wikipedia.org/wiki/Plasmodium
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Arabidopsis_thaliana
https://en.wikipedia.org/wiki/Cestrum_elegans
https://en.wikipedia.org/wiki/Telomere#cite_note-Peska2015-41
https://en.wikipedia.org/wiki/Green_alga
https://en.wikipedia.org/wiki/Chlamydomonas
https://en.wikipedia.org/wiki/Insect
https://en.wikipedia.org/wiki/Bombyx_mori
https://en.wikipedia.org/wiki/Roundworm
https://en.wikipedia.org/wiki/Ascaris_lumbricoides
https://en.wikipedia.org/wiki/Yeast
https://en.wikipedia.org/wiki/Schizosaccharomyces_pombe
https://en.wikipedia.org/wiki/Schizosaccharomyces_pombe
https://en.wikipedia.org/wiki/Yeast
https://en.wikipedia.org/wiki/Saccharomyces_cerevisiae
https://en.wikipedia.org/wiki/Saccharomyces_cerevisiae
https://en.wikipedia.org/w/index.php?title=Saccharomyces_castellii&action=edit&redlink=1
https://en.wikipedia.org/wiki/Candida_glabrata
https://en.wikipedia.org/wiki/Candida_albicans
https://en.wikipedia.org/wiki/Candida_tropicalis
https://en.wikipedia.org/w/index.php?title=Candida_maltosa&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Candida_guillermondii&action=edit&redlink=1


Candida 

pseudotropicalis 
GGTGTACGGATTTGATTAGTTATGT 

Kluyveromyces lactis GGTGTACGGATTTGATTAGGTATGT 

 xǄ xǐ̟ǁä æ̠˶˹ ǁ˱ä ðƑ˷ƜäĀ æ̠˶˹ ǁ˱ä ƲǄ ̇ ǁ˹ xḥǁĀ çƑɀîƑƾƻǁä ƲǄ ǈȸƑ˳˭Ɨ çƑɀ̠˞ƻǁä þĀ̠Ɨ Ƒ˶ḥƺ

 ƑǄƑ˶Ɨ ˣ˹ƻǂ˭˱Ǆ û˗˭˳Ǆ ˕Ɯ ˣǄ ó˗˭ƻǄ 

 Ƒ˷ƳˤƮˤǄ ˙˹ǁ ä˖ǉ ˣḥǁĀ îˤ˞˭ǁä Ɖ˞Ƣ ǍǂƳ Ʉ˹ǁì Ǉ˕Ɵˤǁ ä˖Ǌƺ 

 ˢǊ˶ǁä˭ǁä ù˕ǉǂ˹ ʕ þä ˤǉ ˗˹Ǆ ǘ˹ḥǁ ƕ˹˷˹Ɯ ìäˤǀä ˕ƾƺ Ʋ˷˶ɀĀ ǈȹä þä ɍ˕ǁä ˁʶƑ˵Ɨ çƑ˶ɀ˘ǆä ˁʼˤǐ

 Ƒ˵ȹàĀ ǈȹä þä ɍ˕ǁä îˤǉ˕˭ǐ ƕ˹˷ Ɯ˹ ƕ˞ˬ˱ǁ è̞ Ɨ˰ ǗĀ æ̆˶˹Ǆ þʕḥ˭ǁ ýƑ˰˭ǁǗä xǄ çƑǄĀïʕǄĀ̠ḥǁä Ʋ˷˶ȹ

 ƕ˰ƮäĀ æÞƑƻɚȸ ä˖ǊƓ ýˤƾɀĀ Ǐƻ˷ǐ ä˖ǉĀîˤ˞˭ǁä ÞƑƳìä ǈ˭Ǆ˗Ɠ  çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ çƑˬƙ ƞƮˤǐ ǈǆǓ

ðƑ˷ƜǗä Ǐƺ.  Ǘ ˕Ǌ˳ȹ ä˖ǉĀîˤ˞Ɨ ƕ˯˹˭ǆ ǏƗƉƗ ˢǁĀ ˓˶˶Ƭ ðƑ˷ƜǗä þ  ˣ˶ḥǆ ˣḥǁĀ  

ǏǉĀ æ̆ ˹˶Ǆ ìäˤǀä  ýĀïˤǄĀ˗ḥǁä ɂ˴˭˷Ǆ Ǐƺ ˕ƜˤƗ Ǘ úǘ˝Ǘä ǍǂƳɈƾƺ ǈƺä̠ ˝ä Ǐƺ ˣḥǁĀ  î˗ḥ˭ɀĀ

 îä̞ƾ˶ȸ Ǐƺ̠̋ þʕɚ˹ǁ ìʕḥǁä10000  Ǐǁä æ̠ Ǆ15000 ìˤḨ  

https://en.wikipedia.org/wiki/Candida_pseudotropicalis
https://en.wikipedia.org/wiki/Candida_pseudotropicalis
https://en.wikipedia.org/wiki/Kluyveromyces_lactis


 
 

 ˤǂƺˣ˹ǄĀïˤǄĀ˗ḥǁä Ǐƺ ˕˯ǆĀ ýĀïˤǄĀ˗Ḩ ˢ˲ƾ˷ǐ ɂ˹Ḩ ˗˹˲ƻƗ Ǐƺ ƕ˹ǁƑɚƪâ ˕˯˷ƨ ƞ˹˰Ƭ îˤ˞˭ǁä 

 Ʉƴ˯ȹ ä˖ǉ þǗ ǘƬà ƞǂ˴ȹ Ǘ ɄƓ Ǉ˕˯ǆ ˢǁ ä˖ǉĀ ǏǆƑˮǁä ù˗˞ǁä Ǐƺ ˕ƜˤƗ ǗĀ ù˗˝ ˣǄ ƕ˹ƏƑǊǆ ìäˤǀä

Ʋɀ˗˲ǁä ɂǂ˭ǂǁ ƕƮ˗Ƴ ˣ˹ǄĀïˤǄĀ˗ḥǁä 

 ˓ǆƑḨ ˤǁ çƑǄĀïˤǄĀ˗ḥǁä Ǐƺ ì˕Ƴ Ʉƽä ˣḥǁĀ îˤ˞˭ǁä Ǐƺ ǍǂƳä ƑǊǆä ó˗˭ƻǄ Ǐ˭ǁä ðƑ˷ƜǗä ˤǁ Ƒ˵ȹàĀ

ƑƴǄ ˣ˹ǄĀïˤǄĀ˗Ḩ ìƑ˰Ɨä ƕ˯˹˭ǆ îˤ˞˭ǁä ˕Ʈ ä˖ǉ þä ˢƷî) ǘƬä ( ɂ˴˭˷Ǆ Ǐƺ þä ˕˯ǆ þä ˒˯˹ǁ

 çƑǄĀïˤǄĀ˗Ḩ ˣǄ ýĀïˤǄĀ˗ǀǍǂƳǗä ˣƏƑḥǁä  ìäˤǀǗä Ǉ˖ǉƕ˹ƏƑǊ˷ǁä  ƕȹƑǊǆ Ǐƺ þʕḥƗ þä ˒ ȹ˯ þƑḨ Ǐ˭ǁä



ȿĀ ˣ˹˷ƙǗäƑ ƑƴǄ ˢǊǄƑ˰˭ǁƞˬƬà  ɂ˴˭˷˶ǁä Ǐƺ ˕ƜˤƗ xǄ ɍä ɂ̫ ǁ˵ä sǊ˶˯ Ɵ þʕɚɀĀ20000  Ǐǁä

30000  æ̠ Ǆ  

  

 .ƑǊƗƑǄĀïˤǄĀ˗Ḩ ì˕ƴȸ ƕ˭ƓƑƙ ðƑ˷ƜǗä þä ˕Ḩˑǐ Ƒ˶Ǆ ìˤƜĀ ǈǁ ˙˹ǁ ä˖ǉ ˣḥǁĀ ìäˤǀä ì˕Ƴ ìäï ˤǁ ɄƓ

 .þƑ˝˗ƨ ˒ˬ˲ȹ Ǐƺ˗˞ǁä ˗˹Ǆˤǂ˹˭ǁä 

˗˹ǄĀ˗˭˷ƨ Ǐ˶˲Ɨ ìäˤǀä ǈƻ˴˭˷Ǆ Ǐƺ Ƒ˶Əäì ˕Ɯˤǐ ýĀïˤǄĀ˗ḥǁä ìäˤǀä Ǐƺ þä ˤǉĀ ˢǊǄ ˗Ƣä ˗Ǆä Ƒ˵ȹäĀ 

centromere  

 аϝϲϦЮϜ ϾЪϼв мкм ϸтϦϝвмϼЪЮϜ ϬмϾ 



 ̞ƟäĀ þʕɚȹ þä ˒ ɀ˯Ā .ýĀïˤǄĀ˗ḥǁä Ǐƺ Ɉƾƺ ýĀïˤǄĀ˗Ḩ ˤǁ ˣḥǁĀ sǉ̞Ɵà Ǐƺ þʕɚ˹ƨ x˹˷ƙǗ s˲ ƾǆä

 Ǐƺ ƕǂɚ˳Ǆ þʕɚ˹ƨĀ äʕ˞ȸä̠Ɨ xǁ xǄ˹ĀïʕǄĀ̠ḥǁä þǗ ƕ˹ǂ˱ǂǁ ƕƙîƑḨ ä̟ǉĀ ̞Ɯʕǐ Ǘ ǏǆƑˮǁäĀ ̆Ḩ̠Ǆ

 .îˤ˞˭ǐ ˣǁĀ ˣƏƑḥǁä ǏǊ˭˷ǐ Ʋˬ˞ǁƑȿĀ ýƑ˲ƾǆǗä 

 ýĀïˤǄĀ˗Ḩ þƑḨ ˤǁĀ Āä ˗˹ǄĀ˗˭˷˲ǁä ìäˤǀä ˣǄ ˣ˹˷ƙä ǈȸ ˕Ɯˤǐ þä Ʋƽˤ˭ǆ ˣ˹˷ƙä úƑ˴˭ǁä ˣƳ ƛƗƑǆǍǂƳ 

ƑƾȸƑƨ ǇìˤƜĀ ˓ˬˮƗ ƑȹƑƾȸ ɄƽǗä 

 ìˤƜˤƓ ˣ˹ǄĀïˤǄĀ˗Ḩ ìƑ˰Ɨä ˤǉĀ çƑǆäˤ˹˰ǁä Ǐƺ ƕǂ˯˲Ǆ æ˕ƟäĀ ƕǁƑƟ ˕Ɯˤǐ Ǘ2  Āä ˗Ǆˤǂ˹Ɨ2  ìäˤǀä

 Āä ƕ˹ƺ˗˝2  ˗˹ǄĀ˗˭˷ƨƕ˹˞ƨĀ ìäˤǀä Āä 

 ʕ ǂ˹Ɨ ƑǊƓ ˕Ɯˤǐ Ǘ æ˕ƟäĀ ƕǁƑƟ ˕Ɯˤǐ ǗĀ˗˹ǄĀ˗˭˷ƨ Āä ˗˹Ǆ ǘƬà ƞǂ˴ȹ Ǘ ä˖ǉ ɄƓ  

 ýĀïˤǄĀ˗Ḩ ɄḨ Ǐƺ ˘˹˶Ǆ ƲƮĀ ǈǁ ˣḥǁĀ Ɉˬ˵ǁƑȸ ˘Ḩ˗˶ǁä Ǐƺ ˙˹ǁ ˗˹ǄĀ˗˭˷˲ǁä ɄƓ 



 þƑ˲ǆǗä ɄˮǄ 

Chromosome Centromere position (Mbp)  Chromosome Size (Mbp) 

1 125.0 metacentric 247.2 

2 93.3 submetacentric 242.8 

3 91.0 metacentric 199.4 

4 50.4 submetacentric 191.3 

5 48.4 submetacentric 180.8 

6 61.0 submetacentric 170.9 

7 59.9 submetacentric 158.8 

8 45.6 submetacentric 146.3 

9 49.0 submetacentric 140.4 

10 40.2 submetacentric 135.4 

11 53.7 submetacentric 134.5 

12 35.8 submetacentric 132.3 

13 17.9 acrocentric 114.1 

14 17.6 acrocentric 106.3 

15 19.0 acrocentric 100.3 

16 36.6 metacentric 88.8 

17 24.0 submetacentric 78.7 

18 17.2 submetacentric 76.1 

19 26.5 metacentric 63.8 

20 27.5 metacentric 62.4 

21 13.2 acrocentric 46.9 

22 14.7 acrocentric 49.5 

X  60.6 submetacentric 154.9 

Y  12.5 acrocentric 57.7 

 

ƕƾɀ˗˞ǁä Ǉ˖ǊƓ ýĀïˤǄĀ˗ḥǁä ˢ˲ƾ˷ǐ þä ǘƬà ƞǂ˴ȹ Ǘ ˤǊƺ 

 ˗˹ǄĀ˗˭˷˲ǁä þƑɚǄĀ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ùǘ˭ƢǗ îˤ˞˭ǁä Ƒ˞Ƣ ˓ˬˮǐ Ƒ˵ȹà ä˖ǉĀ 

https://en.wikipedia.org/wiki/Base_pair
https://en.wikipedia.org/wiki/Chromosome_1_(human)
https://en.wikipedia.org/wiki/Chromosome_2_(human)
https://en.wikipedia.org/wiki/Chromosome_3_(human)
https://en.wikipedia.org/wiki/Chromosome_4_(human)
https://en.wikipedia.org/wiki/Chromosome_5_(human)
https://en.wikipedia.org/wiki/Chromosome_6_(human)
https://en.wikipedia.org/wiki/Chromosome_7_(human)
https://en.wikipedia.org/wiki/Chromosome_8_(human)
https://en.wikipedia.org/wiki/Chromosome_9_(human)
https://en.wikipedia.org/wiki/Chromosome_10_(human)
https://en.wikipedia.org/wiki/Chromosome_11_(human)
https://en.wikipedia.org/wiki/Chromosome_12_(human)
https://en.wikipedia.org/wiki/Chromosome_13_(human)
https://en.wikipedia.org/wiki/Chromosome_14_(human)
https://en.wikipedia.org/wiki/Chromosome_15_(human)
https://en.wikipedia.org/wiki/Chromosome_16_(human)
https://en.wikipedia.org/wiki/Chromosome_17_(human)
https://en.wikipedia.org/wiki/Chromosome_18_(human)
https://en.wikipedia.org/wiki/Chromosome_19_(human)
https://en.wikipedia.org/wiki/Chromosome_20_(human)
https://en.wikipedia.org/wiki/Chromosome_21_(human)
https://en.wikipedia.org/wiki/Chromosome_22_(human)
https://en.wikipedia.org/wiki/X_chromosome
https://en.wikipedia.org/wiki/Y_chromosome


 öʕ ƮˤǄ ƕȿˤƴ˴ǁ ˕ƟäĀ ýĀïˤǄĀ˗Ḩ ƑǊǁ çƑ˷ƏƑḥǁä ɄḨ Ƒǆ˕ƜĀ Ƒ˷ḥǁ ƞ˹˰Ƭ îˤ˞˭ǁä þƑḨ ˤǁĀ

 .˗˹ǄĀ˗˭˷˲ǁä 

 ǏƗƉȹ ƑǄ˕˷Ƴ2  ˣɚ˶Ǆ Āä Ƒ˶Ǌ˷Ǆ ɄḨ ˓ǐǗƑ˭ƨ Þ̆ Ɯ Ǎ˶˲ȹ ÞǏƪ äʕ ǆˤɚȹ äĀ˕˰˭ǐ ˣ˹Ƴˤ˞ƾǄ ýĀïˤǄĀ˗Ḩ

ƨ ƲǄ ˗˹Ǆˤǂ˹Ɨ Ǐƺ˗˝ƑƴǄ ˗˹Ǆˤǂ˹Ɨ ˣ˹˷ƙä ˕˰˭ǐ Ǘ ˣḥǁĀ ˓ǐǘ˭ 

 

 ìäʕǀǗä ɍ̠ǆ þä Ʋƽʕ˭ǆ ýĀïʕǄĀ̠Ḩ Ǐƺ̠̋ s˰ ǁ˭ä ʕǁ ʕǉĀ ̠ƢǗä Ʉ˹ǁ̞ǁäĀǏƗƉƗ  ƞˬ˴ƗĀ ɂ˴˭˷˶ǁä Ǐƺ

 ˗ƢǗä ù˗˞ǁä Ǐƺ ƕȿˤǂƾǄ 



 

˗ǄǗä ä˖ǉ ˕˯ǆ Ǘ ˣḥǁĀ 

 Ǐƺ ˔˰ɀĀ ýĀïˤǄĀ˗ḥǁä ˙ƻǆ Ǐƺ ˕˹ƗƑǄĀ˗Ḩ ˣ˹˷ƙä Ǐƺ è˕˰ȹ þä ˒˯ȹ ä˖ǉ è˕˰˹ǁ ƕƬƑ˱ȿĀ2 

˹ǁ ýĀïˤǄĀ˗ǀ ɄƓ ˕ƟäĀ ǈȹä þä ɍì Ǐƺ Ɉƾƺ ˙˹ǁ ɍà éäĀïä Ǐƺ ˣ˹ǊƓƑ˳˭Ǆ äˤǆˤɚ4  ǈǆä ˢƷî ˕˹ƗƑǄĀ˗Ḩ

˕ƟäĀ ˕˹ƗƑǄĀ˗Ḩ Ǐƺ è˕˰ȹ Ǘ 

 ǍǂƳ ɍʕ˭˰ȹ îʕ˞˭ǁä ƕ˯˹˭ǆ xƏƑḥǁä þä Ʋƽʕ˭ǆ Ƒ˷Ḩ ̠ˮǀà çƑǄĀïʕǄĀ̠Ḩ ƛ˭˷ǐ îʕ˞˭ǁä ʕǁ ̠ƢǗä ̠ǄǗäĀ

 ä˖ǉ ˕Ɯˤǐ ˢǁ ˣḥǁĀ ˕˯ǁä Ǐƺ ǈǄƑ˲ƾǆä Ʉˬƽ ǏǂƬǓä äˤǊˬ˳ȹ ˣ˹ǄĀïˤǄĀ˗ǀ 

 Ǐƺ Ǉ̞Ɯ xǄ Ʉƽä þʕɚ˹ƺ ̞ǐ̞Ɯ ̇ Ɯ˷ Ǐƺ çƑǄĀïʕǄĀ̠Ḩ ìƑ˰Ɨä è̞ ȹ˰ xɚ˶Ǆ þƑḨ ʕǁ ̇ɚƴǁä Āä ˣ˹˷ƙä

 îˤ˞˭ǁä ˕Ʈ ǈǆä ˢƷî çƑǄĀïˤǄĀ˗ḥǁäè˕˰ȹ ˢǁ ä˖ǉ ˣḥǁĀ.  

 Ʉ˹ǁì ý˕ƾȹ þä ǈ˷Ǆ äˤƜîä üˤƽà ƑǄ ˜ƺ˗ǐ ˣǄĀ Ɖ˞Ƣ ƑǊ˭ǂ˶˯ȸ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ þƑƺ ä˖ǉ ǍǂƳ ÞƑ˷Ɠ äíâ

.Ǐ˲ɚƳ 

***** 



 

 þà ˕ƴȸ îˤ˞˭ǁä Ɖ˞Ƣ ǍǂƳ ˕Ǌ˳Ɨ ƑǊǆä Ƒ˷ƺ˗ƳĀ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ Ƒ˷ƨîì 

 û˗˭˳˶ǁä ɄƬǗäĀ ˕˯ǁä þä Ǎ˷ƴ˶ȸ çƑǄĀïˤǄĀ˗ḥǁäĀ çƑ˷˹˯ǁä ì˕Ƴ ìäì˘ǐ þä ˒˯ȹ îˤ˞˭˹ǁ ˣƏƑḥǁä þǗ

 ˒˲˭ɚȹ à˕Ɠ ˣḥǁĀ ƕ˹ǂ˱ǁä æ˕˹ƟĀ ˣƏƑḥǁä Ǐƺ ˕ƟäĀ ýĀïˤǄĀ˗Ḩ ǍǂƳ æìˤƜˤǄ ƕǂ˹ǂƽ çƑ˷˹Ɯ ì˕ƴȸ þƑǀ

 ǍǂƳ Ƒǉì˕Ƴ ˕ɀ˘ɀĀ ˗ˮǀà çƑ˷˹Ɯ ɄǊƨà ǈ˱ ǆ˲ ƞˬ˴ ǁ˹ s˲ ƾ˷˹ƺ ì̞˰Ǆ Ɍʕ˭˲ ǁ˶ Ʉ˴ ƺ˹ ýĀïʕǄĀ̠ḥǁä

 ɄƬà xǄ x˹˷ƏƑḥǁä þʕɚȹ þä ˒˯˹ƺ .çƑǄĀïʕǄĀ̠ḥǁä ì̞Ƴ ̞ɀ̆ǐ îʕ˞˭ǁƑȸ çƑ˷˯˹ ǁä ì̞Ƴ ̞ɀ̆ǐ ä̟ɚǉĀ

 çƑ˷˹Ɯ ǈǁ þʕɚȹ ̠Ƣä xƏƑḥǁ îʕ Ɨ˞ ʕǉ ɍ̟ǁä xƏƑḥǁä þʕɚɀĀ .çƑǄĀïʕǄĀ̠ḥǁä ì̞Ƴ ̇ƻǆ sǊǁ û̠˭ Ǆ˳

ǀà Āä çƑǄĀïʕǄĀ̠ḥǁä ì̞Ƴ ̇ƻǆ ǈǁ þʕɚɀĀ ̠ˮǀà Ǐƺ ɍ̠ǆ þä ˒ ȹ˯ Ƒ˵ȹäĀ .̇ɚƴǁä ̇ ǁ˹Ā ǈ˷Ǆ ̠ˮ

 Ǐƺ Ʉƽä îˤ˞˭ǁä æ̠ ˯ƪ Ǐƺ ƕˬƗ˗Ǆ ɄƽƑƺ ƞƮäĀ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ æìƑɀï ƛɀî˕Ɨ îˤ˞˭ǁä æ̠ ˯ƪ

.çƑǄĀïˤǄĀ˗ḥǁä Ǐƺ ì˕Ƴ ˗ˮǀà îˤ˞Ɨ ˗ˮǀǗäĀ çƑǄĀïˤǄĀ˗ḥǁä 

 ̠ˮǀà çƑǄĀïʕǄĀ̠Ḩ ǍǂƳ ɍʕ˭˰Ɨ Ǐǉ îʕ Ɨ˞ ɄƽäĀ ƕ˞˹˲ȸ çƑ˷ƏƑḨ þä ʕǉĀ ̇ɚƴǁä ǇƑǆ̞ƜĀ ƑǄ xḥǁĀ

 ˗˹ˮɚȸîˤ˞Ɨ ƕ˯˹˭ǆ ˓˲˹ǁĀ ƕ˶˶˴Ǆ çƑ˷ƏƑḥǁä þä ˓ˬƙä ä˖ǉĀ ƕǄƑƳ çƑ˹ǐ˕ˮǁäĀ þƑ˲ǆǗä ˣǄ 

 ˙˹ǁĀ çƑ˷˹˯ǁäĀ ìäˤǀǗä ì˕Ƴ ˤǉ ˢǊ˶ǁä ˕˹ƾƴƗ ˗ˮǀǓä ƕˮǐ˕˰ǁä ðƑ˷ƜǗä þä üˤƾȹ ˕ƽ ˜ƴˬǁä ˣḥǁĀ

˗ˮǀà çƑ˷˹ƜĀ ̠ˮǀà ìäʕǀä Ʉ˶ Ɨ˰ ƑǊ˷ḥǁĀ Ʉƽä çƑǄĀïʕǄĀ̠Ḩ þʕɚȹ ̞ƾƺ çƑǄĀïʕǄĀ̠ḥǁä ì̞Ƴ 

 þä ˢƷî˯ȹ îˤ˞˭˹ǁ ˣƏƑḥǁä ì˕Ƴ ìäì˘ǐ þä ˒ Ā ìäˤǀǗä ˕˯ǁä þä Ǎ˷ƴ˶ȸ çƑǄĀïˤǄĀ˗ḥǁäĀ çƑ˷˹˯ǁä

 ì˕ƴȸ þƑḨ û˗˭˳˶ǁä ɄƬǗäĀ ƑǊ˹ǂƳ ƕǂ˹ǂƽ ìäˤǀä ˣƏƑḥǁä Ǐƺ ˕ƟäĀ ýĀïˤǄĀ˗Ḩ ǍǂƳ æìˤƜˤǄ ƕǂ˹ǂƽ çƑ˷˹Ɯ

 ˒˲˭ɚȹ à˕Ɠ ˣḥǁĀ ƕ˹ǂ˱ǁä æ˕˹ƟĀ Ā ìäˤǀä Ɍʕ˭˲ ǁ˶ Ʉ˴ ƺ˹ ýĀïʕǄĀ̠ḥǁä ǍǂƳ Ƒǉì̞Ƴ ̞ɀ̆ɀĀ ̠ˮǀà çƑ˷˹Ɯ



ǈ˱˲ǆ ƞˬ˴˹ǁ ˢ˲ƾ˷˹ƺ ì˕˰Ǆ  .çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ˕ɀ˘ǐ îˤ˞˭ǁƑȸ çƑ˷˹˯ǁä ì˕Ƴ ˕ɀ˘ǐ ä˖ɚǉĀ ɄǊƨà

ì̞Ƴ ̇ƻǆ sǊǁ û̠˭ Ǆ˳ ɄƬà xǄ x˹˷ƏƑḥǁä þʕɚȹ þä ˒˯˹ƺ çƑ˷˹˯ǁä  ĀçƑǄĀïˤǄĀ˗ḥǁä  çƑ˷˹˯ǁä Āä

çƑǄĀïˤǄĀ˗ḥǁä Ǐƺ öʕ Ʈˤ˶ǁä ˙ƻǆ ǍǂƳĀ ì˕ƴǁä Ǐƺ ƕǊƓƑ˳˭Ǆ xƏƑḥǁ îʕ Ɨ˞ ʕǉ ɍ̟ǁä xƏƑḥǁä þʕɚɀĀ .

ǆ ǈǁ þʕɚɀĀ ̠ˮǀà çƑ˷˹Ɯ ǈǁ þʕɚȹ ̠Ƣä Ƒ˵ȹäĀ .˙ɚƴǁä ˙˹ǁĀ ǈ˷Ǆ ˗ˮǀà Āä çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ˙ƻ

ì̞Ƴ æìƑɀï ƛɀî̞Ɨ îʕ˞˭ǁä æ̠˯ƪ Ǐƺ ɍ̠ǆ þä ˒ ȹ˯ çƑ˷˹˯ǁäĀ ìäˤǀǗä  Ā ɄƽƑƺ ƞƮäĀ çƑǄĀïˤǄĀ˗ḥǁä

Ǐƺ Ʉƽä îˤ˞˭ǁä æ̠ ˯ƪ Ǐƺ ƕˬƗ˗Ǆ çƑ˷˹˯ǁäĀ ìäˤǀǗä  Ā.˗ˮǀà îˤ˞Ɨ ˗ˮǀǗäĀ çƑǄĀïˤǄĀ˗ḥǁä 

 ìäˤǀǗä ì˕Ƴ ˣǄ ƑǊƨî˕ǆ 

ƕƾ˹ƾ˰ǁä ḥǁä ˣƳ Ɉƾƺ ˙˹ǁ çƑǄĀïˤǄĀ˗ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ Ɖ˞Ƣ ǍǂƳ ˕Ǌ˳ȹ ˕Ǌ˳Ɨ Ƒ˵ȹä ìäˤǀǗä ì˕Ƴ ɄƓ

ƕ˹Ʈ˗ƺ Ɖ˞Ƣ ǍǂƳ  ɄƓ ƕ˹˷ Ɯ˹ ìäʕǀä ɍʕ˭˰Ǆ ǏǂƳä ̇ ǁ˹ þƑ˲ǆǕƑƺ .îʕ˞˭ǁä ƕˮǐ˕˰ǁä çƑ˹ǐ˕ˮǁä ǗĀ

 Ā ƑǄˤ˶Ƴ ì˕Ƴ Ƒ˷ˬƗî ˤǁìäˤǀǗä Ƒ˲ǆǓä ˕˯ǆþ  çƑ˹ǐ˕ˮǁäĀ ì˕Ƴ ǍǂƳ ÞƑ˷Ɠ çƑ˷ƏƑḥǁä ˒˹Ɨ˗Ɨ Ǐˮǂƙ Ǐƺ

ìäˤǀǗä (þʕ ǂ˹˶ǁƑȸ)  



 

 https://en.wikipedia.org/wiki/Genome_size 

 þƑ˲ǆǗä ˣǄ ǏǂƳä ƕƳ˕ƻ˵ǁƑƺ .çƑ˹ǐ˕ˮǁä ɄḨĀ Ā ˣǄ ˗˹ˮḨ ƕƳ˕ƻ˵ǁä ˣǄ ǍǂƳä ˡ˶˲ǁä çƑ˹ǐ˕ˮǁäĀ

 .Ʋˬ˞ǁƑȸ öäˤǆà ˕ƟäĀçƑ˹ƏƑǄ˗ˬǁä ƑǊƓ þîƑƾȹ Ǘ þƑ˲ǆǗä  ǏǊƺ84  þƑ˲ǆǗä ɄˮǄ ̇ ǁ˹Ā þʕ ǂ˹Ɠ3.1 

 þʕ ǂ˹Ɠ 

Bacterophage: 0X174: 0.000,003,6 / bacteriophage: T2: 0.000,2 / 

colon bacteria: 0.004,7 / yeast: 0.07 / snail: 0.67 /  sea urchin: 0.90 / 

chicken: 1.3 / duck: 1.3 / carp: 1.6 / green  turtle: 2.6 / cattle: 2.8 / 

man: 3.2 / toad: 3.7 / frog: 7.5 /  protopterus (lungfish): 50 / 

amphiuma (amphibian): 84. 



 çîˤ˞Ɨ çƑ˹ǐ˕ˮǁ çîˤ˞Ɨ ɂƟäĀ˘ǁ çîˤ˞Ɨ çƑ˹ƏƑǄ˗ˬǁ çîˤ˞Ɨ ûƑ˶ƨǓä þä ó˗˭ƻ˶ǁä þä ˢƷî ä˖ǉ ɂ˹ǀ

 Ǎǁä îˤ˞Ɨ ɂƟäĀ˘ǁ îˤ˞Ɨ þƑ˲ǆǗä ýƑƽîǓä Ǉ˖ǉ ǍǂƳ ÞƑ˷ˬƺ îˤ˞˭ǁä ˙ɚƳ ˤǉ Ǉä̠ ǆ ƑǄ ˣḥǁĀ þƑ˲ǆǗ

 .çƑ˹ƏƑǄ˗Ɠ Ǎǁä çîˤ˞Ɨ ûƑ˶ƨä 

 æ̠ ˹ˮḨ ƕɀ˗ǉï çƑƗƑˬǆĀˣ˹ƙǘƙ  Ɉƾƺ ˓˲˹ǁ ǏǊƺ þƑ˲ǆǖǁ ɂʷƮ3 ˤ˹ǂƓ þ ìʕḨ þʕ ǂ˹Ɠ ƕ˫Ǆ Ǎǁä Ʉ˴Ɨ ɄƓ

 .Ǐ˷˹Ɯ 

 ɂƟäĀ˘ǁ çƑ˹ƏƑǄ˗ˬǁ çîˤ˞Ɨ ûƑ˶ƨǓä ó˗˭ƻ˶ǁä þä ˢƷî ä˕Ɯ çƑ˹ƏƑǄ˗ˬǁäĀ ûƑ˶ƨǓä ˣǄ Ʉƽä îˤ˹˞ǁäĀ

ìäˤǀǗä ˒˹Ɨ˗Ɨ ˤǉ ˙ɚƴǁä ˣḥǁĀ îˤ˹˞ǁ 

 çƑɀʕƢ̠ǁ çîʕ Ɨ˞ çä̠˳ ǁ˰ä þʕɚȹ è̞Ɵ ʕǁ xḥǁĀ Ɖ˞Ƣ îʕ˞˭ǁä þʕɚȹ ýƑƽîǓä Ǉ̟ǉ ǍǂƳ ÞƑ˷ȿĀ

 ʕ ˹˞ǁ çîˤ˞Ɨ çƑɀˤƢ˗ǁäĀ çƑɀ˗˳ƽĀ çƑ˹ǐ˕ˮǁäĀ çƑ˹ǐ˕ˮǁ çîˤ˞Ɨ ûƑ˶ƨǗäĀ ûƑ˶ƨǓ çîˤ˞Ɨ îˤ˹˞ǁäĀ î

!!!!ƕɀ˗ǉï çƑ˭ˬ˷ǁ çîˤ˞Ɨ çƑ˹ƏƑǄ˗ˬǁäĀ çƑ˹ƏƑǄ˗ˬǁ çîˤ˞Ɨ ɂƟäĀ˘ǁäĀ ɂƟäĀ˘ǁ çîˤ˞Ɨ 

 æ˕ƾƴǄ ƑȹǘƢ çäí çƑ˷ƏƑḨ ˣǄ ˗ˮǀà ƕ˹˷˹Ɯ ìäˤǀä ƑǊƓ Ƒɀ˗˹˭ɚˬǁä ˣǄ ˗˹ˮḨ ɄƓ 



 

 .ƕȿˤǂƾǄ ƑǊˬǂƷäĀ æ̠ ˮƴˬ˭Ǆ îˤ˞˭ǁä æ̠ ˯ƪ ˣƳ ˢǂḥ˭ǆ ˣ˰˷ƺ 

 ˣǐƑƺ ìäʕ ǀä åƑ˲˭ǀƑȸ îˤ˞Ɨ ɍ˖ǁä ƕǂ˹ǂƽ ìäʕ ǀƉȸ Ƒ˹Ɨäí ˢ˲ƾ˷ǐ ɍ˖ǁä ƕ˹ǂ˱ǁä ˕˹ƟĀ ˢȹ˕ƾǁä ˕˯ǁä ˣǄ îˤ˞˭ǁä

 ÝçƑ˹ǐ˕ˮǁä ˣǄ Ǉ̠ ˹ƷĀ þƑ˲ǆǗä ɄˮǄ ƕˮǐ˕˰ǁä ðƑ˷ƜǗä ƞˬƬà þä Ǎǁä Ʉ˹Ɯ ˕ƴȸ Ʉ˹Ɯ îä̠ ˶˭ƨƑȸ æ˕ǐ˕Ɯ 

˞˭ǁä ƕ˹Ʈ̠ƺ Ɖ˞Ƣ ǍǂƳ êʕƮʕƓ þĀ̞Ǌ˳ȹ x˹˷ƙǗä ìäʕǀǗä ì̞ƳĀ çƑǄĀïʕǄĀ̠ḥǁä ì̞Ƴ x˹˭ɀĀäï x ƺ˶ îˤ

Ýä˖ǊƓ äĀ˗ƾȹ Ǘ îˤ˞˭ǁä ÞƑ˶ǂƳ äíƑ˶ǂƺ 

 

 Ɉƾƺ ƕ˹˷˹˯ǁä ìäˤǀǗä ˙˹ǁĀ æ̠ ˬƴ˶ǁä çƑ˷˹˯ǁä ì˕Ƴ ǏǉĀ ƕˮǁƑƙ ƕɀĀäï ˣǄ ƑǊƨî˕ǆ 



þƑ˲ǆǗä Ƒ˵ȹà ðƑ˹ƾ˶Ḩ æ̠ ˬƴ˶ǁä çƑ˷˹˯ǁä ì˕Ƴ Ƒǆ˖Ƣä ˤǁ çƑ˹ǐ˕ˮǁäĀ  Ɍʕ˭˰Ǆ ǍǂƳä ̇ ǁ˹ æ̠ ˬƴǄ çƑ˷˹Ɯ

 ƕ˹Ɨ˗˶ǁä Ǐƺ Ʉƽä çƑ˷ƏƑḨ ˕Ɯˤǐ ɄƓ ˗˹ˮɚȸ ý˕ƽà ˗ˬ˭ƴƗĀ ˣḥǁĀ ˗˹ˮɚȸ æ̠ ˬƴ˶ǁä çƑ˷˹˯ǁä Ǐƺ ǍǂƳää˕Ɯ  

 

 



 

 þƑ˲ǆǗä Ʉˬƽ ɍ˖ǁƑƺ22287  Ǐ˷Ɠ îƑƺ ɄƓ æì̠ƾǁä ɄƏƑ˴ƺ ̞Ɵà ǗĀ ɍ̆˷ˬ˶˳ ǁä ̇ ǁ˹ ̇ ǁ˹ æ̠ƪƑˬǄ

22159 

rattus norvegicus 



 

ÝǏ˷Ɠ îƑƺ ǈǂƬà þƑ˲ǆǗä ɄǊƺ 

 ƕɚ˶ƨ ɄƓ æì˗ƾǁä ɄƏƑ˴ƺ ˕Ɵà ˙˹ǁ Ƒ˵ȹà æ̠ ƪƑˬǄ þƑ˲ǆǗä ˕ƴȸ ɍ˖ǁäĀ22409  

danio rerio 

 



ǏǁƑ˭ǁäĀ ƕɚ˶˲ǁäĀ ûƑ˲ǆǗä ˕ƴȸ  Ǐǁ˘˷˶ǁä îƑƻǁä ˤǉmus musculus 25307 

 

ÝǏǁ̆˷Ǆ îƑƻǁ Ɍ̠Ƣà æ̠Ǆ æîʕ Ɨ˞ ƕɚ˶˲ ǁäĀ ƕɚ˶˲ ǁ îʕ Ɨ˞ þƑ˲ǆǗäĀ þƑ˲ǆǗ îʕ Ɨ˞ Ǐ˷ǁˬä îƑƻǁä ɄǊƺ  

 Ǐˬ˳Ƴ çƑˬǆ ǏǁƑ˭ǁäĀarabidopsis thaliana 26205 



 

 ïîǗä ƕɀ˗˹ˬƴƗ çƑ˷˹Ɯ ǈȸ ˙˷Ɯ ǍǂƳäĀoryza sativa 37544  ǍǂƳ ƕǂ˹ǂƽ Ǉìäˤǀä ì˕Ƴ þä ˢƷî

12  Ɉƾƺ ýĀïˤǄĀ˗Ḩ 



 

Goff, S.A. et al. 2002. A draft sequence of the rice genome (Oryza 

sativa L. ssp. japonica). Science 296: 92- 100. 

 ïîǘǁ äĀîˤ˞Ɨ ƕȹƑǊ˷ǁä ǏƺĀ Ǐǁ˘˷˶ǁä îƑƻǂǁ çîˤ˞Ɨ ä̠ ˬɀ˘ǁä ƕɚ˶˲ǁ îˤ˞Ɨ þƑ˲ǆǖǁ îˤ˞Ɨ Ǐ˷ˬǁä îƑƻǁƑƺ 

ÞƑ˶ǁä èˤƷ̠ Ɠ ù˗ƴɀĀ Ǐȿˤɚƨ˗ɚ˹Ǆ ˣƏƑḨ ˤǉ çƑ˷˹˯ǁä ì˕Ƴ Ǐƺ (çƑˬǆ ˙˹ǁĀ) þäˤ˹Ɵ ǍǂƳäĀ 



 

 ǈȿĀ31,000  .˗ˬƴǄ ˣ˹Ɯ 

 ÝèˤƷ̠ ˬǁä ä˖Ǌǁ îˤ˞Ɨ þƑ˲ǆǗä ɄǊƺ 

 ƕ˹˷˹˯ǁä ìäˤǀǗä ì˕Ƴ ˒ˬ˲ȸ þƑ˲ǆǗä ˣǄ îˤ˞Ɨ ˗ˮǀà çƑ˹ƏƑǄ˗ˬǁä ˜ƴȿĀ ûƑ˶ƨǗä ˜ƴȿĀ öìƑƻ˵ǁƑƺ

 æ̠ ˬƴ˶ǁä çƑ˷˹˯ǁä ǍǂƳ ÞƑ˷Ɠ þƑ˲ǆǗä ˣǄ îˤ˞Ɨ ˗ˮǀà èˤƷ̠ ȿĀ 



˙˹ǐƑƾ˶ǁä Ǉ˖ǉ ǍǂƳ ÞƑ˷Ɠ îˤ˞˭ǁä ƕ˶ƽ ˣƳ ä˕Ɯ ˕˹ƴȸ þƑ˲ǆǕƑƺ 

 îˤ˞˭ǁä ÞƑ˶ǂƳ ýǘḨ ɄƓ ǏǄǘḨ ˙˹ǁ ä˖ǉĀ 

 Ǐɚ˲ǆä̆ ȿĀì ðˤ˹ƨìˑ˹ƙ üˤƾ˹ƺ 

 Ǉ̟ǉ xḥǁĀ Ûƕ˞˹˲ǁˬä xǄ ̠ˮǀà ƕ˹ǂ˱ǁä Ǐƺ ǈȹä þä ɍì ǍǂƳ ɍʕ˭˰Ɨ ƑǄʕ˶Ƴ ä̞˹ƾƴƗ ̠ˮǀǓä çƑ˷ƏƑḥǁä

 ɄˮǄ çƑ˹ƏƑǄ˗ˬǁä ǇƑ˞˱ƗĀ ƕ˶ƏƑƾǁä Ǉ˖ǉ ƕ˶ƽ ˣƳ ä˕Ɯ ˕˹ƴȸ þƑ˲ǆǗä .ƕ˰ƮäĀ çäÞƑ˷ˮ˭ƨä ƑǊǁ æ˕ƳƑƾǁä

 ̠˭ƺ xǄ þƑḨĀ Ýþʕɚȹ ä̟ǉ äíƑ˶ǁ .ƕȹìƑƴǁä öìƑƻ˵ǁä Ǎ˭ƟĀ ƕɀʕƏ̠ǁä ƕɚ˶˲ ǁäĀ ƕ˹ƏƑǄ̠ˬǁä çƑ˷ƏƑḥǁä ƕǂɀˤ˝ æ

 .ä̠ ˹˰Ǆ ä̆ Ƹǁ 

ĶMore complex organisms generally have more DNA per cell than do 

simpler ones, but this rule has conspicuous exceptions. Man is far 

from the top of the list, being  exceeded by Amphiuma [an apode 

amphibian]. Protopterus [a lungfish], and even ordinary frogs and 

toads. Why this should be so has long been a puzzle.ķ 

Theodosius Dobzhansky, Genetics of the Evolutionary Process, pp. 

17- 18. 

 úǘ˝Ǘä ǍǂƳ ˘Ƹǁ ˙˹ǁ ǈǆä ˢƷî îˤ˞˭ǂǁ ˗˹˰Ǆ ˘Ƹǁ ä˖ǉ þä ù˗ƴȹ ˣḥǁĀ îˤ˞˭ǂǁ ˕ɀˑǄ ǈǆä ˢƷî ˤǊƺ

ǁä ÞǏ˳ǁä Ƒ˷ǂˬƽ ˤǁ ƕˬƨƑ˷Ǆ çƑ˷˹ƜĀ ìäˤǀä Ʋ˵ȹ ɍ˖ǁä ˢ˶˴˶ǁä ǍǂƳ ˕Ǌ˳ȹ ɍ˖ǁä ˢ˹˶˴˭ǁä ˤǉĀ ƞƮäˤ

ǈƺĀ˗˟ ˒˲Ɵ ˙˷Ɯ ˢ˹˶˴Ɨ Ʉḥǁ 



 

 îˤǂ˹Ɨ ǏƜ üˤƾȹ Ƒ˵ȹàĀ 

 ̞ǐä̆˭Ǆ Ʉɚ˳ȸ ̞ɀ̆ǐ þä ˒ ȹ˯ ýʕ˷˹˯ǁä Ǐƺ ǈȹä þä ɍ̞ǁä ƕ˹˶Ḩ þä Ǐƺ ̠ḥƻǆ þä üʕƾƴ˶ǁä xǄ þʕɚȹ ̞ƽ

 çƑƨƑ˹ƽ þä ƕƾ˹ƾ˰ǁä xḥǁĀ .ɍîʕ˞˭ǁä sǂ˲ǁä Ǐƺ ý̞ƾ˭ǆ ƑǄ̞˷Ƴ ˓ƓƑƙ ʕǉ ǈȹä þä ɍ̞ǁä Ɍʕ˭˰Ǆ ǏǁƑ˶Ɯä

 ǍǂƳ ɍʕ˭˰Ɨ çƑ˹ǐ̞ˮǁä ƕ˹ǂƢ þä äĀ̞ˬǐ Ƒ˶˷ Ɠ˹ .ƕȹƑƸǂǁ lȿ̠Ǆ800  öìƑƻ˵ǁä .Ƒɀ˗˹˭ɚˬǁä ˣǄ ˗ˮǀà æ̠ Ǆ

 ƑǊƓ Ǐ˭ǁä çƑ˷ƏƑḥǁä Ƒ˶˷ Ɠ˹ ÛþƑ˲ǆǗä sǊ˹ƺ Ƒ˶ȸ çƑ˹ǐ̞ˮǁä xǄ ̠˹ ɚˮȸ ̠ˮǀà ǍǂƳ ɍʕ˭˰Ɨ üƑˮ˶ǁä Ʉ˹ˬƨ ǍǂƳ

 ˣɚ˶ȹ Ǐ˭ǁäĀ ɔˬǆ˘ǁä ˤǉ þǗä Ǎ˭Ɵ ˓ƨîì ǈȹä þä ɍì ǍǂƳä xǄ þʕɚȹ þä10,000  Ǐǁä

100,000 Ƒɀ˗˹˭ɚˬǁä Ǐƺ ǈȹä þä ɍ˕ǁä æ̠ Ǆ 

ĶIt might reasonably be thought that the amount of DNA in the 

genome would increase pretty steadily as we advance up the 

evolutionary scale. But in fact measurements of total DNA content are 

quite confusing. While the mammalian cell seems to have about 800 

times more DNA than a bacterium, toads (to take an example) have 

very much more than mammals, including man, while the organism 

with most DNA (of those so far studied) is the lily, which can have 

from 10,000 to 100,000 times as much DNA as a bacterium!ķ 

G.R. Taylor, Great Evolution Mystery (1983), p. 174. 



 ƑǊ˷Ƴ ýǘḥǁä Ǐƺ äʕƻƽʕƗĀ ɍ̠Ƣä ƕǂɚ˳Ǆ sǊǁ ˒ ƨˬĀ îʕ˞˭ǁä ÞƑ˶ǂƳ ̠˹Ɵ ä̟ǉĀ ˒˯ȹ ɍìƑ˹Ɵ ɍà þä ˢƷî

 .îˤ˞˭ǁä Ɖ˞Ƣ ˓ˬˮǐ ƞƮäĀ Ǐ˶ǂƳ Ʉ˹ǁì ƑǊǆä ù˗˭ƴȹ þä 

 çîˤ˞Ɨ Ǐ˭ǁä Ʉƽä çƑǄĀïˤǄĀ˗ḨĀ Ʉƽä çƑ˷˹ƜĀ Ʉƽä ìäˤǀƉȸ ƕˬƗ˗Ǆ ɄƽǓä çƑ˷ƏƑḥǁä ˣǄ îˤ˞˭ǁä ˣǐƑƺ

 ìäˤǀƑȸ ɄˮǄ ƕˮǐ˕˰ǁä ðƑ˷ƜǗä ˓˰ˬƬà þä Ǎǁä Ʉ˹Ɯ ˕ƴȸ Ʉ˹Ɯ îä̠ ˶˭ƨƑȸ æ˕ǐ˕Ɯ ìäˤǀä åƑ˲˭ǀƑȸ Ƒ˹˯ɀî˕Ɨ

 Ý˗ˮǀà çƑǄĀïˤǄĀ˗ḨĀ ˗ˮǀà çƑ˷˹ƜĀ ˗ˮǀà 

 Ā ìäˤǀǗä ì˕ƳĀ çƑǄĀïˤǄĀ˗ḥǁä ì˕Ƴ ƑȹäĀ˘ǁä ɄḨ ˣ˶ƺ Ɖ˞Ƣ ǍǂƳ êʕƮʕƓ þĀ̞Ǌ˳ȹ çƑ˷˯˹ ǁä ì̞Ƴ

Ýä˖ǊƓ äĀ˗ƾȹ Ǘ îˤ˞˭ǁä ÞƑ˶ǂƳ äíƑ˶ǂƺ ˢ˹˶˴˭ǁä ǍǂƳ äĀ˕Ǌ˳ɀĀ îˤ˞˭ǁä ƕ˹Ʈ˗ƺ 

 çƑǄĀïˤǄĀ˗ḨĀ çƑ˷˹ƜĀ ìäˤǀä ˣǄ ǈƜƑ˭˰ȹ ƑǄ ˙˷Ɯ ɄḨ ù˗ƴȹ ˢ˶˴˶ǁä þǗ ˢ˹˶˴˭ǁä ǍǂƳ ˕Ǌ˳ȹ ä˖ǉ

 þƑ˲ǆǗä ˣǄ ˗ˮǀà çƑ˷˹˯ǁ éƑ˭˰Ɨ ǈƺĀ˗˟ þǗ ˗ˮǀà çƑ˷˹˯ǁ éƑ˭˰ȹ ö˕ƻ˵ǁä þä ù˗ƴɀĀ ä˖ǉ ǈǁ ˢ˶˴ƺ

 .ˢ˹˶˴˭ǁä ä˖ǊƓ þƑ˲ǆǗä ˣǄ ˗ˮǀà çƑ˫˹ˬǁ ˢƏǘǄ ˣḥǁĀ þƑ˲ǆǗä ˣǄ Ƒ˶˯Ɵ ˗ƸƬà ǈǆä ˢƷî 

 ɔǁƑ˱ǁä ǈǁǗä å˗ǁä ǍǂƳ ƞƮäĀ Ǐ˶ǂƳ Ʉ˹ǁì ˤǉ çƑǄĀïˤǄĀ˗ḥǁäĀ ìäˤǀǗäĀ çƑ˷˹˯ǁä ì˕Ƴ ä˖ǊǁĀ

ÞƑḨ˘ǁä ɔƏƑƻǁä ˢ˶˴˶ǁä 

 

****** 

 

äĀ çƑ˷˹˯ǁäĀ çƑǄĀïĀïˤǄĀ˗ḥǁä üǘƢ ˣǄ îˤ˞˭ǁä çƑˬƙä Ʉ˳ƺ ˕ƴȸ ìäˤǀǗ  



ÞĀ˕Ɠä  ɔ˹ˬ˞Ɨ Ǐƺ ɍ̠Ƣä ƕǁĀƑ˰Ǆ äʕǁĀƑ˰ȹ Ǎ˶˲ȹ à˕ˬǄ ǏƜˤǁˤǄˤǊǁäHomology  

 ÞƑ˹ƪǓä Ǐƺæ̠ ˹Ƹ˴ǁä  (ýƑˠƴǁä Ǐƺ ƑƾƟǗ ǈ˷Ƴ ˢǂḥ˭˷ƨ) ƕɀˤ˵ƴǁä ìäˤ˶ǁäĀ çƑ˷˹ƗĀ˗ˬǁä ɍàǂǄä þä ˣ˹

ȸ ˙˹ǁ ä˖ǉ þä ˢƷî ƑǊ˹ƺ äˤǊƓƑ˳˭ǐ þà û˗˭˳Ǆ ˕Ɯ ˣǄ ƑǊǆä äˤƳ˕ǐ Ǐ˭ǁä çƑ˷ƏƑḥǁäǂƳ Ʉ˹ǁì ɇ˗˳ǁƑ Ǎ

 îˤ˞˭ǁä ɇ˗˳ǁƑȸ ˙˹ǁ ɍà û˗˭˳Ǆ ˕Ɯ ˣǄ ˢǊǆä ˕Ǌ˳ȹnot common ancestor  ˣḥǁĀ ˕Ǌ˳ȹ

ˣǄ ˢǊǆä Ƒ˵ȹà  û˗˭˳Ǆ ˢ˶˴Ǆcommon designer  

 ˣḥǁĀˤǉ û˗˭˳˶ǁä ˢ˶˴˶ǁä ýä û˗˭˳˶ǁä ˕˯ǁä Ʉǉ ƞ˹˰˴ǁä ˢǊǐä ù˗ƴ˷ǁ  

 ˒ǂƷä ɄƓ ˣ˹˷ƙä Āä ˣ˹ƗĀ˗Ɠ ˙˹ǁ ɍà çƑˬ˹Ḩ˗˭ǁä ˒ǂƷä Ǐƺ äˤǊƓƑ˳˭ǐ þä ˒˯ȹ û˗˭˳Ǆ ˕Ɯ ˣǄ ˢǊǆä ˤǁ

çƑ˷˯˹ ǁä ̇ƻǆ xǄ ƛ˭˷Ɨ þʕḥƗĀ Ƒǉ̠˹Ʒ Āä çƑ˶ɀ̆ǆà Āä çƑǆʕǄ̠ǉ Þäʕƨ çƑ˷˹ƗĀ̠ˬǁä ˙ƻǆ ˣǄ ˢǊǆǓ 

˕˯ǁä  ƞ˹˰ Ƭ ɍìƑ˰ǁǗä ̠ḥƻǁäĀ îʕ˞˭ǁä þʕɚɀĀ 

 ˜ƴˬǁä Ǐƺ äʕ ǊƓƑ˳˭ǐ ˕ƽ û˗˭˳Ǆ ˢ˶˴Ǆ ˣǄ ˤǁ ˣḥǁĀ ˢ˶˴˶ǁä ǈƺ˗ƴȹ ɍ˖ǁä éƑ˹˭ƟǗä ǈȸƑ˳˭ǁ Ā äˤƻǂ˭˱ɀ

 ˗ƢǗä Ǐƺ˶˴˶ǁä ǈƺ˗ƴȹ Ƒ˵ȹà ɍ˖ǁä éƑ˹˭ƟǗä ùǘ˭ƢǗ ˢ ˣǄ Āä çƑ˷˹˯ǁä ˙ƻǆ ˣǄ äʕ ǆˤɚȹ ˕ƽ Ƒ˵ȹàĀ

ƕƻǂ˭˱Ǆ çƑ˷˹Ɯ  ƞ˹˰ ǁ˴ä Ǐ˶ǂƴǁä ̠ḥƻǁä ʕǉ ɔǁƑ˱ǁäĀ ɔǂ˱ǁä þʕɚɀĀ 

 xǄ þʕɚȹ çƑ˷˯˹ ǁä ̇ƻǆ Ƒˬɀ̠ƾƗ xǄ çƑ˷˹ƗĀ̠ˬǁä Ǐƺ ɔƓƑ˞Ɨ ǈˬƪ Ǎǁä Ʉ˴ȹ ǈȸƑ˳Ɨ ʕǁ ǇƑ˷ƴǄ Ƒ˶ȸ ɍà

ƻǆ Āä çƑ˷˹˯ǁäĀ çƑ˷˹ƗĀ˗ˬǁä Ǐƺ æ̠ ˹ˮḨ çƑƺǘ˭Ƣä ˕Ɯˤǐ ǈȸƑ˳˭ǁä ƲǄ ˤǁ ˣḥǁĀ û˗˭˳Ǆ ˕Ɯ ̇ çƑ˷˹ƗĀ˗ˬǁä

 s˶˴˶ǁä ǍǂƳ ƕ˰ƮäĀ æìƑǊƪ þʕḥƗĀ îʕ˞˭ǁä ý̞Ƴ ǍǂƳ ƞƮäĀ Ʉ˹ǁì þʕḥƗ ƕƻǂ˭˱Ǆ çƑ˷˹Ɯ ƑǊ˯˭˷Ɨ

ɔǁƑ˱ǁä ǍǂƳ Ǐ˶ǂƳ Ʉ˹ǁì þʕɚɀĀ û̠˭˳˶ǁä 



 çƑˬḨ˗˶ǁä Ƒ˹Ɯˤǂ˹Ɠ üƑ˯Ǆ Ǐƺmolecular biology  ÞƑ˞˲ˬǁä îˤ˞˭ǁä ÞƑ˶ǂƳ ö˕˱ȹ þä üĀƑ˰ȹ

˹˰Ƭ îˤ˞˭ǁä ƕƳ˕Ƣ þä çƑˬƙäĀ çƑ˷ƏƑḥǁä ǈȸƑ˳Ɨ Ǐƺ äˤƓ˖ɚɀĀ ˤǉ ˣƏƑḨ þä çƑˬƙä äĀìäîä ˤǁ ǘˮ˶ƺ ƕ˰

 îˤ˞Ɨ˗ƢǓ  çäîƑˬ˭ƢǗä ùǗä äĀ˗˯ȹǍǂƳ ìäʕ ˶ǁä ˜ƴȸ ˒˹Ḩ˗Ɨ Ǐƺ ǈȸƑ˳˭ǁä  çƑ˶ɀ˘ǆǗä Āä ƕɀˤ˵ƴǁä

 äˤ˵ƺ˗ɀĀ99  x˹˷ƏƑḥǁä xƓ˹ ǈȸƑ˳Ɨ ǈ˹ƺ ̞ƟäĀ îƑˬ˭ƢƑȸ Ɉƾƺ þʕɚ˲˶˭ɀĀ ùǘ˭ƢǗä ˓ ƙˬä îƑˬ˭ƢäǄ ó˗˭ƻ

 .˗ƢǓ îˤ˞Ɨ ˢǉ˕Ɵà Āä û˗˭˳Ǆ ˕Ɯ ˣǄ ˢǊǆä Ƒǆ˗Ḩ˖Ɨ ƕƳ˕˱ǁä Ǉ˖ǉ .ǈ˷Ƴ ˣǂƴȹ ɍ˖ǁä ˤǉ Ɉƾƺ ä˖ǉĀ

 ƕ˹ƳƑƴƪǗä ˙˹ǐƑƾ˶ǁä ƕƳ˕˱ȸîƑ˶Ƴǔǁ  ˗˶ƴǁä ˕ǐ˕˰˭ǁ çäîƑˬ˭ƢǗä çƑ˫Ǆ äĀ˗˯ȹ Ǐ˭ǁä óîǗä çƑƾˬ˞ǁ

 ɍ˖ǁä ˕ƟäĀ îƑˬ˭Ƣä Ɉƾƺ äˤǂˬƾɀĀ ˢǊˬǂƷä äˤ˵ƺ˗ǐ ä˕Ɯ ƕƻǂ˭˱Ǆ ƛƏƑ˭ǆ Ǐ˞ƴƗ Ǐ˭ǁä ƕƻǂ˭˱˶ǁä ˗ƬƑ˷ƴǁƑȸ

 ƕ˹Ʈ˗ƺ ˒ƨƑ˷ǐ ƕ˹Ʈ˗ƺ îƑ˶ƳàɈƾƺ îˤ˞˭ǁä äĀˣǂƴȹ Ǘ ǏƽƑˬǁ Ƒ˷ǉ ä˖Ǌǁ .ý˕ƽà  ǈǂˮǄäǍǂƳ ƢǗä çƑƺǘ˭

 ƑǊƏƑƻƢä äʕ ǁĀƑ˰ȹ Ǐ˭ǁäƑǊǆǓ  .ƑǄƑ˶Ɨ îˤ˞˭ǁä ÞƑƳìä ý˕ǊƗ 

 .û˗˭˳˶ǁä ˢ˶˴˶ǁä ˒ˬ˲ȸ ˤǉ ǈȸƑ˳Ɨ ɍà þä ƞƮˤƗĀ 

ˣ˹ȿˤǂƜˤ˶˹Ǌǁä ˤǉ ˗ǄǗä ä˖ǉ ǍǂƳ üƑˮǄ ˢǊ˶ǁä Hemoglobin 

  ˣ˹˯˲ǀǓä Ʉ˶˰ȹ ˤǉĀ æìƑƳ Þä̠ ˶˰ǁä ý˕ǁä çä̠ Ḩ Ǐƺ ˤǉ ɍ˖ǁä ˕ƾƴ˶ǁä ˣ˹ƗĀ˗ˬǁä ˤǉĀ ˣ˹ȿˤǂƜˤ˶˹Ǌǁä

 Þäˤƨ ˙ƻ˷˭ǁä þƑɚǄ ˣǄ Āà ˕ǂ˯ǁäƕ˹ǂƢä˕ǁä Ƒȹǘ˱ǁä Ǐǁä ƕƏ˗ǁä Āä ˢ˹ƪƑ˹˱ǁä  .ˣ˹ȿˤǂƜĀ ˢ˹ǉ ˤǉ  

 ˕ǐ˕Ɵ ǈ˹ƺĀ ˢ˹Ǌǁä 



 

ˣ˹ƗĀ˗ˬǁä Āä ˣ˹ȿˤǂ˯ǁäĀ 
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