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Book review 

WIGGLES WORTH, Sir Vincent B. 1965. The P r i n c i p l e s of Insec t Phy­
siology. 6th Edi t ion. Methuen, London, vii + 741 pp. 407 figs. 4639 
c i t a t ions . 84 sh i l l ings . 

The a p p e a r a n c e of each new edit ion of Wiggles w o r t h ' s Principles of 
Insect Physiologyserves to quieten the consc iences of m o s t of us of l e s s e r 
s t a t u r e who have failed to keep up with the l i t e r a t u r e s ince i t s p r e d e c e s ­
s o r . T h i s o n e i s no except ion. New c i t a t ions , many r e f e r r i n g to s e v e r a l 
p a p e r s , a r e given new a lphabe t ica l s equences , but n u m b e r e d se r i a l ly , 
a s Supplementa ry Re fe r ences B a t the end of each chap te r . The sub­
st i tut ion of a br ief s t a t emen t of the content in Engl ish for the or ig ina l 
t i t le is continued. This can be a b ib l iographica l nu isance but is pe rhaps 
a val id c o m m e n t on the t i t l ing of p a p e r s by insec t phys io log i s t s . The 
indexes of au tho r s have been consol ida ted . The fifteen chapte r headings 
a r e unchanged in wording or sequence . The b road and lucid i n t e rp re t a t i on 
of physiology of the e a r l i e r edit ions is main ta ined and it is an eloquent 
t e s t imony to the qual i ty of these that changes , by and l a r g e , a r e addit ions 
r a t h e r than a l t e r a t i o n s . It is significant too that a l l other books of this 
scope in this field have mul t ip le a u t h o r s and that e leven of us a r e wr i t ing 
this r ev i ew. We r e c o r d h e r e s o m e e r r o r s in the book and some commen t s 
on it m o r e in the hope of faci l i ta t ing another edit ion in the fulness of t ime 
than of den igra t ing this one. 

Although Wigglesworth r a r e l y a l lows r e c e n t de r iva t ive work to 
overshadow that f rom which it s t e m s , the o m i s s i o n of r e f e r e n c e s for 
many ea r ly publ ica t ions ( e . g . L e u c k a r t (1855) p . 2; Malpighi (1669)p. 
317) i s unfor tunate ; m o s t of us have been condit ioned to expect a r e f e r ­
ence when a n a m e i s followed by a date in p a r e n t h e s e s . 

The 1557 new c i ta t ions con t r a s t with the 234 which w e r e added in 
the 1953 edit ion. The g r e a t e s t p ropor t iona l i n c r e a s e in number- of c i t ­
a t ions i s to be found in the c h a p t e r s on ne rve physiology, and espec ia l ly 
chapte r IV on the m u s c u l a r s y s t e m and locomot ion in which t h e r e a r e 
n e a r l y twice a s m a n y a s in the fifth edit ion. The s m a l l e s t i n c r e a s e s a r e 
in the c h a p t e r s on exc re t ion and espec ia l ly r e s p i r a t i o n in which t he re is 
only a 22% i n c r e a s e . The ove ra l l i n c r e a s e i s m o r e than 50%, a s aga ins t 
l e s s than 8% in the fifth edit ion. All of this i s in keeping with our i m p -
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r e s s i o n of the d is t r ibu t ion of emphas i s in r e s e a r c h and the i n c r e a s i n g 
pace of th i s . 

In chapter III on growth the eno rmous accumula t ions of new m a t e r i a l 
on ho rmones and diapause have been condensed into a m a s t e r f u l s u m m a r y 
in which m a n y of the "doubts and difficulties " r e f e r r e d to in the 5th edit ion 
have been laid to r e s t . Chapter IV contains a v e r y much improved t r e a t ­
men t of the act ion of ind i rec t flight m u s c l e s in i n s e c t s -with high wing 
bea t f r equenc ies . No ment ion i s m a d e of the addi t ional s t r u c t u r a l p ro te ins 
of m u s c l e , p a r a m y o s i n and t ropomyos in . In the d i s cus s ion of locomot ion 
on the sur face of water (p. 143) volume and m a s s a r e t r e a t e d as a l t e r ­
na t ives ; both volume and m a s s of c o u r s e v a r y as the cube of r a d i u s . 
More impor tan t ly , sur face tens ion forces depend on the l inear d imens ions 
of the sur face act ing, not the a r e a , so that the advantages of s m a l l s ize 
in this context a r e g r e a t e r than indica ted . Tonofibr i l lae is p r in ted as 
two words on p . 133; Sotavalta is m i s s p e l l e d on p . 152 and again in the 
index of au thors on p . 704. 

P a r t of the i n c r e a s e in chapter V on the nervous s y s t e m comes 
from two new sec t ions , one on his tology and h i s t o c h e m i s t r y and the other 
on nutr i t ion and ionic regula t ion in ganglia. The re a r e s e v e r a l new i l ­
l u s t r a t i ons . While n e u r o m u s c u l a r t r a n s m i s s i o n i s a p p r o p r i a t e l y d i s ­
cussed in chapter IV, the inclusion of much m a t e r i a l on r e s p o n s e s and 
m u s c l e cont ro l in chapter V s e e m s to cal l for a r e f e r e n c e back to t h i s . 

Chap te r s VI and VII in t eg ra te much r e c e n t work on sense o rgans 
into an encouragingly t rad i t iona l account of t he se s t r u c t u r e s . Since the 
dioptr ic pa r t of the compound eye is far from cy l indr ica l and the image 
formed by i t "has no physiological s ign i f icance" we think the t r e a t m e n t 
of image format ion by a lens cyl inder could be omit ted , desp i te i t s b e a r ­
ing on apposi t ion - superpos i t ion v is ion . While it is t r ue that as s ta ted 
on p . 212 the locat ion and na tu re of the a n a l y s e r (of the plane of p o l a r ­
ization) have not been fully de t e rmined , this s t a t emen t s e e m s t o c o n t r a d i c t 
that on p. 213 "The ana lyse r for po la r i zed light is c l ea r ly in the r h a b d o -
m e r e s " . In m o s t p laces wavelengths have been c o r r e c t l y given in mu , 
a flu st i l l a p p e a r s on p . 215; on p . 192 ( 1. 22) for ' on an e l emen t ' r e a d 
1 a« an e lement 1 . The inc lus ion of other s e n s e s in chapter VII migh t well 
be noted in the chapte r t i t l e . M a t e r i a l on h e a r i n g in mosqu i toes and 
bat avoiding by moths has been added. T h e r e is no ment ion of t h e o r i e s 
of olfactory percep t ion , although many publ icat ions on these have appea red 
since 1953; pe rhaps if nothing good can be said, this i s jus t a s wel l . In 
chapter VIII on behaviour the outstanding addit ions a r e those deal ing with 
communica t ion including p h e r o m o n e s , and rhy thmic behaviour and other 
rhythmic ac t iv i t i e s . 

In chap te r s IX and X dealing with r e s p i r a t i o n and the vascu l a r s y s ­
tem the re is no ment ion of the impor tan t work of Nunome. On p . 326 
Rhodnius 253 should r e a d Rhodnius.Z 52. The work of T h o r p e a n d C r i s p (1949) 
appea r s in the or ig ina l l i s to f r e f e r e n c e s (175) a n d a l s o i n the supp lemen­
t a r y l i s t (224). The s impli f icat ion of the c lass i f ica t ion of haemocy tes i s 
to be welcomed. 

The addit ional m a t e r i a l on nut r i t ion and digest ion (chapter XI) r e ­
p r e s e n t s supp lementa ry detai l r a t h e r than major advances , mo s t l y deal ing 
with enzyme sec re t ion , enzyme act ion, and e s sen t i a l d i e t a ry componen t s . 
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In chapte r XII on excre t ion the work of Schindler (1878) on the surface 
a r e a of Malpighian tubules has been m i s i n t e r p r e t e d (p. 505); a comma 
used for a dec ima l point in the or ig ina l G e r m a n h a s b e e n r e a d a s a "thou­
s a n d s " c o m m a , so that the a r e a s a r e a thousand t i m e s g r e a t e r than 
Schindler g ives . Sch ind le r ' s f igures however a r e low s ince they a s s u m e 
the tubules to be r ight c i r c u l a r cy l i n d e r s , w h e r e a s they a r e s inuous, and 
of c o u r s e he was unaware of the m i c r o v i l l i . Allowing for these two points 
i n c r e a s e s the a r e a by a factor of about 70, so that Wiggleswor th ' s f igures 
r e m a i n high by a factor of about 14. It is r e m a r k a b l e that this m i s t a k e 
should have surv ived al l p rev ious edi t ions , and no l e s s r e m a r k a b l e that 
it was not iced independent ly by us and by A. Baynes of Tr in i ty Hal l , 
t ime of each o the r , too la te unfor tunate ly for c o r r e c t i o n in the 6th edit ion. 
Cambr idge , within a shor t t ime of each o ther , too la te unfortunately for 
c o r r e c t i o n in the 6th edit ion. 

In chapte r XIII on m e t a b o l i s m t h e r e is fur ther m a t e r i a l on p h e r o -
m o n e s , an unfor tunate , but pe rhaps unavoidable s epa ra t i on from that 
under behaviour . The glycolytic pathway is not given under r e s p i r a t o r y 
m e t a b o l i s m , and again a r e f e r e n c e back to the chapter on r e s p i r a t i o n 
would be helpful. In the d i scuss ion of the "sur face l aw" (p. 568) it is 
said that t he r e is no known r e a s o n why the m e t a b o l i s m of cold blooded 
an ima l s should bea r a r e l a t ion to the body sur face , but su re ly a tendency 
in this d i r e c t i o n i s to be expected where r e s p i r a t i o n depends on diffusion 
s ince this p r o c e e d s a t a r a t e dependent on sur face a r e a . . The r e f e r e n c e s 
given under c i ta t ion 345 a r e r e p e a t e d under 479. 

T h e r e is a r e l a t i ve ly sma l l i n c r e a s e in the content of chapter XIV 
on wate r and t e m p e r a t u r e , in which a somewhat conse rva t ive posi t ion is 
taken on, for example , the quest ion of c r i t i c a l t e m p e r a t u r e s for water 
l o s s . Again c r o s s r e f e r e n c e s to other a s p e c t s of water ba lance , e s ­
pecia l ly the in tegument , r e c t a l g lands , and Malpighian tubules would be 
useful ; B e a m e n t ' s work for i n s t ance , i s unment ioned in this chap te r . 

The final chap te r , on r ep roduc t ion contains added m a t e r i a l onyolk 
format ion , and RNA, DNA and p ro te in syn thes i s . Woyke's work on d i ­
ploid d rone honey bees i s not ment ioned; pe rhaps this was too r e c e n t 
for inc lus ion . 

This is a book which it i s a p l e a s u r e to r ev iew. The binding and 
format r e m a i n unchanged, but the dust j acke t in t h r e e co lours i l lus t ra t ing 
the m u s c u l a t u r e of the c rop of Calliphora and an a spec t of the behaviour of 
EHstalis, is an innovation. T h o s e p a r t s o f the content which a r e n o t a l r eady 
t rad i t iona l will undoubtedly become so , and it i s a final p l e a s u r e to r e c o r d 
a t r ad i t iona l p r i c e . 
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