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A species of Bathymermis Daday 1911, is reported as a parasite of larval Chrysops 
furcata Walk. Transmission of the parasite from infected soil to Chrysops mitis 0. S. was ac­
complished in the laboratory. The parasitic larvae were reared from the hosts. The pathology 
of the mermithid is described and its possible use as a means of biological control tor tabanids 
is discussed. 

Larva l tabanids w e r e col lec ted dur ing 1958-1961 from the following 
t h r ee a r e a s in A lbe r t a : Winterburn swamp, 8 m i l e s wes t of Edmonton; 
a g r a s s y lake at Raymond and Welling, south of Le thbr idge ; two i r r i g ­
ation d i tches near Water ton . The nematodes were f i r s t encounte red 
during the spr ing of 1959. Since then al l co l lec t ions w e r e examined for 
infected l a r v a e . These groups of l a r v a e w e r e main ta ined individually 
in s e p a r a t e v ia ls containing m o i s t soi l f rom the i r r e s p e c t i v e h a b i t a t s . 
The l a r v a e w e r e of s e v e r a l spec ies and r anged f rom 10-30 m m long. 
Na tura l infection was p r e s e n t only in Chrysops furcata Walk, and from only 
one of the col lect ing s i tes (Table 1). Usual ly only one p a r a s i t e was ob­
tained f rom a single l a rva a l though up to five w e r e r e c o r d e d . 

TABLE 1 - Incidence of Bathymermis sp. in l a r v a l tabanids in A l b e r t a , 
Canada, 1958-1960. 

Species - P l ace Date N o . Infection 
°/o 

Date No. Inf ect ion 
% 

C. furcata 
Winterburn Oct. 1958 

Aug. 1959 
2 

78 27 
Jun. 1959 
Jun. I960 

150 
156 

23 
28 

Ju l . I960 
Sept. 1960 

125 
16 

16 
37 

Aug. I960 20 35 

T. reinwardlii ; Raym ond & Wellin g Oct. 1958 70 -
C. mitis, Vauxhall Sept. 1959 183 - Oct. 1960 2 2 1 -
C. mitis, Water ton Sept. 1959 125 -

Usually the nematodes w e r e s e p a r a t e d f rom the h o s t ' s t i s s u e and 
fixed inho t 70% alcohol with 5% glycer ine for fur ther study; m o r e r a r e l y 
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hot fo rmal in was used as a fixative. Living spec imens of the p a r a s i t e 
after e m e r g e n c e from the h o s t ' s body and from the soil w e r e ei ther ex­
amined al ive or after c l ea r ing with g lycer ine and lactophenol . The sal t 
flotation technique (Chandler 1952) was often used for soil examinat ion 
for the nematode eggs . 

It was usual ly noticed that when l a rva l C. mitis O. S. we re main ta ined 
in the soil col lected from the Winterburn swamp a r e a , they suffered from 
the nematode p a r a s i t e s . Two heal thy batches of ten C. mitis l a rvae were 
main ta ined in the infected so i l . About 70% of these l a r v a e developed 
infection which became apparen t after about 23 days . 

NOTES ON THE L I F E - C Y C L E AND PATHOLOGY 

Dead l a r v a e with s igns of r ecen t pa ra s i t i s a t i on were m o s t numerous 
in ea r l y July. E m e r g e n c e , however , continued unti l Sep tember , as 
p a r a s i t i s e d l a r v a e were st i l l avai lable then. 

Seve ra l nematodes w e r e seen to e m e r g e head fo remos t e i ther through 
the thorac ic segments or the las t abdominal segment of the host though 
e m e r g e n c e from the side of the abdomen was not infrequent . The p a r a ­
s i tes usua l ly freed t hemse lve s in a few m i n u t e s . I m m e r s i o n of the host 
in tap water and a r o o m t e m p e r a t u r e of 70 F , has tened the emergence of 
the p a r a s i t e s which always r e s u l t e d in the death of the hos t l a rva . 

Although no field observa t ions were m a d e , it is a s s u m e d on the bas i s 
of the two ma in types of l i f e -h i s to ry in the Mermi th idae , that the p a r a s i t e s 
on e m e r g e n c e undergo a l as t moul t , copulation takes place in the soil 
and eggs a r e laid which hatch during the w a r m spr ing wea the r . After 
hatching, the l a r v a e work the i r way into the host where they undergo 
fur ther development . During the p r e s e n t study, in few p r e p a r a s i t i c 
s tages of the nematode l a r v a e were observed to enter through the fleshy 
pseudopods of the hos t . 

Mermi th id eggs as desc r ibed by Fi l ipjev and Stekhoven (1941), and 
Chr i s t i e (1937), we re not seen in about 300 s l ides p r e p a r e d with the in­
fected soil for de te rmina t ion of the egg s t r u c t u r e . Neve r the l e s s , eggs 
bea r ing a c lose r e s e m b l a n c e to the one desc r ibed by Cobb (1926), we re 
r egu l a r l y obtained f rom the infected soi l . These eggs and the subsequent 
f ree - l iv ing s tage of the p a r a s i t e although r e c o r d e d during the p r e sen t 
study a r e not d e s c r i b e d pending fur ther examinat ion and r e a r i n g to the 
adult s t age . 

L a r v a l Chrysops a r e of ye l lowish -g reen colour , during ea r ly ps i ras-
i t i sa t ion this changes to pa le -ye l low and then black. P a r a s i t e s could be 
eas i ly seen in the m a t u r e l a rvae which became t r a n s p a r e n t owing to the 
absence of fat body and other t i s s u e s , r evea l ing the white coi ls of the 
w o r m s . In the i m m a t u r e l a r v a e , the p r e s e n c e of the p a r a s i t e s could 
only be de t e rmined through d i s sec t ion . Matu re l a rvae were a r r e s t e d in 
the i r development and failed to pupate . Infected l a r v a e did not usual ly 
feed and w e r e m o r e s luggish in the i r movemen t s than n o r m a l l a r v a e . 

NOTES ON STRUCTURE AND BEHAVIOUR 

The l a r g e s t spec imen obtained was 29 m m and the m e a n length based 
on 20 spec imens was 26. 8 m m . Nematodes in mul t ip le infections were 
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sho r t e r than those of s ingle infect ions . The following c h a r a c t e r s w e r e 
r e c o r d e d : ta i l often obtuse , shor t and conica l . In two spec imens which 
survived under l abo ra to ry conditions pa r t ly bur ied in the soi l for about 
five months after e m e r g e n c e f rom the hos t l a r v a e the spicula w e r e p a r ­
a l l e l - s ided ; body colour white due to fat and s to rage t i s s u e ; cut ic le 
smooth and composed of a number of l a y e r s ; t r a n s v e r s e s t r i a t ions p r e ­
sent ; head por t ion h e m i s p h e r i c a l , with six papi l lae ; two amphids p r e ­
sent; buccal opening t e r m i n a l and buccal spear p r e s e n t . 

On e m e r g e n c e f rom the hos t l a r v a e the p a r a s i t e s w e r e e x t r e m e l y 
slow moving and r e m a i n e d m o r e or l e s s coi led. They r e a c t e d to b r igh t 
light and showed rap id undulating movemen t of the body. The nematodes 
w e r e eas i ly kil led when i m m e r s e d in water for a day or two or when kept 
in dry v i a l s . 

DISCUSSION 

Dete rmina t ion of m e r m i t h i d spec ies is a ve ry difficult t a sk s ince 
usua l ly only l a r v a l fo rms a r e ava i lab le and these do not p o s s e s s obvious 
morphologica l c h a r a c t e r s . A c o r r e c t identif icat ion of the l a rva is only 
poss ib le if it can be r e a r e d to the adult s t age . Such r e a r i n g e x p e r i m e n t s 
have been accompl i shed only except ional ly by Chr i s t i e (1937). Dr . H. E. 
Welch kindly provided continuous h e l p i n the m a t t e r s of identif icat ion and 
accord ing to h im the nematode spec imens obtained f rom the l a r v a l Chrysops 
iurcata b e l o n g to t h e g e n u s Bathymermis . 

Concerning the biological cont ro l of tabanids only a few works have 
so far r epo r t ed . P a r m a n (1928) a s quoted by T a s h i r o and Schwardt (1953) 
c l a ims to have r educed viable tabanid eggs by 50% or m o r e through the 
u s e of Phanurus (now Telemonus) emersoni , a hymenop te rous p a r a s i t e in p a r t s 
of southwest T e x a s . J a m e s (1951) r e p o r t e d that Diglochis occidentalis a cha l -
cidoid p a r a s i t e , was an impor t an t agent in the na tu r a l regu la t ion of the 
populations of l a r v a l tabanids in n o r t h e r n Manitoba. The r e s u l t s of the 
p r e s e n t r e p o r t show a significant r o l e of Bathymermis sp . , in producing 
mor ta l i ty among l a r v a l t aban ids . The l imi ted data ava i lab le a l so sugges t 
that t r a n s m i s s i o n to other r e l a t e d l a r v a l hos t spec ies i s poss ib l e . 

F u r t h e r expe r imen ta l work s e e m s d e s i r a b l e to d e t e r m i n e the s p e c ­
ific na tu re of the l i f e -cyc le , to identify the p a r a s i t e to the spec ies level , 
to provide m e a n s for mainta in ing s tocks and to a s c e r t a i n the poss ib le 
usefulness of the nematode in the biological con t ro l of l a r v a l t aban ids . 

I a m grateful for aid or advice to: Dr . H. E. Welch, Canada D e p a r t ­
ment of A g r i c u l t u r e ; Dr . M. B. Chitwood, U . S . D ep a r tmen t of A g r i c u l ­
t u r e ; Dr . W. G. Evans , Depa r tmen t of Entomology and Dr . J . C. Ho lmes , 
Depa r tmen t of Zoology, Univers i ty of A lbe r t a , Edmonton, Canada. 
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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 -




