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1.1 Early evolution ofclocks 

Life first evolved in a cydical environment that flu 
between the freezing darkness of the night and the searin 
day. The ultraviolet (UV) component of this radiation 
important source of energy for the early organization 
molecules, but with the same energy must also have dest 
thousand million years ago in the Precambrian wh 
evolving, the earth was not protected from the destru< 
far-UV radiation as it is today by a layer of OZO 

atmosphere. The daytime far- UV irradiatian was there 
more intense then than naw, and early life would pre 
survived far very long, had it not developed a tpn~n(,r,,1 
resrricted its more UV-sensitive processes to the mght. 

There is no fossil record of this history, afcourse, 
such as Euglena, and individual cells ofmulticellular 
tissue culture, both have daily physiological rh,,"h'~c 

hour rhythmicity seems to be a fundamental 
(nucleate) life. It has, however, apparenuy been 
been acquired by more primitive forms that 
prokaryotes : viruses, bacteria and blue-green algae): 

1.11 Types ofbiological clock 

These daily, or circadian rhythms, as they are more 
11), although primitive, ubiquitous and fundamental 
only form of biological timekeeping. There are at 
clock-like biological process. 

(1) 	 A wide range of high frequency rhythmical 
beat, respiratory movements, and spike 
neurones (Fig. 1-1). 

(11) 	 Rhythms that are related to environmental 
circadian (Fig. 1-11), tidal, lunar-monthly 
(Chapter ll). 

(3) 	 The phenomenon of photoperiodism, i.e. 
adjustment to season regulated by clocks that 
me day (Chapter 6). 

(4) 	The interval-timer type of phenomenon that 

or diapause last for a fixed minimum duration (§ 



