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INTRODUCTION 

This study has as i t s main aim the inves t iga t ion of the 

adult ecology of Gal.liphoridae population; more s p e c i f i c a l l y , 

C. vomitoria. / With special reference to any age changes i n the 

age composition of the female population during the early part 

of the season of adult occurrence, i„e,, May - July., 

SamplingCalliphoridae from the natural dispersed 

population by suction traps or by catching res t ing f l i e s ( t rap 

methods) i s impracticable as the natural f l y population density 

i s r e l a t i v e l y low. Trapping f l i e s f o r t h i s inves t iga t ion then 

necessitated the use of baited traps i n order to a t t r ac t and so 

concentrate the f l i e s . This method of co l l ec t i ng f l i e s f o r the 

inves t iga t ion does then give a biased sample, as only those f l i e s 

react ing i n a pos i t ive manner to the bai t w i l l be caught and the 

variables which may influence any p a r t i c u l a r f l y are numerous, 

the general physiological condit ion of the f l y being perhaps the 

greatest single variable f a c t o r . 

Throughout t h i s study, then, the trapped sample refers not 

to a random sample from the population., but rather to that sector 

of the population that has reacted to the b a i t . 

Other workers, notably Maclaed and Donelly (1956,1957), 

trapped blow f l i e s and found great v a r i a b i l i t y between traps i n 

respect of the numbers of f l i e s ac tua l ly caught, and as no r a t iona l 

explanation could be found to account f o r these d i f ferences , they 

ca l l ed i t ' t r ap idiosyncracy ' . Such v a r i a b i l i t y i n the number of 

f l i e s caught i n d i f f e r e n t traps was also found i n t h i s study and 

although i t i s real ized that trapped b low- f l i e s a t t r ac t other f l i e s 
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to the t rap (Cragg and Raraage, 1945)3 t h i s does not e n t i r e l y 

account f o r t rap d i f fe rences . 

This study iss, then, essent ia l ly concerned wi th inves t ig ­

a t ing the age structure of those female Gal l iphora a t t rac ted to 

meat bai ted t raps . From the l i f e h i s t o r y and annual cycles of the 

Gal l iphora (see l a t e r ) , one would expect the f l i e s that appeared 

ear ly i n the season to be newly emerged null iparous f l i e s , and then, 

as the season progressed one would expect the population i n general 

to age, although nulliparous f l i e s would s t i l l be present as second 

or even t h i r d generation f l i e s entered the population. 

To see i f these expected generalizations were t rue , the re ­

productive h i s t o ry find thus i n d i r e c t l y the physiological age of each 

female was invest igated by dissect ion (de ta i l s of techniques used are 

given l a t e r ) ; the basis of the age table was the number of d i l a t ions 

found on the (aVariale tunica as t h i s indicates the number of previous 

ovarian cycles since each batch of eggs that i s l a i d leaves one 

d i l a t i o n . 
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THE STUDY AREA. 

The study area used was the Durham Univers i ty Zoology 

F i e l d S ta t ion , Grid Reference N.Z. 272408, as shown on the map. 

The ground of the f i e l d s t a t ion slopes gently to a small stream, 

the height d i f ference being a.bout 40 f e e t . The margins of the 

stream and the general S.E. slope are wooded w i t h b i r c h , beech and 

oak.. The S.W. slope has a more scrub-l ike vegetational cover of 

long grass w i t h brambles and hawthorn. The northern sector of the 

s t a t i o n was once grazed pasture, but grazing ceased f i v e years ago; 

the main grasses i n t h i s area are Agrostis spp., Holcus, and Festuca, 

which combine to give a rouch, tussocky pasture. 

Adjoin ing the: f i e l d s t a t i on i s a sewage farm and the adjacent 

pastures are grazed by sheep and c a t t l e . The woodland to the south 

of the s t a t i on i s known to contain a good population of small mammals 

such as Glethrionomu.s and Apodemus and t h i s area then i s l i k e l y to 

provide a reservoir of carr ion which w i l l serve as blow f l y breeding 

grounds. The study area i s then s i tuated i n a pos i t ion such that one 

would expect a r e l a t i v e l y dense b lowf ly population. 

Twenty t rap posit ions were used., these are shown on the map 

(F ig .1 . ) They were chosen so as to cover as wide a range of d i f f e r e n t 

types of pos i t i on as. possible i n respect of the vegetation and degree 

of shading. 

The basic kinds of t rap pos i t i on could be recognised; shaded 

by t rees , w i t h canopy cover and shel ter ; exposed s i tes i n the open 

pastures, and stream bank positions which were also shaded to some 

extent. 

Traps were s i t e d so as t o cover adequately a l l three types of 

pos i t i on . 
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LABORATORY STUDY. 

The aim of t h i s part of the study was t o investigate the 

number of eggs l a i d by the two species, G. vomitor ia . and G. v i c i n a 

under optimal laboratory condit ions, and to obtain some ind i ca t i on 

as to the cor re la t ion between, calendar age and physiological age, 

which i s determined by studying the female f l y ' s reproductive 

h i s t o r y . 

Pl ies f o r t h i s experiment were reared from stack cul tures , 

eggs were obtained by feeding the stock f l i e s on f r e sh l i v e r which 

provided an ov ipos i t ion site.. The eggs then obtained were t ransfer red 

to f r e sh l i v e r s l ices placed on damp sawdust i n a c r y s t a l l i z i n g dish , 

and incubated at 21 °C. The emerging larvae were able t o feed on the 

l i v e r and pupated a f t e r about eight days. The pupae were t ransfer red 

to a wide-necked conical f l a s k , f i t t e d wi th sawdust and incubated at 

23 °C. Adult images', emerged a f t e r about ten days, and these were then 

t ransfer red to box cages and sustained on sugar and water. 

The f l i e s obtained were then of known ages. For the purpose 

of t h i s experiment, one male and one female f l y were placed together 

under a lamp glass £.nd provided wi th sugar, water and l i v e r . The food 

was changed d a i l y sc the f l i e s had optimal n u t r i t i o n a l supples f o r 

dftcyte development; Harlow (1954) showed tha t i n Phormia terrae novae 

although f l i e s could be maintained on sugar and water, p ro t e in was 

essential f o r dacyte development and ov ipos i t ion and t h i s seems 

normally true f o r the species studied here. 

Six pairs of each species, G. vomitoria and G, v i c ina were 

set up i n t h i s manner; the number of eggs l a i d on the l i v e r by each 

f l y was recorded each day. 



Plies of S. v i c ina emerged on 8 June, the number of \ 

eggs l a i d by these f l i e s i s shown on Table I . 

The f i r s t egg;s were l a i d on 18 June when the f l i e s were 

ten days o l d , the ls.st f l y to begin lay ing was fourteen days o ld , 

so there i s obviously great va r i a t i on between ind iv idua l f l i e s even 

when kept under i den t i c a l laboratory condit ions. P l ies o f t en l a id , 

on two consecutive days, these are obviously eggs of the same batch, 

and so these f l i e s e.re regarded as ha.ving l a i d jus t once on such 

occasions. 

The maximal number of times that any f l y l a i d i n the twenty-

nine days during which the experiment was i n progress, was three. 

P l ies that had l a i d twice were between sixteen and twenty 

days o l d , and those that l a i d f o r a t h i r d t ime, twenty-two to 

twenty- f ive days o l d . 

There i s , then, v a r i a t i o n between the calendar age of females 

which corresponds to t h e i r physiological age, and as t h i s experiment 

only concerned s ix f l i e s kept under i d e n t i c a l condit ions, then obviously 

there i s much greater va r i a t i on i n w i l d f l i e s which are subject to 

greater f l u c t u a t i o n i n condit ions. 

I n one of the f l i e s that l a i d 3 times, there i s var iab­

i l i t y i n the t o t a l numbers of eggs l a i d , ranging from 147 to 250, the 

i nd iv idua l batches ranged i n number from 30 t o 156 eggs. Generally 

speaking, the number:; of eggs l a i d i n t h i s experiment are low; the 

average number of eggs l a i d by a female, Gal l iphora i s between 100-150 

eggs per batch, and a f l y may be expected to lay up to f i v e times 

during i t s l i f e . 



These low resul ts may be caused by the conditions under 

which the f l i e s were kept; i t i s known that f l i e s are sensit ive 

to temperature and the tempex-ature i n the insectary where these 

f l i e s were kept tended t o r ise pe r i od i ca l l y , and t h i s f a c t o r could 

have adversely a f fes ted the laying of eggs. 

A s i m i l a r experiment was set up wi th pairs of G. vomitoria 

but these f l i e s nev<5r l a i d eggs. I t i s thought that they may have 

been heat s t e r i l i z e d , as o r i g i n a l l y the stacks were kept i n an 

insectary which became ovdrheated during a sudden warm s p e l l . 

These results;, then, although sparse, do give some ind i ca t i on 

as to the calendar age corresponding to the physiological age of 

female G. v i c i n a . F l i e s that have l a i d once w i l l be between ten and 

f i f t e e n days, those that have l a i d twice or more w i l l generally be 

more than sixteen days o ld , and so these resul ts can be used to ten­

t a t i v e l y age f l i e s taken i n the f i e l d trapping experiment. 



1. 

TABLE I . The number of eggs l a i d by G. v i c ina 
females under laboratory condit ions. 

Day a f t e r F l y 1. F l y 2. F l y 3- F l y 4. F l y 5. F l y 6. 
emerging: 

10 - 21 

11 - - 3 2 - 2 7 

12 30 - -

13 - - - 56 - 72 

14 112 -

15 - - Dead - 156 

16 56 - 8 Dead 

17 - 73 4 

18 - - 58 

19 - - 4? 9 

20 - - .32 

21 104 40 -

22 22 - - -

TOTAL 212 22.5 54 147 250 72 
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OUTLINE OF LIFE HISTORY. 

Female Galli;?hora lay t h e i r eggs on car r ion or refuse, 

these eggs are 1.5 mm long, c y l i n d r i c a l l y oval and whi te . They 

hatch a f t e r 1 - 2 days, and l a r v a l l i f e lasts from 8 - 1 1 days, 

depending upon the temperature. The larvae l i v e i n carr ion and 

when they are ready to pupate they burrow in to the s o i l . Pupation 

also las ts f o r 8 - 1 1 days and i s once again temperature dependent. 

During the summer months when, temperatures tend to vary between 18 

and 21+. °C, the average durat ion of the pupal stage i s 10 days, but 

as temperatures f a l l then conditions are less favourable f o r pupal 

development and emergence. 

Gal l iphora vomitoria i;Meigen) and Gall iphora v i c i n a 

(Robineau DesvdSiy), :-.overwinter as larvae or pupae, not as adults , 

although observations of adult blow f l i e s have been recorded f o r 

almost every month of the year, those adults found i n winter are 

found indoors. I t i s probable that these f l i e s emerged from pupae 

that were i n a warm microhabitat where conditions were favourable f o r 

development and emergence. Isolated.warm spells or the onset of 

warmer weather i n the spring both enable the pupae to complete devel­

opment and so new f l i e s emerge. The development period f o r &. vomitoria 

and G. v i c i n a then depends on temperature, during the summer development 

from egg to image takes 16 - .35 days, but development i s slowed by cold 

weather, and so there is no f l y emergence during the winter except f o r 

those indiv iduals which were i n warmer microhabitats. 

The L u c i l i a (Robineau-Desvoidy) species have a s imi l a r l i f e 

h i s t o r y although on t h i s species the eggs are o f t en l a i d on l i v i n g 

t issues, p a r t i c u l a r l y on sheep, g iv ing the f a m i l i a r condi t ion of 
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cutaneous miasis. One basic d i f fe rence , however, i s the exis­

tence i n these species of a prepupal diapause i f conditions are 

unfavourable during the l a r v a l or prepupal per iod. Such unfavour­

able conditions couLd be temperature extremes, dessication or over­

crowding. The physiological cause of t h i s diapause i s the lack of 

hormone production by the corpus allatum of the larvae (Wigglesworth, 

1934) and diapause can only be broken i f nervous s t imula t ion activates 

t h i s gland to produce the requis i te hormone. Factors which give the 

requisite stimulus t o break diapause are generally the opposite to 

those tha t caused the onset of diapause. L u c i l i a fisp. then, overwinter 

i n a prepupal diapause, then as conditions become more favourable, 

diapause i s terminated, the prepupa i s able to pupate and a new f l y 

eventually emerges. 

There i s , then, an essential d i f ference between the l i f e cycles 

of Cal l iphora and L u c i l i a species, i n that diapause occurs only i n the 

l a t t e r . 

F l i e s of the L u c i l i a esp. then tend to appear l a t e r i n the season 

than the Cal l iphora (see l a t e r r e s u l t s ) ; Green (1951)> reports that 

Cal l iphora pupates during the f i r s t two weeks of March, but L u c i l i a 

does not begin to pupate u n t i l the t h i r d week of March at the e a r l i e s t . 

The adult l i f e span of both species i s 3 - 4 weeks during the 

height of the season., 
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METHODS. 

Trapping. 

The f l i e s were caught using traps of the design f i r s t 

used by Cragg and Ramage (1945). A mosquito ne t t ing cyl inder about 

1' 9" high and 11" i n diameter and w i t h i n t h i s cyl inder a cone, the 

apex of which formed the f l y entrance. This net t rap was suspended 

from a metal frame and the bai t placed i n a p e t r i dish beneath the 

cone. 

The ba i t used was approximately 35 gms of ox l i v e r that had 

been l e f t t o thaw out f o r a short time so tha t i t was s l i g h t l y " o f f " ; 

f r e sh l i v e r does not have a smell and was found to be less a t t r ac t ive 

to the f l i e s . 

The traps we:re pot out and baited i n the evening before dusk 

when f l y a c t i v i t y was minimal and then col lec ted i n the next evening. 

Trapping was done, on average, once a week. The traps were construc­

ted i n such a manner that i t was easy to close both ends of the t rap 

and so r e t a in the trapped f l i e s w i t h i n a muslin bag. The catch could 

then be conveniently transported to the laboratory. 

The f l i e s were k i l l e d by placing the t rap inside a metal 

cannister which contained pads of cot ton wool soaked i n e t h y l acetate, 

t h i s proved to be an e f f i c i e n t k i l l i n g j a r . The dead f l i e s were then 

sorted i n to Gal l iphora ; L u c i l i a species and remaining Dipt era, these 

groups of f l i e s were placed i n separate l abe l l ed tubes and stored i n 

a deep f reeze . This method o f storage ensured tha t there was no det­

e r i o r a t i o n i n the condi t ion of the f l i e s , an important f a c t o r as the 

technique used f o r aging the f l i e s was e n t i r e l y dependent upon the 

ovaries being i n t a c t . 
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On days when the catch was h igh, notably 2nd and 10th June, 

t h i s basic procedure was var ied . The f l i e s were kept a l ive and 

emptied in to box cages where they were maintained on a d ie t of 

sugar and water u n t i l such a time as they were required f o r diss­

ec t ion . This v a r i a t i o n i n technique was to ensure that the d i l a t ions 

of the tun ica of any f l y that had l a i d on i t s way in to the trap, had 

become d i s t i n c t . I n f a c t , keeping the f l i e s a l ive was d i f f i c u l t and 

required too much space; i t was therefore discontinued and a l l f l i e s 

were k i l l e d a f t e r capture and placed i n a deep freeze. 

Dissec t ion . 

The main pari; o f t h i s study was concerned wi th inves t iga t ing 

the reproductive h i s to ry of the female f l i e s as t h i s gave an i n d i c ­

a t ion of t h e i r physiological age. The technique rased was dissect ion 

and observation of the ovaries as described by Anderson (1954) and Detinava 

(1962). 

Pl ies were removed from the deep freeze a few at a time and 

defrosted. Each f l y was examined under the low power of a binocular 

microscope; i d e n t i f i e d and sexed. The microscope was used w i t h a glass 

stage to f a c i l i t a t e rapid changes from d i rec t to r e f l e c t ed l i g h t . Such 

switches were very necessary when examining the ovarioles . 

The ovaries of each female were dissected out by making a small 

long i tud ina l tear i n the abdomen, then placing a dissecting needle on 

the Ovipositor and p u l l i n g gently. I n t h i s way the reproductive 

system was removed i : i one piece and any remnants of f a t body or 

digestive tsact could be eas i ly removed. 

The female Gall iphora has a pa i r of ovaries jo ined v i a two l a t e r a l 
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oviducts t o a common vagina; these ovaries are composed of a 

mass of ovarioles i n which the oocytes develop sequential ly. I n 

order to see the dacytes c l ea r ly , the separate ovarioles were 

teased out and then the oocyte stage could be recorded using a s ix 

point scale. The scale used was s i m i l a r to that used by Harlow (195^) 

wi th the addi t ion of one stage. 

Stage I . Small white ovaries,, ovarioles compacted together 

wi th no oocyte development. 

Stage I I . The dacyte has begun to d i f f e r e n t i a t e . 

Stage I I I . The v i t e l l a r i u m and nurse ce l l s are c l e a r l y 

separated, the oocyte i s elongated and has taken on a w h i t i s h , more 

op aque appe arance. 

Stage I l l ( b ) . The process of de>cyte elongation and general 

growth has continued, the nurse ce l l s are reduced. 

Stage I V . The oocyte now occupies the whole volume of the 

ovar io le , i t has reached i t s maximum size wi th complete egg s h e l l , 

but i s not yet t u r g i d . 

Stage V. The oocyte has taken up water and is ready to 

be l a i d . 

I n order to examine the oocytes and determine the number o f 

d i l a t ions , the i n d i v i d u a l ovarioles were stretched s l i g h t l y . I t was 

easier to d i s t ingu ish d i l a t ions on ovarioles that d id not contain a 

developing oocyte and so each ovary was 'searched through 1 u n t i l a 

non-funct ional ovariole was found. I f a l l the ovarioles contained 

oocytes then gravid <ioyrytPs had to be examined, the d i l a t ions were 

found nearest the oviduct . Several ovarioles i n each ovary were 

examined; i t was important to do th i s as o f t en an ovariole broke 

when put under tension. The appearance of ovaries bearing one or 

two d i l a t i o n s are shown i n Figure 2. 
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The p h y s i o l o g i c a l age o f t h e f l y was t h e n t a k e n as t h e 

maximum number o f d i l a t i o n s f o u n d on any o v a r i o l e , i . e . t h e number 

o f egg b a t c h e s t h a t h a d been. l a i d . 

T h i s t e c h n i q u e p r o v e d t o be p e r f e c t l y adequate f o r d e t e r m i n ­

i n g t h e p h y s i o l o g i c a l age o f f e m a l e c a l l i p h o r i d s , t h e o n l y d r a w b a c k , 

as f o u n d b y o t h e r w o r k e r s , was t h e t i m e t a k e n t o comple t e t h e d i s s ­

e c t i o n , b u t t h i s was compensa ted f o r b y t h e r e l i a b i l i t y o f t h e 

r e s u l t s o b t a i n e d . " N u l l i p a r o u s f l i e s w i t h immatu re o v a r i e s w e r e , 

h o w e v e r , easy t o r e c o g n i s e and c o u l d be d e a l t w i t h r a p i d l y ; t h e s e 

f l i e s h a d s m a l l compact o v a r i e s w i t h a dense s u p p l y o f c l o s e - k n i t 

t r a c h a e and t h e y we:ce e a s i l y d i s t i n g u i s h a b l e f r o m any o t h e r s t a g e . 

The v a g i n a o f t h o s e f l i e s t h a t h a d p r e v i o u s l y l a i d eggs was 

a l s o examined f o r t h e p r e s e n c e o f a r e t a i n e d e g g . P l i e s i n t h i s 

g r o u p a re known t o be a v A v i p o r o u s , t h a t i s t h e y r e t a i n an egg w i t h i n 

t h e v a g i n a and h e r e i t undergoes e m b r y o n i c deve lopmen t a l t h o u g h i t 

r e c e i v e s no n u t r i e n t s u p p l y f r o m t h e m o t h e r f l y . 

I n a m a t u r e r e t a i n e d e g g , t h e s p i n e - w e l t s and o r a l hooks o f 

t h e e m b r y o n i c l a r v a can be seen ; when t h e s e eggs are l a i d t h e y o n l y 

t a k e m i n u t e s o r pe rhaps a f e w h o u r s t o d e v e l o p and t h i s e x p l a i n s how 

meat can s o o n become maggot i n f e s t e d i f f l i e s d e p o s i t eggs o n i t t h a t 

have been r e t a i n e d . 

T h i s d i s s e c t i o n t e c h n i q u e t h e n a l l o w e d t h e g e n e r a l o o c y t e s t a g e 

number o f o v a r i o l e d i l a t i o n s and t h e p r e sence o r absence o f r e t a i n e d 

eggs t o be i n v e s t i g a t e d and so t h e p h y s i o l o g i c a l age o f t h e f l y was 

k n o w n . T h i s t e c h n i q u e was u s e d t o d e t e r m i n e t h e p h y s i o l o g i c a l age 

o f G . v o m i t o r i a , C . v i c i n a , Cynomya e s p . . Sarcophaga. s p p . and 

A c r o p h a g f l s p p . 



14. 

The L u c i l i a s p p . caught were m e r e l y sexed and c o u n t e d , 

as t h e r e was i n s u f f i c i e n t t i m e a v a i l a b l e t o d i s s e c t t h e m . The 

o t h e r D i p t e r a n s p e c i e s were u s e d as t h e b a s i s f o r a s e p a r a t e 

s t u d y . 



RESULTS. 

S p e c i e s C o m p o s i t i o n o f t h e C a t c h . 

The c a t c h t o t a l s f o r each t r a p p i n g da t e and t h e p e r c e n t a g e 

o f t h e t o t a l c a t c h r e p r e s e n t e d b y each s p e c i e s a re g i v e n i n 

T a b l e 2 and F i g u r e 3. I n d i v i d u a l t r a p c a t c h e s f o r each d a t e a r e 

g i v e n i n T a b l e s 4 - 14 . Ca t ches were low a t t h e b e g i n n i n g o f t h e 

season b u t as w e a t h s r c o n d i t i o n s i m p r o v e d numbers i n c r e a s e d t o r e a c h 

a maximum on 10 J u n e . When t r a p c a t c h e s a r e c o r r e l a t e d w i t h t h e 

m e t e r e o l o g i c a l d a t a o b t a i n e d on each t r a p p i n g day i t i s c l e a r t h a t 

h i g h t r a p c a t c h e s c o r r e s p o n d w i t h warm, c a l m w e a t h e r c o n d i t i o n s . 

( F i g . 5 . ) 

Each t r a p c a t c h can be b r o k e n down i n t o i t s component s p e c i e s , 

and i t i s seen t h a t a t t h e s t a r t o f t h e season C. v i c i n a p r e d o m i n ­

a t e s . T h i s e a r l y d o m i n a t i o n o f C . v i c i n a agrees w i t h t h e r e s u l t s o f 

Macloarel. and D o n n e l l y (1957); no o t h e r s p e c i e s were caugh t i n any 

numbers a t t h i s t ime ; , bu t i t i s i n t e r e s t i n g t o n o t e t h a t t h e two 

L u c i l i a specimens c a u g h t -were b o t h m a l e , as M a c l a e d and D o n n e l l y 

r e p o r t e d t h a t t h e e a r l y L u c i l i a spec imens caught were male f l i e s . 

As t h e t r a p numbers i n c r e a s e d f r o m 21 May t o 10 J u n e , 

G. v o m i t o r i a i s the: p r e d o m i n a n t s p e c i e s , c o n t r i b u t i n g up t o 7^#b 

o f t h e c a t c h . T h i s p r edominance o f C . v o m i t o r i a was n e v e r f o u n d 

b y H a c l o e d a n d D o n n e d l y , i n f a c t t h e y reported a C . v o m i t o r i a 

l e v e l o f on a v e r a g e , % o f t h e t o t a l c6Ltch; h o w e v e r , t h i s d i f f ­

e r ence i n t h e s p e c i e s c o m p o s i t i o n o f t h e c a t c h c o u l d be d i r e c t l y 

a t t r i b u t a b l e t o a d i f f e r e n c e i n s t u d y a reas - M a c l e e d and D o n n e l l y 

were t r a p p i n g on a d i s u s e d ae rodrome , e s s e n t i a l l y an open a r e a , 
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whereas t h e s t u d y e.rea i n t h i s i n s t a n c e was p a r t i a l l y wooded. 

I t i s known t h a t G. v o m i t o r i a p r e f e r s wooded, s h e l t e r e d a r e a s , and 

d u r i n g t h i s p e r i o d o f C . v o m i t o r i a dominance , t h e t r a p s i n w h i c h a 

m a j o r i t y o f t h e f l i e s were c a u g h t were l o c a t e d i n a wooded a r e a . 

T h i s a r e a t h e n , p r o b a b l y p r o v i d e s a much b e t t e r e n v i r o n m e n t f o r 

G. v o m i t o r i a t h a n t h e a i r f i e l d u sed b y MacHoed and D o n n e l l y and 

t h i s c o u l d be t h e r e a s o n f o r t h e d i f f e r e n c e i n . t h e s p e c i e s compos­

i t i o n o f t h e t r a p c a t c h e s . 

G.ynomia and Sa rcaphaga s p e c i e s a l s o began t o appea r i n t h e 

c a t c h a t t h i s t i m e , a l t h o u g h numbers were g e n e r a l l y l o w and t h e r e 

was no r e g u l a r p a t t e r n o f emergence . 

A f t e r 10 June t h e G. v o m i t o r i a p o p u l a t i o n s lumped and t h e 

C . v i c i n a numbers i n c r e a s e d ; t h e r e seems t o be some s o r t o f r e c i p r o ­

c a l r e l a t i o n s h i p be tween t h e numbers o f t h e s e two s p e c i e s as one 

i n c r e a s e d , t h e o t h e r dec reases ( E i g . 6 . ) , b u t t h i s c o u l d s i m p l y be 

due t o d i f f e r e n t ene rgence p a t t e r n s . 

A t t h i s t i m e , A c r o p h a g a appea red i n t h e c a t c h , and was t a k e n 

i n i n c r e a s i n g numbers as t h e season p r o g r e s s e d . L u c i l i a s p e c i e s 

a l s o ro se t h r o u g h o u t t h e s ea son , r e a c h i n g a maximum o f 56/0 o f t h e 

t o t a l c a t c h on 7 J u l y . M a c l f i e d a n d ' D o n n e l l y (1957) a l s o f o u n d t h a t 

L u c i l i a h a d a summer maximum. 

The s p e c i e s c o m p o s i t i o n o f t h e c a t c h t h e n changes as t h e 

season p r o g r e s s e s , t h e most m a r k e d change b e i n g t h e r e c i p r o c a l r e l ­

a t i o n s h i p be tween G . v o m i t o r i a and G. v i c i n a . I f t h e i n d i v i d u a l 

c a t c h e s f o r each day a r e examined , t h e n one f i n d s t h a t i n g e n e r a l , 

C. v o m i t o r i a i s t r a p p e d i n t h e wooded a r e a , C . v i c i n a and L u c i l i a 

s p e c i e s i n t h e open a r e a s . (A comprehens ive s t u d y o f t h e d i f f e r e n c e s 

be tween t r a p s i n r e s p e c t o f t h e s p e c i e s caugh t has been made b y 

A . F r a z e r . ) 



TABLE 2. S p e c i e s c o m p o s i t i o n o f t h e t o t a l C a l l i p h o r i d c a t c h e s . 

D a t e : C . v o m i t o r i a C . v i c i n a . A c r o p h a g a Cynomia . S a r c o p h a g a . L u c i l i a . 

N o . % N o . N o . 7° N o . N o . No. % 

5 May 14 25.5 37 67.3 - - 2 3.6 - - 2 3.6 

12 May - - 7 100 - - - - - - - -
13 May 2 1 4 . 4 11 78.6 - - 1 7.1 - - - -
21 May 60 8 0 . 0 11 14.7 - - 2 2,6 1 1.3 1 1.3 

27 May 150 54.9 52 19.0 - - 1 3.7 18 6.6 52 19.0 

2 -June 1016 74.8 114 0.3 - - t> 0.4 52 3.8 170 12.5 

10 Jane 585 35.5 130 7.8 36 2.4 11 7.6 14 0.8 871 50.0 

16 .June 20 -i Q 0 70 35.0 7 A 
J > 15.5 5 2.5 20 1.0 54 27.0 

23 June 6 3.4 44 38.3 14 12 . 2 10 8.7 15 13.1 28 24.3 

1 J u l y - - 21 43.8 7 14 . 5 1 0,2 1? 25 i 6 g AC 1. 

7 J u l y 18 3.4 128 24.1 52 9.7 15 2.8 18 3.4 303 56.7 

15 J u l y - - 22 78.5 - 9.6 5 17.9 — - 1 3.6 
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F i g u r e 3 . 

S p e c i e s c o m p o s i t i o n o f t h e t o t a l C a l l i p h o r i d c a t c h . 
Each s p e c i e s g i v e n a « a p e r c e n t a g e o f t h e t o t a l C a l l i p h o r i d c a t c h . 



7 3 V 3 5 8 1 6 4 7 2 0 0 

1 2 1 3 2 1 
M A Y 

2 1 0 1 6 2 3 

J U N E 

2 ? 4 0 _ 

Total 
Numbers 

1 R 7 1 T 5 

J U L Y 

Cvomitoria 'c'c'co-

C. vicing • • 
- ' * 

Acrophaqg "."/•.'•': 

Cynora io 

Sgrcophaqa 4 \ 

Lucilia sp. I ran 



2 0 . 

F i g u r e 4 . 

Graph s h o w i n g t o t a l t r a p c a t c h e s o f C a l l i p h o r i d 
f l i e s f o r e a c h t r a p p i n g d a t e . 



1000 

UJ 

\ to 

100 

^ i 0 

5 1 2 1 3 21 2 7 / " " 2 1 0 1 6 2 7 | I 7 1 5 

M A Y T R A P P I N G D A T E S J O L Y 



TABLE 3. M e t e r e o l o g i c a l D a t a as r e c o r d e d b y Durham U n i v e r s i t y O b s e r v a t o r y , 

Maximum. M i n i m u m . WIND SUNSHINE RELATIVE. 

D a t e . Temp. ° C . Temp. ° C . S p e e d ( K n o t s ) H o u r s H u m i d i t y , jb 

5 May 22 7 1.0 n Q s 97 

12 May 15 5 4.0 -1 Q "7 70 

13 May 14 5 8.0 8.9 79 

2i May 16 4 4*0 ^ 9 n 

27 May 22 9 4 .0 12.0 73 

2 June 21 7 1.8 7.3 62 

10 June 24 11 2.0 13.7 67 

16 June 17 11 1.0 8.1 76 

June 16 13 1.2 4.9 84 

1 J u l y 16 11 2.8 6.0 77 

7 J u l y 24 13 2.0 9.8 68 

15 J u l y 17 10 2.4 3.8 68 
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F i g u r e 5. 

M e t e r e o l o g i c a l D a t a as r e c o r d e d b y Durham U n i v e r s i t y 

O b s e r v a t o r y f o r ea.ch t r a p p i n g ; d a t e . 



MAX T E M P S 

-A MIN T E M P S 

-+• WIND S P E E D 

8 

3 0 

2 8 

2 6 

2 4 

2 2 

2 0 m 

\ 18 

1 6 

1X1 

0£ 14 

A A 
U J 

S 1 0 

8 

A 
A -A 

& l ' l l '3 21 2 7 1 2 75) l'6 » • I * / 5 

M A Y I J U N E I J U L Y 
T R A P P I N G D A T E S 



TABLE 4. 

5 .5.70 G . v o m i t o r i a G . v i c i n a Acrophago . - C y n o m i a . S a r c o p h a g a . L u c i l i a . 

T r a p . £ o* p 0* £ 0 ^ 0 . 0 ^ 0 . 0 * o* 

1 2 - 6 - - - - - - - - -
2 1 - - - - - - - - - - -
3 - - 1 1 - - - - - - - -
4 - - - - - - - - - - - -
5 - - 1 - - - - - - - -
6 - - 5 2 - - - - - - - -

- - 1 - - 1 - - - - -
8 1 - 3 1 - - - - - - - -
Q - - -1 

1 — _ _ _ _ 'i 
10 - - 1 - - - - 1 - - - -
11 6 1 5 2 - - - - - - - -
12 - - - - - - - - - — - — 

13 - - - - - - - - - - - -
14 - - - - - - - - - - - — 

15 2 - 2 1 - - - - — - _ _ 
16 - - - - - - - - - - - -
17 - - 1 - - - - - - - - 1 
18 - - - - - - - - - - - -
19 1 - 1 - - - - - - - - -
20 - - - - - - - - - - - -
T o t a l 13 1 27 10 - - 1 1 _ _ 2 

14 37 2 2 



2 6 . 

TABLES 4 - 1 5 . 

These t a b l e s give; t h e s p e c i e s c a u g h t i n each i n d i v i d u a l 

t r a p on each t r a p p i n g clay. Where a s p e c i e s c o l u m n has been 

o m i t t e d , as i n T a b l e s 5 & 6, t h i s means t h a t no i n d i v i d u a l s o f 

t h a t s p e c i e s were c a u g h t . 
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TABLE 5.. 

12.5.70 C . v o m i t o r i a C.. v i c i n a . 

T r a p . o. < / % 

18 

19 

20 

1 -

2 -

3 -

4 _ _ 1 

5 1 

6 _ 

7 1 

8 -

9 - i 

10 -

11 

12 -

13 -

14 -

15 -

16 1 

17 _ . 1 

1 

T o t a l - 7 

7 
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TABLE 6. 

12.5.70 C. vomitoria G.vicina. Cynomia. 

Trap. o d"7 o <f 

2 -

3 -

h- 1 - 1 -

5 -

6 _ 

7 1 1 

8 1 

9 ! 1 

10 - 1 

11 - -

12 -

13 -

14 -

15 1 2 -

16 -

17 _ _ _ 1 

18 

19 

20 

1 

o 

Total 1 1 6 5 1 
2 11 1 



29. 

Table 7. 

21.5./0 C.vomitoria. C v i c i n a . Acrophaga. Cynomia. Sarcophaga. L u c i l i a . 

+ •Trap. + 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

5 

2 

19 

2 

2 

7 

1 

2 

1 -

Total 49 11 
60 

9 2 
11 

1 1 1 
2 1 
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TABLE 8. 

27.5^70 G.vomitoria G.vicina Acrophago Gynomia Sarcophaga L u c i l i a 
Trap o €• o <j*o <? o if o S o 3 

+ - : • + + + + 

1 ' t - • • - - - - - -
2 - - •- - - _ - - - 1 -
3 - - -- - •- - - - -
4 34 12 fj 5 - - _ _ - 8 2 

5 - - • • - - - - - 1 - -
6 1 - - - - - - - - - -
7 31 8 > - - -• - 4 - 3 6 

8 1 - JI 1 - - - - - - -
9 - - - - -- - - - - -
10 15 3 5 - - - 4 - 5 1 

11 22 13 l . - - - - 4 - 3 5 

12 - 1 1 - - - - 2 - 3 -
13 1 - 1 - - - - 1 - - -
14 - - - - - - - - - - -
15 2 2 - - - 1 .. _ - 2 2 

16 - - - - - - -- — - - -
17 1 1 1 1 - - - 1 -
18 - - - - - - - - 2 - -
19 - - 7' - - - - - -
20 1 3 - - - - - - - 7 3 

Total 109 41 29 13 - 1 - 15 3 33 19 
150 52 1 18 52 
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TABLE 

2.6.7P C.vomitoria G.^icina Acrophaga Gynomia Sarcophaga L u c i l i a . 
Trap €^ £ j o o.. % ^ 

+ + + •f + 

1 177 71 6 4 - 1 - - 1 1 

2 5 1 6 - - . - 7 5 - 2 

3 3 4 1 3 - - 2 - 10 6 

4 224 90 4 1 _ - 1 4 2 

5 5 1 6 - - - - - - 4 3 

6 22 4 10 3 - - 3 2 6 3 

7 77 35 5 5 - _ - - 25 10 

8 3 - 10 2 1 1 1 - 6 -
9 7 1 10 5 - _ 5 4 7 4 

10 24 6 ' 4 4 - - - - 9 7 

11 92 31 7 1 _ - 4 5 2 

12 2 - - - 1 1 - 3 2 2 

13 89 19 - - -- - - 2 9 6 

14 - - 1 - 1 1 - 1 1 

15 6 - 4 2 1 2 - -
16 - - - - - - - 1 4 2 

17 13 - 3 - - - - 2 1 

18 1 1 5 - - - - 1 1 4 1 

19 - - - - - 3 2 5 4 

20 2 - 2 - - - - 9 -
Total 752 264 84 30 - 3 3 23 29 113 57 

1016 114 6 52 170 
57 
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TABLE 10. 

44 131 32 83 20 

1 1 1 

1 

1 1 1 

10 1 16 1 27 

4 1 1 1 1 14 

7 174 88 22 8 116 81 

8 23 1 

1 1 1 1 30 35 
10 61 22 

11 57 8 15 4 7 17 1 11 
12 1 

13 1 
14 15 

15 

16 37 
17 55 17 
18 1 1 11 

19 1 1 28 1 15 
20 1 65 20 
Total 328 57 111 18 19 18 7 604 267 7 585 130 36 11 14 871 
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t a b u : 11. 

16.6.70 G.vomitoria G.vicina Acrophaga Cynomia Sarcophaga L u c i l i a 
o. e ^ o . ^ £ ^ ? ^ 9 ^ $ ^ 

Trap + + + + + + 

1 8 2 8 4 - - - - 1 6 1 

2 - - - - 2 1 - - - - 1 1 

3 1 - 9 3 - - - - - - 2 -
2 2 6 2 - 1 - - - - - -

5 - 1 4 - 1 1 - - - - 2 -
6 - - 1 3 - 1 1 - - - 3 -
7 2 - 4 2 - 1 - - - - 5 2 

8 - - 1 - 1 - - - - - 1 1 

9 - 1 1 1 2 - - - 1 4 - 2 

10 - - - - 1 2 - - 1 1 1 

11 - 1 4 3 1 1 - - - 1 - -
12 - - - - 1 3 - - - - 2 -
13 - - - 1 - - - - - - 1 -
14 - - 2 1 - - 1 - 2 2 1 -
15 - - - - 1 3 - - - - - -
16 - - - - 1 1 - - 1 - 1 -
17 - - 3 1 1 - - - - - 3 1 

18 - - 1 - 1 - 2 1 - 1 7 1 

19 - - 2 2 3 - -- - 2 3 6 -
20 - - - - - 2 - — _ _ 2 

Total 13 7 46 24 16 15 4 1 6 14 44 10 
20 70 31 5 20 54 
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TABLE 12. 

23.6.70 C.vomitoria C v i c i n a Acrophaga Cynomia Sarcophaga L u c i l i a 

Trap. t + + ; ; + * 

1 2 1 1 2 

2 - - - - - - - 1 - -
3 - 3 - - - - - - - -
4 - • - - - - - - - — 

5 - 1 - - - - - - - _ 

6 - 9 - - 1 - - - - -
7 4 4 - 3 - - - - 3 -
8 - 3 - 1 1 - 1 1 1 -
9 - 2 1 1 2 - 2 3 2 -
10 - - - - 2 - - - - -
11 - 3 1 - - - - - 4 -
12 - - - - - 1 - 1 - -
13 - 1 - - - - - - - — 

14 - 2 - - - - - 2 1 -
15 - - - - - - - 1 1 -
16 - 2 - 1 - - 5 - - 2 -
17 - 2 - - - - 2 - 1 -
18 - 1 - - - - 2 2 1 -
19 - 4 - 2 1 - 1 1 6 1 
20 - 3 1 - - - - 1 4 1 

Total 6 - 40 4 7 7 1 9 4 11 26 
6_ 44 14 10 15 28 
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TABLE! 13. 

1.7.70 G.voniitoria G.vicina Acrophago Gynomia Sarcophagao L u c i l i a 
5 / o. <^ 0. cr 0. <f ^ ^ % 

Trap. + ' + 4- + + + 

1 a _ _ _ _ _ _ _ 1 

2 - - J- - 1 - - - 2 2 

3 - - 2. _ . 

4 _ _ 1 _ _ _ _ _ _ _ 

6 - - _ _ _ _ _ _ _ _ _ . 

7 - - 2 - •- 1 - - - - - -

9 - - 3 . . . _ _ _ 3 1 _ _ 

11 - - 1 _ _ 

12 - - 1 _ _ . _ _ . _ -j 1 _ 

13 _ _ _ _ _ _ _ _ _ _ _ 1 

14 _ _ _ _ _ _ _ _ r - _ 2 -

15 4 1 - - - - 1 - 1 -

16 - _ - _ 1 - _ _ „ _ _ 

18 - - - - 1 - - 1 _ _ 1 _ 

19 _ _ _ _ _ _ _ _ _ _ 1 _ 

20 1 - _ _. 1 _ _ 

Total - - 20 1 6 1 - 1 9 3 7 1 
21 7 1 12 8 
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TABLE 14 

7.7.70 

Trap. 

Cvomitoria C .v i c in ia Acrophaea Gynomia Sarcophaga L u c i l i a 
0_ rP O. < f <jl ^ o , ^ o . 

1 2 - 1 0 - - ; 3 - _ _ _ 1 3 1 

2 - 5 1 2 4 - 1 - - - -

3 15 1 3 2 - - - - 3 

4 2 - 4 - - 3 - - - - 3 -

5 - - 7 - i : - - - - - - 4 -

6 11 1 - - - - - - 2 

7 3 - 9 - . . 3 - - - 2 15 

8 - - 7 - 2 . 2 - 1 2 -

9 1 - 1 - - - - - 1 1 4 _ 

10 2 - 4 1 - 4 - - - 4 1 7 -

11 8 - 1 7 1 2 5 - - - - 9 -

12 - 2 1 1 1 - _ _ _ 3 _ 

13 - - 5 - 2 - - - - 1 47 -i 

14 - - 9 - - - 2 4 1 - 1 3 -

15 - - - - - - - - 1 _ _ _ 

16 - - -3 - - 3 - 4 - - 33 7 

17 - - 2 1 - - - 1 - _ i _ 

18 - 4 1 - 1 - 3 - 3 86 1 

19 - - 7 2 - - - - i 1 1 6 i 

2 0 - - 1 1 20 1 

Total 18 - 118 10 20 32 2 13 4 14 291 12 
18 128 52 15 18 303 
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TABLE 1 '5. 

17.7.70 C.vomitoria C v i c i n a Aorophaga Gynomia Sarcophaga L u c i l i a . 

Trap + + + + + + 

3 - - - - - - - - -

5 - _ 2 - - - - - - - - 1 

6 - - 4 - i - - - - - -

8 - - - _ „ _ _ _ _ . _ 

9 - - 1 1 _ _ _ _ _ _ _ 

12 - - _ _ _ _ _ _ _ _ _ 

13 - _ 1 - - - - - - - -

14 _ _ i _ _ _ i _ _ -

15 - _ i _ _ _ _ _ _ _ _ 

16 - i - - - i i _ _ _ 

17 - - i _ _ _ _ _ _ _ _ 

18 - - 4 - - - - - - -

19 - - i - _ _ - i _ _ _ 

20 - 1 - - - - 1 - -

Total - - 2 1 1 1 _ 2 3 _ _ 1 
22 5 
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FIGURE. 6. 

Percentage of G. vic ina End C. vomitoria in the 

catch as the percentage Calliphora catch. 
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TABLE 16. Sex ratio of f l i e s caught on each trapping date, given 
as the percentage of females caught for each species. 

Date: C. 

+ 

vomitoria 

+ 

c . 

+ 

vicina 
7°°. 

+ + 

Acrophaga 
0^ fro. 

+ 
9 
+ 

Gynomia 
(J* fro. 

+ 
9 
+ 

Sarcophaga 

+ 

L u c i l i a . 
°. <f* fro. 
+ + 

6.5.70 13 1 92.8 27 10 72.9 - - 1 1 50 - - - - 2 0 

12.5,70 - - - 7 - 100 - - - - - - - - - - -
13.5.70 1 1 50 6 54.5 - — 1 - 100 - - - - - -
21.5.70 49 11 81.6 9 2 81.8 - - 1 1 50 1 - 100 - 1 0 

27=5.70 • - • 41 7 ? 6 
i — • — 

9 Q —s 1 J ^ J - - 1 - 100 15 3 83.3 33 19 63.4 

2.6.70 752 264 71.2 84 30 73.6 - - 3 3 50 23 29 45 113 57 66.7 

10.6.70 328 57 85.1 111 19 85-3 18 18 50 4 •7 
1 

"7 
1 1 £-\Jt 

r -

16.6.70 13 7 65 46 24 65.7 16 15 51.6 4 1 80 6 14 30 44 10 81.4 

23.6.70 6 - 100 40 4 90.9 7 7 50 1 9 11.1 4 11 26.6 26 2 92.8 

1.7.70 - - - 20 1 95.2 6 1 85.7 - 1 0 9 3 75 7 1 87.5 

7.7.70 18 - 100 118 10 92.1 20 32 38.4 2 13 13.3 4 14 28.5 291 12 96.0 

15.7.70 - - - 21 1 95.4 1 100 2 3 40 - - - 1 - 100 
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Figure 7-

Percentage Female f l i e s cau-zht on each trapping date in 

G. vicina. 

G.vomitoria 

Acrophaga 

L u c i l i a 

The number of females i s expressed as a percentage of the total 
number of f l i e s of a species caught on that trapping date. 
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TABLE 17. Y. test "between individual trap 
catches, using sex ratios. 

2.6.70 G.vomitoria. ^ 
Trap. 5 0" X P . 

10.6.70 C . vomitoria.„ 
Trap. 0 0 * p. 

1 1 7 7 - 7 1 0.003 0.95 
4 224 90 

1 131 44 0.0004 0.99 
7 174 88 

1 177 71 0.09 0.95 
7 77 35 

1 131 44 0.045 0.95 
11 37 15 

1 177 71 0.24 0.95 
• 10 24 6 

1 131 44 O.961 0.95 
13 9 6 

1 177 71 0.32 0.95 
11 92 31 

7 174 88 0.028 0.95 
11 37 15 

1 177 71 0.42 0.95 
13 89 19 

7 174 88 0.00086 0.99 
13 9 6 

4 224 90 0.06 O.95 
7 77 35 

11 37 15 O.076 0.95 
13 9 6 

4 224 90 0.06 0.95 
10 24 6 

4 224 90 0.04 0.95 
11 92 31 

4 224 90 4.57 C.05 
13 89 19 

7 77 35 O.96 0.95 
10 24 6 

7 77 35 0.10 0.95 
11 92 31 

7 77 35 4.82 0.05 
13 89 19 

10 24 6 0.04 0..95 
11 92 31 

10 24 6 0.001 0..95 
13 89 19 
11 92 31 O.16 O.95 
13 89 19 
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Table 16; Figure 7 shows the sex r a t ios of the t o t a l 

catches; w i t h C. yppii tor ia and 0. v i c i n a one can see that the 

female f l i e s predominate, although the number of males a t t rac ted 

to the traps does, i n f a c t , increase asi the season progresses. 

The propor t ion of ms.les caught i n each trap i s subject to great 

v a r i a t i o n . 

I n the case of Acrophagta. t h i s female domination i s 

not so w e l l marked, whi l s t male dominated. The L u c i l i a species 

s tar ted the season wi th a male,:dominated"Npopulation, but as the 

season progressed the proport ion of females gradually increased. 

Female f l i e s are a t t racted to the meat-baited t raps , 

e i the r to obtain a p ro t e in meal so they could mature t h e i r eggs, 

or t o l ay t h e i r eggs; the males', may have been d i r e c t l y a t t rac ted 

to the b a i t , or by the concentration of female f l i e s , or perhaps 

they were trapped by chance. 

C 

The sex ra t ios of i n d i v i d u a l t r apx were compared f o r 2nd 

and lQt>h June, using a %^ t e s t . (These dates were chosen because 

adequate numbers of f l i e s were taken f o r a comparison to be made). 

The resul ts are given on Table 17, and i t was seen that there was 

no s i g n i f i c a n t d i f ference between traps i n respect of the sex r a t i o 

o f trapped f l i e s . 

Marked changes, then, occur i n the species composition and 

the sex r a t i o of those species of C a l l i p h o r i d f l i e s a t t rac ted to 

meat bai ted traps during the early part of the season, May - Ju ly . 
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Age Structure of C. vomitoria and G. v i c i n a catches. 

The dissect ion resul ts giving the oocyte stages, the 

number of retained eggs and ovariole d i l a t ions f o r each trapping 

date are given on Tables 21-.34, i n the Appendix. 

The reproductive h i s t o r y of each female gives some 

ind i ca t i on of i t s physiologic; i l age, and as was seen i n the 

laboratory work, t h i s can be correlated to a ce r t a in extent w i t h 

calendar age. A f l y that has l a i d once va l l then be roughly between 

ten and f i f t e e n days o l d , one that has l a i d twice may be between 

twelve and twenty-one days old.; great va r i a t i on was found i n the 

laboratory f l i e s , so one would expect a s i m i l a r v a r i a t i o n , possibly 

an even greater one. to occur i n the f i e l d . 

The percentages of G. vomitoria and G- v i c ina which had 

0, 1 or 2 plus d i l a t ions are given on Table 18 and Figure 8. 

I n G. vomitoria , the ove ra l l picture i s one of a young 

population at the beginning of the season wi th 35;u of the trapped 

population nul l iparous , i . e . they had never l a i d eggs, and at the 

end of the trapping period, 47/< of the population had l a i d once, 

and 12;0 twice or mores, s u p e r f i c i a l l y then, the population has aged 

considerably . 

A closer inspection of these results reveals that there 

•was very l i t t l e change i n the population structure between 21 May 

and 10 June, although, t o t a l numbers increased markedly. There must, 

at t h i s time then, have been a .zreat emergence of young f l i e s , 



TABLE 18. Number and percentage of dissected female f l i e s 
with. 0, 1 and 2+ ovariole d i l a t i o n s . 

G.vomitoria G. v i c ina 
DILATIONS 0 1 2+ No 0 1 2+ No 

No. % No. % No. ;>'o Dissected. No. % No. No. Dissected. 
^ ."Da-hp. . . 

% % No. ;>'o % 

. 5.5.70. ... - - - - - - - - - - - -
12.5.70 - - - - 2 40 3 60 - - 5 

i3.-5v.70 - - - - - - - 5 71.5 2 28.5 - - 7 

21.5.70 38 88.5 4 9.3 1 2.2 43 - - - - - - -

27.5.70 91 85 15 14 1 1 107 21 72.5 7 24 1 35 29 

2 .6 .70 609 86.5 82 11.5 14 2.0 705 27 71 9 24 2 5.0 38 

10.6.70 262 85 42 13.6 4 1.4 308 83 80 19 18.4 2 1.9 104 

16.6.70 -1 -I 
1 1 85 2 15.0 - 13 OO 

t— C_ 525 17 H-^J • J 3 7.0 42 

23.6.70 4 80 1 20 - 5 20 62.5 10 31.2 2 6.3 32 

1.7.70 - - - - - 6 30 10 50 4 20 20 

7.7.70 8 47 7 41 2 12 17 73 57 47 36.4 8 10.6 129 

15.7.70 - - - - - - - 8 38 11 52.5 2 9.5 21 

http://i3.-5v.70
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Figure 8. 

Percentage Dissested female: f l i e s w i t h 0, 1 and 2+ 

d i l a t i ons f o r C.vomitoria and C .v ic ina . 
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especial ly around 2 June, as .numbers increased seven-fold 

between 23 May and 2 June. I f such an emergence had not 

taken place then the numbers of trapped f l i e s would not have 

r isen and, more importantly, -;he population would have gradually 

aged - i t i s t h i s continuous i n f l u x of new f l i e s that keeps the 

population young. 

The weather during t h i s period v/as warm, maximum temper­

atures r i s i n g to 26 °C and so conditions were favourable f o r the 

rapid development of larvae arid pupae to adults and consequently 

new f l i e s were emerging i n vas.t numbers. 

Prom 10 to l 6 June, the proport ion of parous, f l i e s increased 

to 20/b of the t o t a l catch, t h i s ageing of the population could be due 

to several f ac to r s . A d i f f e r e n t i a l rate of m o r t a l i t y i n the young 

f l i e s would give such an ageir.g pat tern , but i t i s u n l i k e l y as there 

i s no explanation asi to why young f l i e s should die at a f a s t e r rate 

than o ld ones, and one would expect the converse s i t u a t i o n . A 

decrease i n the number of f l i e s ac tua l ly emerging would, however, 

give t h i s apparent e.geing of t i e population; weather conditions had 

deter iorated somewhat during t h i s period, the maximum temperature 

at tained was 21 °C, t h i s could then af fec t" the rates of l a r v a l and 

pupal development, g iv ing a decline i n the number of f l i e s emerging. 

To ta l catch numbers f e l l dramatical ly during t h i s period from 705 f l i e s 

on 2 Ju ly t o only 13 f l i e s on 'l6 Ju ly ; what then was the reason f o r 

t h i s f a l l / Mass m o r t a l i t y i s u n l i k e l y , a more reasonable explanation 
r 

may be found by considering the; habits of G. vomitor ia . This species 

i s known to prefer wooded areas! (Macload and Donnelly, 1958), which 

provide shade, and although the f i e l d s t a t i on i s p a r t i a l l y wooded 
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the trees are somewhat scattered and so the canopy cover i s 

somewhat i n t e r m i t t e n t . The nearby woodland, however, provides 

much greater cover and shade jaid i t i s possible that many of the 

f l i e s have migrated in to these: woods; t h i s migrat ion could have 

s tar ted between 2 and 10 June3 the temperature on 10 June was the 

highest recorded du:ring the trapping period, but already the numbers 

of C. vomitoria were beginning to drop. The newly emerged f l i e s 

could then be ' h i d i n g ' i n the wooded area and so not inf luenced by 

the t raps . 

The catch on 1 Ju ly was zero, but weather conditions were 

unfavourable f o r blow f l y a c t i v i t y , and although conditions had 

improved by 7 Ju ly the catch was s t i l l r e l a t i v e l y low; 17 f l i e s . 

This catch had aged considerably, over 5Q& of the f l i e s caught were 

parous, i t i s then possible that the o l d f l i e s were more active at 

t h i s t ime, and therefore came under the influence of the t raps, while 

most of the young f L i e s had migrated from t h i s populat ion. 

To re turn to C. vicine., catches were at f i r s t very low and 

so l i t t l e can be in terpre ted from them.. However, as the weather 

conditions improved, numbers increased and the population on 27 May 

was found to consist of both nulliparous and parous f l i e s . The 

population remained almost the same on 2 June, ind ica t ing t ha t new 

f l i e s must have emerged and then on 10 June when temperatures 

reached maximum, there was an increase both i n the actual numbers of 

C.v ic ina caught and i n the percentage of young f l i e s w i t h i n the pop­

u l a t i o n . This , ther., indicated a sudden emergence of young f l i e s 

i n to the populat ion. 

A f t e r t h i s date the populat ion was seen to age, f l i e s that 
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had l a i d once reached a maximiim of 5Q& of "the population, and 
those tha t had l a i d twice 20?b, on 1 J u ly , when the population 
had the lowest percentage of young f l i e s recorded during the 
trapping per iod. 11; would seem, then, that between 16 June and 
1 Ju ly , there was a decreased rate of emergence of young f l i e s , 
t o t a l catch numbers had also begun to f a l l as t h i s ageing of the 
population was possibly due to a decrease on the numbers of f l i e s 
emerging. C. v i c ina i s a f l y of open spaces, so the migrat ion of 
young f l i e s to an aJ.ternative area i s not a good explanation f o r 
t h i s decline i n the number of young f l i e s . Around 7 July* however, 
weather conditions had improved, the maximum temperature was 21 °C 
and the catch numbers again increased, once more there appeared to 
have been an i n f l u x of young f l i e s in to the population. 

These resul ts can be contrasted w i t h those obtained by 

Ovazzo et a l (1965)» ( c i t . Muirhead, Thomson, 1968) i n t h e i r study 

on b l a c k - f l y populations. They found a s imi l a r ageing of the female 

population as the season progressed, but there was one important 

d i f fe rence . They found that a:» t o t a l catch numbers f e l l the popul­

a t ion became younger, i . e . there was a decrease i n the percentage 

of parous f l i e s i n the populat ion. I n the case of C. v i c i n a , 

however, as numbers decreased, the physiological age of the population 

increased, i . e . the parous f l i e s formed a greater percentage of the 

population than the nulliparous; f l i e s . I n C. v i c i n a th i s was explained 

by the f a c t tha t young f l i e s were not emerging on a s u f f i c i e n t scale 

and entering the population. This decrease was due to a worsening of 

the weather condit io:is , f o r as soon as temperatures rose again the 

catch t o t a l increased, and-<so c.id the percentage of null iparous f l i e s . 

I n contrast , the f a l l on the population numbers of b l a c k - f l y was due 

to increased m o r t a l i t y or decreased l i f e expectancy of the young f l i e s , 

so that they never reached the parous s ta te . 
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I t would be in te res t ing to continue t h i s study, 

t rapping the blow f l i e s u n t i l the end of the season to deter­

mine the age composition of th-3 decl in ing population. One would 

t h e o r e t i c a l l y expect i t to become older and older as fewer and 

fewer new f l i e s emerged u n t i l such time as the adult f l i e s disappeared 

completely. 

A comparisor. can be male between the populations of Q. v ic ina 

and C.vomitoria i n order to see i f there were any differences between 

the two species i n respect of t h e i r age composition. 

C.vic ina was the f i r s t species to emerge, and although t o t a l 

catches were small , both nulliparous and parous f l i e s were found 

w i t h i n the population. By 21 May, C. vomit o r i a had appeared i n the 

populat ion, and by 27 May, both species were caught i n s u f f i c i e n t 

numbers f o r a comparison to be made. A X? tes t was done to compare 

the age structure of the two species populations on t h i s date, a 

X 2 value of 4.12 was obtained, showing that there was a s i g n i f i c a n t 

d i f ference between the two species at the 5% l e v e l i n the proport ion 

of parous f l i e s i n each population. The C. v i c i n a population was 

s i g n i f i c a n t l y older than C. vondtoria, but one might expect t h i s , 

as i t was the f i r s t species to appear i n the f i e l d . This s i t u a t i o n 

remains unchanged, on 2 June, 0 . v i c i n a i s s t i l l s i g n i f i c a n t l y older, 

( "X 2 = 5.68), although the catch number of C. vomitoria i s 7 l a rger 

than the C. v ic ina catch. The number of G. vomit o r i a f l i e s emerging 

was presumably then vas t ly i n excess of the numbers of C. v i c ina 

emerging. On 10 June, however, as has already been discussed, the 

number of null iparous C. vomitoria decreased, whi l s t conditions seem 

favourable f o r the emergence of C. v i c ina , and on t h i s occasion there 

was no s i g n i f i c a n t d i f ference i n the age composition of the two 

species populations ( X 2 = 0 .04) . I n f a c t , a f t e r t h i s date, the 
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the age composition of these two species populations was never 

s i g n i f i c a n t l y d i f f e r e n t , and t h i s would suggest that new f l i e s 

of both species were enter ing the population p ropor t iona l ly at 

the same rate . This i s not to say tha t they were emerging i n 

equal numbers, as t h i s was obviously not so, but rather the 

r e l a t i v e proportions, of young f l i e s are the same i n both species. 

The dramatic drop i n the number of C. vomitoria caught 

at the end of the trapping period makes i t d i f f i c u l t to compare 

the populations meaningfully, the reasons f o r t h i s drop i n 

C. vomitoria numbers has already been discussed. 

The only other species obtained i n s u f f i c i e n t numbers t o 

analyse f o r age changes was Aero phage. (Table 19), even so, t h i s 

species never contr ibuted more than 15/c of the t o t a l catch. The 

age composition of t h i s specie.5 changed only very s l i g h t l y , but as 

i t d i d not enter in to the catch u n t i l la te i n the season, data i s 

only available f o r f o u r t rapping dates. P l ies that had l a i d more 

than once were never found and the propor t ion of f l i e s that had 

l a i d once var ied from 10 to 1+0,-J of the catch. Obviously, no 

conclusions as to age trends w i t h i n the population can be drawn 

from t h i s data. 

Generally, then, at the beginning of the season the 

numbers of both Gall iphora species were low, and the females 

were mostly nul l iparous . As the season progressed, parous f l i e s 

entered the population, which consequently aged. This ageing of 

the population was not a continuous process as young f l i e s were 

constantly entering the populat ion. 
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TABLE 19. Dissect ion data f o r Acropfaaea. 

OOCITE STAGE OVARIOLE DILATIONS. 

Date: 
+ 

<? I I I I l i a I l l b IV V 0 1 2+ 

16.6.70 16 15 8 1 4 - 1 2 14 2 

23.6.70 9 6 4 3 1 1 8 1 

1 .7.70 5 1 3 2 3 2 

7.7.70 16 28 6 1 2 if 3 •11 5 

These resu l t s , then, support the general hypothesis 

that the b l o w - f l y overwinters as larvae or pupae, as the f i r s t 

f l i e s caught were predominantly nul l iparous . I f t h i s species 

overwintered as adults , one would expect o l d parous f l i e s that 

had l a i d several tiir.es to be caught ear ly i n the season. I t was 

at no time possible to separate d i s t i n c t generations, null iparous 

f l i e s always formed the largest single age group, as f l i e s breed 

continuously, as long as conditions are favourable. A large em­

ergence of f l i e s during any on: period indicated that there had 

been favourable conditions f o r the development of the l a r v a l stages 

and f o r pupal emergence. S imi lar conclusions were drawn by Gibbons 

(1968) i n his studies on the age composition of f i e l d populations 

of the dung f l ^ , Scgpeuma. He;, too, found tha t the population 

bad a stable age s t ructure at the height of the season, wh i l s t 

as numbers began to decl ine, he: found that the population aged. 

These resul ts were then d i r e c t l y comparable wi th those obtained 

i n t h i s study. 

http://tiir.es
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TABLE 2OA. X tes t comparing numbers of Nulliparous 
and Parous f l i e s cau.'zht i n d i f f e r e n t t raps . 

Date. Trap. Nulliparous., Parous 9 ^ p . 

1 149 28 
2.6.70 0.08 0.75 

4 184 40 

1 149 28 
2.6.70 1.15 ^0.05 

7 70 7 

1 149 28 
2.6 .70 0.39 0.95 

11 86 6 

4 184 40 
2.6.70 0.019 0.75 

7 70 7 

4 184 40 
2.6.70 O.36 O.95 

11 86 6 

7 70 7 
0.118 O.95 

2.6.70 
11 86 6 

1 79 22 
0.003 0.95 

1O.6 .70 
7 113 35 

1 79 22 
10.6.70 0.0002 0.99 

11 29 7 

7 113 35 
1O.6 .70 0.092 0.95 

11 29 7 
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Ind iv idua l trap catenas were compared f o r 2 and 10 June, 

to see i f there was any difference i n the age composition of the 

f l i e s caught i n d i f f e r e n t t raps . A tes t was used (Table 2QA), 

and no s i g n i f i c a n t d i f ference was found between the trap" catches, 

a l l the traps compared caught the same proportions of young and 

o l d f l i e s . 

Stage of oocyte development i n the age-studied Gal l iphora populations. 

The oocyte stage of each dissected Gall iphora female was 

also recorded and these resul ts were analysed to see i f there were 

any changes i n the stage of development of the ovaries of the pop­

u l a t i o n tha t could l)e correla ted wi th changes i n the age s t ruc ture . 

Tables 35-40 i n the Appendix give the oocyte stages corresponding wi th 

each number of ovariole d i l a t i o n s . I n f a c t , no clear changes i n the 

general oocyte stage a pat tern could be seen and a l l stages were 

found on each trapping occasion. This i s to be expected, as blow 

f l i e s lay continuously as long as there i s p ro t e in nut r ient available 

f o r the maturation of eggs and conditions are generally favourable. 

P l i e s w i t h ovaries i n every stage of development then occur w i t h i n 

the population. When the oocywe stages are compared i n null iparous 

and parous f l i e s , thsre i s a. predominance of null iparous f l i e s w i th 

Stage I immature ovaries i n both C. vomitoria and G. v i c i n a . I n f l i e s 

that had l a i d once, -';he predominant oocyte stages were I l l b and I V , 

wh i l s t Stage IV oocytes were found most f requent ly i n f l i e s that had 

l a i d twice or more. 

Prom t h i s i t would seem tha t the more times a f l y has l a i d 

then the quicker i t s oocytes mature again; a l t e r n a t i v e l y the more 

times a f l y has l a i d then the l a t e r i n the cycle does i t require 

p ro te in f o r f i n a l maturationof the oocytes p r i o r to ov ipos i t i on . 
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Although i t has been shown tha t p ro te in i s essential f o r 

maturation of the eggs past stage I I I (Harlow, 1956), no work 

has been done on the d i f ferences , i f any, i n the development of 

oocytes i n r e l a t i o n to feeding' i n parous f l i e s . 

Occurrence of Retained Eggs. 

Each parous f l y was also examined f o r the presence of a 

retained egg w i t h i n the vagina. Table 2GB shows the percentage of 

parous f l i e s w i th retained eggs found on each trapping date. 

I n the case of C . vomitoria i t was a r e l a t i v e l y rare 

occurrence, only 7.&/o of the f l i e s that had lead once iiadr-a 

retained egg. I n C . v i c ina , however, i t was a commoner occurrence 

than i n C. vomitor ia , since 2 6 l of the t o t a l number of f l i e s that 

had l a i d once also had a retained egg. The occurrence of retained 

eggs i n C . v i c ina f luc tua ted somewhat, but d id seem to r i se as the 

season progressed and at the end of the t rapping period, 64;o of 

those f l i e s that had l a i d once had a retained egg; t h i s percentage,is, 

however, only 7 f l i e s as the catch on that date was low. 

The phenomenon of ovarpar i ty then seems to be more common 

i n C. v i c i n a than i n C. vomito:ria. This d i f ference i s s t a t i s t i c a l l y 

s i g n i f i c a n t , when the number o:!" f l i e s wi th one d i l a t i o n , wi th and 

without retained eggs i n the tivo species, a "X, value of 11,2(p=0.00l) . 

This ovovipar i ty i s an advantageous adaptation as although 

the egg receives no d i rec t nourishment from the mother, i t i s never­

theless protected from predators and the e f f ec t s of dessication. 

The l a t t e r f a c t o r i s obviously most important during the summer when 

the surface of the available carr ion i s l i k e l y to dry out and thus the 

egg w i l l per ish . The retained egg, however, i s able to undergo embryo-

genesis w i t h i n the shel ter of the vagina. Here the egg develops almost 



Oocyte stages for C. ¥omit<aria and C. vlcina viith 0, 

1 and 2 + dilations given as fa dissected 9 
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TABLE 2033. Occurrence of Retained Eggs i n parous f l i e s . 

G. vomitoria . 
No.with No.with r e t ­ wi th r e t ­

Date. 1 D i l a t i o n . ained eggs. ained eggs. 

12.5.70 
13.5.70 - - -21.5.70 4 0 0 
27.5.70 15 1 6.5 
2 .6 .70 82 6 7.3 
10.6.70 42 4 9.5 
16.6.70 2 0 0 
23.6.70 1 0 0 
1.7.70 - - -7.7.70 7 1 14 
15.7.70 - - -
Tota l 153 12 7 .8 

C. v i c i n a . 
No.with No.with ret ' - % wi th r e t ­ No.with No.with r e t ­

Date. 1 D i l a t i o n . ained eggs. ained eggs. 2 D i l a t i o n s . ained eggs. 

12.5.70 3 0 0 0 0 
13.5.70 '2 0 0 0 0 
21.5.70 - - - - -27.5.70 7 2 28 1 1 
2.6.70 9 5 55 2 2 
10.6.70 19 3 15 2 1 
16.6.70 17 2 11 3 0 
23.6.70 10 2 20 2 1 
1.7.70 10 3 30 4 2 
7 .7 .70 47 11 23 8 1 
15.7.70 11 7 64 2 0 

Tota l 135 35 26 24 8 
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APPENDIX. 

Tables 21-27. 

These give the dissect ion data f o r G . vomitoria f o r 

each t rapping date. Generally, only the larger t rap catches were 

kept separate so tha t the reproductive h i s to ry of the f l i e s caught 

i n spec i f i c traps was known. However, i n each case the t o t a l 

f igures r e f e r t o a l l the f l i e s tha t were dissected from the twenty 

t rap catches, t h i s i.s not necsEssarily the sum of the i n d i v i d u a l t rap 

catches as shown on the tab le , i t w i l l also include the f l i e s from the 

'pooled' t rap catcher which cannot be dist inguished from each other. 

Tables 28-34. 

These give the dissect ion data f o r G . v i c i na , the t o t a l 

resul ts only are given f o r 12 Hay to 2 June on Table 28; Tables 

29-34 give the i n d i v i d u a l t rap catch results from 10 June to 15 J u ly . 

Tables 35-40. 

These give the oocyte stages corresponding to 0, 1 and 

2+ d i l a t ions found i n the dissected females of C. v i c i n a and C.vom­

i t o r ia . 
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TABLE 21, 

21.5.70 C. vomitor ia . 
p o*» 

1 5 -
2 2 -
3 - -
4 9 7 

5 - -
6 - -
7 19 3 

8 - -
9 2 -

10 2 -
11 7 -
12 - -
13 - -
14 - -
15 - -
16 - -
17 1 -
18 2 -
19 - -

20 1 _ 

Tota l 49 11 

( OOCYTE STAGE ) 
I I I I I I A I I IB IV V 

8 10 9 5 
1 a 

(OVARIOLE IJLffl?DN$ RETAINED 
0 1 2 EGGS. 

38 



TABLE 22. 

27.5.70 

Trap. 

6 . vomitor ia . 
o 

Oocyte Stage. 
I I I l i a I l l b IV 0 

Retained 
Eggs. 

1 
2 
7. j 
4 
5 

6 
•7 

f 
8 
9 
10 

11 
-i O 

13 
14 
15 
16 
17 

18 
19 
20 

3 4 

2 4 

15 

22 

1 

2 

1 

1-2 +6 2 7 6 1-

13 

3 
13 

1 

2 

1 

4 

3 0 4 

Totals 109 41 47 16 17 20 6 1 91 15 1 1 



TABLE 23-

2.6.70 C . vomitor ia . Oocyte Stag e. Ovariole Retained 
D i l a t i o n s . Eggs. 

£ I I I I l i a I l l b IV V 0 1 2 
Eggs. 

Trap: T 

1 177 71 51 8 24 32 43 3 149 26 2 2 
2 5 1 
3 3 4 
4 224 90 62 20 34 31 39 4 1 8 4 j > G J 1 
5 5 1 1 9 
6 22 4 
7 77 35 23 8 11 16 17 70 5 2 
8 3 -9 7 1 
10 24 6 13 4 - 4 I - 20 4 e 1 
11 92 31 18 9 15 22 26 3 86 6 0 2 
12 2 -i *> AQ 19 22 10 c ,/ 2 2 20 7Q 1 s 10 n — 

14 - -
15 6 -16 - -17 13 -^ n 1 u * 1 

19 - -20 2 — 

T o t a l . 752 264 206 66 112 141 164 16 652 82 14 6 



TABLE 24. 

l0 .6 .70 .C .vomi to r i a . Oocyte Stage. Ovariole 
m 9, D i l a t i o n s . Retained 
Trap. o <T I I I I l i a I l l b IV V 0 1 2 Eegs. 

1 131 
1 

44 51 28 8 4 9 1 87 15 1 mm 131 
1 — — 1 - - 1 — _ 

3 - - - - - — _ _ 
4 2 1 - 1 - 1 - 2 
5 5 2 1 1 1 1 1 — 3 1 1 1 6 4 1 2 2 - - - - 4 

1 

7 
8 

1 /4 88 82 31 11 11 13 - 128 19 1 _ 7 
8 2 — - - 2 - - - 2 mm 

9 1 - - 1 - — 1 
10 - - - _ _ 
A A 
1 1 ^ ( • i 

c 
J - — v n 1 

12 - ~ - - — _ 
13 
14 

9 6 8 - - - - - 5 3 - 1 

15 - — _ _ 
16 — — 

17 - — _ 
18 — — _ 
19 - - - _ 
20 - - - - - - - - - - - -

Tota l 366 157 161 76 27 18 25 1 262 42 4 2 



TABLE 25. 

16.6.7O C .vomitor ia . Oocyte Stage. Ovariole 
Di l a t ions Retained 

Trap. o I I I I l i a I l l b IV V 0 1 2 Eggs. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
2 2 

1 

2 5 1 0 
0 0 

1 0 1 0 
1 2 0 0 

-1 o 
c 

Tota l 13 7 8 4 1 1 1 2 0 0 



TABBE 26. 

23 .6 .70 
C.vomitoria Oocyte Stage. Ovariole 

D i l a t i o n s . Retained. 
Trap. $ cT I I I I l i a I l l b IV V 0 1 2 Ejzes. 

1 
d. 

3 
4 
5 
r • 

8 
9 
1 0 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Totals 5 3 2 4 1 



TABLE 27. 

7.7.70 
G.vomitor ia Oocyte Stage Ovariole Retained 

T r - a n r. r7> T X T -n--r - r - r , D i l a t ions Eggs. i r a P » 0 o I I I I l i a H l b IV V 0 1 2 

1 2 — 

2 _ 
3 - — 

2 — 

5 — _ 
6 — _ 
7 2 _ 
8 - _ 
9 1 — 

10 2 — 

11 — 

12 — — 

13 - — 

14 
1 R 

- -
. r 

1 o 
17 - — 

18 - — 

19 - -
20 _ 

1 

Tota l 17 

.1.4 



TABLE 28. 
Dissect ion Data f o r t o t a l G . v i c ina females, 12.5.70 - 2.6 .70. 

Date Numbers. OOCYTE STAGE. OVARIOLE DIL. Retained 
o <S* I I I I l i a I H b IV V 0 1 2 + 

2.6,70 84 30 6 6 2 8 13 3 29 7 2 

6 8 5 

c 0 
0 

12.5.70 7 - - - - 2 3 - 2 3 -

13.5 = 70 6 4 3 - - 1 1 3 2 

21.5 .70 9 2 

27.5.70 29 13 6 6 8 5 4 - 21 7 1 



TABLE 29. 

10.6.70 

Trap. 

C.viBina 
o o* 

Oocyte Stage. 
I I I I l i a I l l b IV V 

Ovariole 
D i l a t i o n s . 
0 1 2 

Retained 
Eeps. 

1 36 5 12 10 
£. 1 - - -
3 - - - -
4 - 1 - -
5 10 4 3 5 
0 7 1 - -7 22 8 7 4 
8 9 - 5 3 
9 3 1 - 1 
10 2 o _= 

O 

11 8 3 1 3 
12 - - - -13 5 - 1 1 
14 - - - -1 5 2 — — 

16 - 1 - -
17 1 2 - -18 - - - _ 

19 4 - 2 -20 3 _ 1 2 

Totals : 114 28 32 32 

8 
1 

2 

1 

1 

1 

2 

4 

24 10 1 

10 

21 

1 
2 
1 

3 

2 

14 0 83 19 



TABLE 30 

'16.6.70 

Trap. 

C. 

+ 

vic ipa . 
I 

Oocyte Stage 
I I I I I A I I I B 

• 

IV V. 
Ovariole 
D i l a t i o n s . 
0 1 2 

Retained 
Eggs. 

1 
,2 
3 

8 4 2 3 - - - 1 2 4 - -1 
,2 
3 9 3 1 2 1 2 3 _ 6 3 2 
4 b 2 if 2 - - - - 6 - - -
5 4 - 2 2 - - - - 0 0 1 — 

6 1 3 1 - - - - - - - - -
7 ] 2 3 - - - 1 - 5 1 - -8 \ - - - - 1 - - - -1 - = 

q 
10 
11 
12 
13 

-j 1 - - - -1 - - - 1 = -q 
10 
11 
12 
13 

4 3 1 - 1 1 1 - 1 3 - -
q 
10 
11 
12 
13 _ 1 — _ _ - - — _ _ _ -
14 2 1 - — - 1 1 - - 2 - -15 - - - - - - - - - - - -
16 - - - - - - - - - - - -
17 1 3 - - - - 1 - 1 1 -18 1 - 1 - - - - - - - - -19 2 2 1 - - - 1 - 1 1 1 -20 — — - - — — — - - - - -

Totals 44 24 16 9 2 6 8 1 22 17 3 2 



TABLE 31. 

23.6 .70 G.vicina Oocyt e Stage. Ovariole Retained 

Trap. 
D i l a t i o n s . Eggs. 

Trap. 0 I I I I l i a I l l b IV V 0 1 2 
Eggs. 

+ 
1 

1 0 1 
2 - - - - - - - — _ _ 
3 3 - - - 1 1 1 _ 2 1 — _ 
4 - - - - - — _ _ — _ 
5 7 - - 1 — — — _ 0 1 
6 2 - - - - - 1 1 2 
7 3 - 2 1 - - - — 3 
8 3 - 2 1 - - — — 3 _ 
9 2 1 - - 1 - - 1 1 - 1 1 
10 - - - - - - - - _ — 

11 3 1 - 1 - 1 1 - 2 1 _ 
12 - - - - - - - _ « 

13 1 - - - - - 1 — _ 1 
14 2 - - - - 1 1 2 _ 
15 - - - - — — — _ _ _ 

m 

16 2 - - - - 1 1 — 0 2 — mm 

A -1 
1 / n 

C— 
1 1 _ | 1 

1 18 1 - — 1 - -
1 

_ 0 
1 
1 — z 

19 4 - - - 1 - 2 1 2 2 
20 3 — — 1 — 1 1 - 2 - 1 -
Totals : 32 4 4 7 3 5 10 3 20 10 2 2 



TABLE 32. 

1.7.70 

Trap. 

C. v ic ina_ 
o & 
+ I I I 

Oocyte Stage. 

I l i a I l l b IV V 

Ovariole 
D i l a t i o n s . 
0 1 2+ 

Retained 
Eggs. 

1 2 2 0 1 1 \ 
2 3 - - - - 2 - 1 1 1 1 2 

2 - - - - - 1 1 i 1 - 1 
4 1 - - - - - - 1 - 1 - -
5 1 - - - - - 1 - - - 1 1 
6 - - - - - - - - - - — _ 
7 f 
g 
9 

o - - i - - 1 - - 2 - -7 f 
g 
9 3 _ 1 1 _ 1 _ 2 _ 1 
10 - - - - - - - - - - - -11 1 - - -I - - - - - -i - ---

12 1 - - - - 1 - - 1 - 1 
13 
14 
15 

- - - - - - - - - - -13 
14 
15 4 1 1 1 1 1 2 2 
16 - - - - - - - - - - - -
17 - - - - - - - - - - - -18 - - - - - - - - - - - -
19 - - - - - - - - - - - -
20 - - - - - - - - - - - -
Tota l s . 20 1 2 6 0 4 5 3 6 10 4 5 



T.ABIE 33-

7.7.70 

Trap. 

C-vic ina 

I I I 

Oocyte Stage 

I l i a I l l b IV V 

Ovariole 
Di la t ions 
0 1 2 

Retains d 
Eggs. 

1 11 3 3 3 2 4 4 1 2 
2 6 1 2 2 - - - 2 2 2 _ 
3 16 1 5 1 = 3 6 1 14 2 _ 2 
4 3 - - 1 1 1 - - 2 1 _ _ 
5 10 - 5 - - 2 3 - 5 4 1 1 
6 9 - 2 1 - 2 2 2 4 4 1 2 
7 11 - 2 1 - 3 3 2 4 6 1 — 
o u 7 - 3 - - 1 3 - 5 1 i 
9 2 - 1 1 - - - - 1 _ 1 
10 4 1 2 - - - 2 - _ c 2 
11 17 1 6 2 1 2 4 2 14 3 — _ 
12 2 H 

1 - - - - 2 - - 2 
13 5 - 1 - - -1 2 ?1 3 2 - 2 
14 9 - - - 2 3 3 1 - 9 - 2 
15 - - - - - - - - - - - -16 4 - 1 - - 1 2 - 3 1 - -17 2 -j - - - - - -18 4 1 2 - 1 - 1 - - - - -
19 7 2 1 - - 2 3 1 3 4 - -20 - - — - - - — — — — — -
Totals 129 9 37 13 5 21 39 14 73 47 8 12 



TABLE 54. 

5.7.70 C .v ic ina Oocyte Stage Ovariole Retained 
D i l a t i o n Eejzs. 

rap. q. t I I I I l i a I l l b IV V 0 1 2 
+ 

1 1 _ _ 1 _ 1 1 
2 1 - - - - - 1 - - -3 - - - - - - - - - -1. ^- 1 - - - - 1 - 0 1 -
5 2 - 1 - 1 - - - 2 1 
6 4 - - 1 - 3 - 3 1 -
7 - - - - - - - - - -n *-« - - - - - - - - - -0 1 

* 1 - - 1 - - - 1 1 
10 - - - - - - - - - -11 - - - - - - - - - - -12 - - - - - - _ - -
- i ^ A 

1 - - - - 1 - - 1 -
14 1 - - - 1 - - 0 1 1 
15 1 - - - 1 - - - 1 -
16 1 - - - - I - - 1 1 
17 1 - 1 - - - - - 1 

18 4 - 2 - - 1 1 1 1 
19 1 - - - - * 4 - 4 - -20 1 - - - - - 1 1 - -
Totals 21 1 4 2 5 5 5 0 8 11 2 6 



TABLE 55. 

D a t e : N o . 
I I I 

N o . N o . 
I I I A 

N o . 
I I I B 

% 
I V 

N o . 
V 

N o . 

5 . 5 . 7 0 - - - - . - - - - - - - -
1 2 . 5 . 7 0 - - - - - - 1 "50 1 50 - -

' • ^* • 1 ~ 
-7 60 - - - - 1 20 1 20 - -

2 1 . 5 . 7 0 - - - - - - - - - - - -
2 7 . 5 . 7 0 c \j OO r £•<->. -J 5 5 2 3 . 8 3 1 4 . 3 2 9 . 5 - -
2 . 6 . 7 0 5 1 7 . 9 3 1 0 . 7 - - 7 2 5 . 0 10 3 5 . 7 3 1 0 . 7 

1 0 . 6 . 7 0 30 36 ; 1 2? Q H n 
1 v 

<: f u 9 .6 - -
1 6 . 6 . 6 0 12 5 4 . 6 8 3 6 . 4 - - 1 4 . 5 . 6 2 . 7 - -

2 3 . 6 . 7 0 4 20... 4 20 2 10 3 15 4 20 3 15 

1 . 7 . 7 0 1 1 6 . 7 1 1 6 . 7 - - 2 1 6 . 7 - - 3 50 

7 . 7 . 7 0 28 3 8 . 4 13 1 7 . 8 3 4 . 1 11 1 5 . 0 13 1 7 . 8 4 5 .8 

1 5 . 7 . 7 0 3 3 7 . 5 2 25 .O 1 1 2 . 5 1 1 2 . 5 1 1 2 . 5 - -
T o t a l fos . 34 2 3 . 8 7 . 7 1 2 . 8 17 4 . 8 



TABLE 37. 

D a t e 

C . v i c i n a Oocy te S t a g e , 2 D i l a t i o n s . 
I I I I l i a I l l b I V 

N o . % N o . °/o N o . fo N o . N o . 

2 ^ . 5 . 7 0 - - - 1 100 - _ 

2 . 6 . 7 0 - - - 1 33 1 33 1 33 

1 0 . 6 . 7 0 - - - _ 1 50 1 50 

l o . b . t f O 1 33 - - 1 33 1 33 

2 3 . 6 . 7 0 - - - 1 50 1 50 

•1 ~> -71-1 

7 . 7 . 7 0 1 1 2 . 5 - - - 5 8 7 . 5 

1 5 . 7 . 7 0 - - - 1 50 1 50 

T o t a l u/o 8 .3 8 .3 1 2 . 5 29 42 



J * . 

-• V 
>y -

TABLE 38. 

G. v o m t i r o a i . O o c y t e S t age - F l i e s w i t h 0 D i l a t i o n s . 
.. ' " / 

D a t e 
Wo. 

I 
Wo. 

I I I l i a 
Wo. )' 0 

I l l b 
Wo. fo 

I V 
Wo. > 

V 
N o . C 

5 . 5 - 7 0 - - - - - - - - -
1 2 . 5 . 7 0 - - - - - - - - -
1 3 . 5 . 7 0 - - - - - - - - -
2 1 . 5 . 7 O 17 4 3 . 5 9 23 7 1 7 . 9 5 1 2 . 8 1 2 . 6 0 -
2 7 . 5 . 7 0 46 5 0 . 5 15 1 6 . 4 12 1 3 . 2 13 14 .3 4 4 . 4 1 1.1 

n C ~>r\ 
t - • O * f W C\J\J 

-7 0 0 

^ / 9 i ' i4*5 v i 2 1 6 . 4 134 2 2 . 0 15 2 . 5 

1 0 . 6 . 7 0 147 5 4 . 8 65 2 4 . 2 26 9 .7 9 3 . 4 20 7 . 4 1 0 . 4 

1 6 . 6 . 7 0 8 7 2 . 7 3 27 .3 - - - - -
2 3 . 6 . 7 0 3 60 2 4 0 - - - - -
1 . 7 . 7 0 - - - - - - - - -
7 . 7 . 7 0 4 4 4 . 4 4 4 4 . 4 - 1 1 . 2 - - -
1 5 . 7 . 7 0 - - - - - - - - - j 

T o t a l % 40 14 .5 1 3 . 1 1.^5 1 3 . 5 1 5 . 4 1.6 

1 



C . v o m i t o r i a , 

TSBLE 3 9 . 

Oocy te S t age 1 D i l a t i o n . 

D a t e : 
I 

N o . N o . 
I I 

> 
I l i a 

N o . % 
I l i b 

N o . % 
I V 

N o . 0/ 
V 

N o . % 

5 . 5 . 7 0 - - - - - - - - - - - -
1 2 . 5 . 7 0 - - - - - - - - - - - -
1 3 . 5 . 7 0 - - - - - - - - - - - -
ri . t- —1 s\ 

'̂1 . P . 1 v i 25 1 ^5 2 50 - - - - - -
2 7 . 5 . 7 0 1 6 .6 1 6 . 6 4 2 6 . 6 7 4 6 . 6 2 1 3 . 3 - -
2 . 6 . 7 0 6 7 . 3 1 8 9 . 8 18 5M Q — • . y 9 R 3 4 . 1 n r /T 1 -

• 1 0 . 6 . 7 0 14 3 7 . 8 10 27 .O 1 27 8 2 1 . 6 4 1 0 . 8 

1 6 . 6 . 7 0 - - 1 50 - - - - - -
2 3 . 6 . 7 0 1 100 - - - - - - - - - -
1 . 7 . 7 0 - - - - - - - - ~ - - -
7 . 7 . 7 0 2 2 8 . 6 1 1 4 . 3 - - 1 1 4 . 3 2 2 8 . 6 1 1 £ . 3 

1 5 . 7 . 7 0 - - - - - - - - - - - -

T o t a l % 1 6 . 4 15 1 7 . 6 30 1 9 . 8 1 .4 



TABLE 4 0 . 

C . v o m i t o r i a , Oocy te S t a g e . 2 D i l a t i o n s . 

D a t e 

N o . 
I I 

N o . 
I l i a 

N o . % 
I l l b 

N o . % 
I V 

N o . % N o . 

2 7 . 5 . 7 0 

2 . 6 . 7 0 

1 0 . 6 . 7 0 

1 6 . 6 . 7 0 

2 5 . 6 , i 0 

1 . 7 . 7 0 

7 . 7 . 7 0 

1 5 . 7 . 7 0 

72 

25 

50 

1 100 

3 2 1 . 4 1 7 . 2 

1 25 1 25 

9 

1 

6 4 . 3 

1 50 

T o t a l °/0 1 4 . 3 24 9 . 5 52 



80., 

DISCUSSION. 

The r e s u l t s o f t h i s s t u d y a r e d i v i d e d i n t o two m a i n 

s e c t i o n s , changes :'.n t h e a g e - c o m p o s i t i o n o f t h e p o p u l a t i o n and 

changes i n t h e s p e c i e s - c o m p o s i t i o n d u r i n g t h e e a r l y , p a r t o f t h e 

b l o w - f l y season , namely May - J u l y . 

T o t a l c a t c h numbers were p r o f o u n d l y a f f e c t e d b y w e a t h e r 

c o n d i t i o n s and m a x i m a l t r a p numbers , w h i c h p r e s u m a b l y i n d i c a t e d 

h i g h b l o w - f l y a c t i v i t y were o b t a i n e d cm warm, c a l m days ( F i g . 4 . ) 

The numbers o f G . v o m i t o r i a f e l l d r a m a t i c a l l y on 10 J u n e , a l t h o u g h 

t h e maximum t e m p e r a t u r e o n t h i s day was t h e h i g h e s t r e c o r d e d d u r i n g 

t h e t r a p p i n g p e r i o d . I t i s p o s s i b l e t h a t t h i s f a l l i n t h e t r a p 

c a t c h e s was a t t r i b u t a b l e t o mass e m i g r a t i o n o f f l i e s away f r o m t h e 

s t u d y a r e a , Such a n e m i g r a t i o n f r o m t h e s t u d y a r e a c o u l d have been 

a t t r i b u t a b l e t o t h e n a t u r e o f t h e a r e a : i t i s o n l y p a r t i a l l y wooded, 

and as C . v o m i t o r i a p r e f e r s wooded , shaded a r e a s , t h e n e a r b y w o o d ­

l a n d w o u l d p r o v i d e .a. more p r e f e r a b l e h a b i t a t f o r t h i s s p e c i e s . The 

f a l l i n t r a p c a t c h e s o f C . v o m i t o r i a c o u l d t h e n be due t o t h e e m i g r a ­

t i o n o f t h e s e f l i e s f r o m t h e s t u d y a r e a i n t o t h e n e a r b y w o o d l a n d . 

M a c l o e d and D o n n e l l y r e c o r d e d a m a r k e d p r e f e r e n c e o f C . v o m i t o r i a 

f o r wooded a r e a s . 

When c o n s i d e r i n g t h e r e s u l t s o b t a i n e d i n t h i s s t u d y , i t must 

be remembered t h a t t h e y a r e based o n f l i e s c a u g h t i n m e a t - b a i t e d t r a p s . 

These t h e n , a r e f l i e s w h i c h d i s p l a y e d a p o s i t i v e r e a c t i o n t o t h e b a i t . 

F a c t o r s i n f l u e n c i n g a f l y ' s r e sponse t o t h e b a i t a r e c o m p l e x , f o r 

i n s t a n c e , an adequate s u p p l y o f c a r r i o n i n t h e a r e a may a f f e c t t h e 

number o f f l i e s t a k e n i n t h e t r a p s , as many o f t h e f l i e s w i l l have 



8 1 . 

o b t a i n e d t h e i r e s s e n t i a l p r o t s i n f r o m t h e s e n a t u r a l s u p p l i e s . 

The c o m p l e x i t y o f t h e response o f b l o w f l i e s t o b a i t e d t r a p s 

was a l s o seen i n t h e d i f f e r e n c e s i n r e sponse o f f l i e s o f d i f f e r e n t 

p h y s i o l o g i c a l age . The d i f f e r e n c e emerged when t h e o o c y t e s t a g e s 

o f t h e pa rous and n u l l i p a r o u s f l i e s were examined ( F i g . 6 . ) The 

n u l l i p a r o u s f l i e s s . t t r a c t e d t o t h e t r a p s h a d immature o v a r i e s , w i t h 

o o c y t e s p r e d o m i n a n t l y i n S t a g s 1 , whereas t h e p a r o u s f l i e s caugh t 

h a d more m a t u r e o o c y t e s , p r e d o m i n a n t l y S t a g e s I I I - I V . T h i s , i m p l i e s 

t h a t h a v i n g v i s i t e d , c a r r i o n ( i n t h e p r e s e n t case t h e l i v e r - b a i t e d 

t r a p s ) , n u l l i p a r o u s f l i e s t e n d e d n o t t o be caugh t as t h e i r o v a r i e s 

m a t u r e d o v e r t h e f o l l o w i n g d a y s . On t h e o t h e r h a n d , pa rous f l i e s 

i t seems, were a t t r a c t e d t o m e a t - b a i t e d t r a p s d u r i n g t h e l a t e r 

s t a g e s o f o o c y t e m s . t u r a t i o n . I t seemed t h e n t h a t t h e r e p r o d u c t i v e 

h i s t o r y o f t h e f l y p r o f o u n d l y a f f e c t e d i t s r e sponse t o t h e a t t r a c t i o n 

o f a b a i t e d t r a p . 

The r e s u l t s o b t a i n e d a.3 t o t h e a g e - c o m p o s i t i o n o f t h e f e m a l e s 

caught i n t h e t r a p s d o , t h e n , r e f e r o n l y t o t h e age s t r u c t u r e o f 

t h a t c o n t i n g e n t o f t h e p o p u l a t i o n w h i c h r e sponds t o t h e t r a p b a i t . 

I t i s l i k e l y t h a t t h e a g e - c o m p o s i t i o n o f t h e t r a p c a t c h does n o t 

s i m p l y r e f l e c t t h e age o f t h e p o p u l a t i o n as a w h o l e , s i n c e v a r i o u s 

s e c t i o n s o r ages o f t h e p o p u l a t i o n may n o t e q u a l l y r e s p o n d t o t h e 

t r a p b a i t , and so a r e e x c l u d e d f r o m t h e ' c e n s u s ' . The age-changes 

i n t h e t r a p c a t c h e s r e c o r d e d i n t h i s s t u d y were t h e n t h o s e changes 

w h i c h o c c u r e d i n t h a t p r o p o r t i o n o f t h e p o p u l a t i o n w h i c h r e sponded 

t o t h e b a i t . 

The f l i e s r e s p o n d i n g t o t h e b a i t were p r e d o m i n a n t l y f e m a l e / 

t h i s i s t o be e x p e c t e d as f e m a l e f l i e s r e q u i r e a p r o t e i n mea l f o r 

t h e m a t u r a t i o n o f o o c y t e s . The numbers o f males caugh t i n t h e t r a p s 

was v a r i a b l e and a lways r e l a t i v e l y s m a l l . I n t h e t o t a l c a t c h o f 
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C . v o m i t o r i a , 23^t were m a l e s , i n G. v i c i n a ma les c o n t r i b u t e d 

19/t> o f t h e t o t a l c a t c h numbers , w h i l e i n L u c i l i a t h e p r o p o r t i o n 

o f males was 21$0 o v e r a l l . The sex r a t i o s v a r i e d d u r i n g t h e 

season ( P i g . 1 6 ) . C . v o m i t o r i a a n d C . v i c i n a were f e m a l e dom­

i n a t e d t h r o u g h o u t t h e season , s h o w i n g o n l y s m a l l v a r i a t i o n s , 

l i u c i l i a , on t h e o t h e r h a n d , h a d a much h i g h e r p e r c e n t a g e o f ma les 

a t t h e b e g i n n i n g o f t h e season (37% as compared w i t h 1 ^ i n t h e t w o 

G a l l i p h o r a s p e c i e s ) . The p e r c e n t a g e o f males i n t h e L u c i l i a 

c a t c h e s d i d , h o w e v e r , f a l l as t h e season p r o g r e s s e d and t h e sex r a t i o s 

became comparab le w i t h t h e C a l - l i p h o r a s p e c i e s ( 5 - 15* m a l e s ) . 

T h i s v a r i a b i l i t y i n t h e number o f males c a u g h t , f u r t h e r s e r v e s 

t o i l l u s t r a t e t h e f a c t t h a t t r a p c a t c h e s a r e n o t r e p r e s e n t a t i v e o f 

t h e g e n e r a l p o p u l a t i o n . I n l a b o r a t o r y r e a r e d b l o w - f l i e s , t h e sex 

r a t i o i s 1 : 1 , b u t ma les have a s l i g h t l y s h o r t e r l i f e , one w o u l d t h e n 

r e a s o n a b l y e x p e c t t h e sex r a t i o i n t h e w i l d p o p u l a t i o n t o be a l m o s t 

1 : 1 , w i t h o n l y a s l i g h t p redominance o f f e m a l e s , t r a p c a t c h e s , how­

e v e r , i n d i c a t e a f e m a l e d o m i n a t e d p o p u l a t i o n . S t e i n e r (1949)> showed 

t h a t i n P h o r m i a r e g i n a , o p t i c a l f a c t o r s i n t r o d u c e d d i f f e r e n c e s i n 

t h e r e a c t i o n s o f t h e sexes t o b a i t e d t r a p s , and c o n s i d e r i n g t h e 

marked d i f f e r e n c e s be tween t h e compound eyes o f t h e male and f e m a l e 

6 a l l i p h o r i d s ( t h e d i s t i n c t i o n i s so g r e a t t h a t i t i s u s e d as a 

c o n v e n i e n t me thod o f s e x i n g t h e s e f l i e s ) , one w o u l d e x p e c t s i g h t 

t o p l a y some r o l e i n t h e c h o i c e o f b a M t a t s and p o s s i b l y t h e r e sponse 

t o t r a p s . 

The age s t r u c t u r e o f t h e p o p u l a t i o n , as i n d i c a t e d b y t h e r e ­

p r o d u c t i v e h i s t o r y o f t h e f l i e s i s seen i n F i g . 8 . I f t h e s i t u a t i o n 

were s i m p l e , one wo ' J ld e x p e c t t h e p o p u l a t i o n t o be composed e n t i r e l y 

o f n u l l i p ^ a r o u s f e m a l e s t h a t h a d j u s t emerged; ( C a l l i p h o r a s p p . 

o v e r w i n t e r as l a r v a e o r pupae) , u n t i l enough t i n e h a d e l a p s e d f o r 
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t h e s e e a r l y emerged, f l i e s t o r e a c h m a t u r i t y and l a y eggs ( a b o u t 1 0 -

14 days ) and t o res.ch a p h y s i o l o g i c a l s t a t e s u c h t h a t t h e y r e s p o n d 

t o t h e b a i t . O b v i o u s l y p a r o u s f l i e s w o u l d be p r e s e n t i n t h e p o p ­

u l a t i o n b e f o r e t h e y were a c t u a l l y t a k e n i n t h e t r a p s as t h e chance 

o f c a t c h i n g pa rous f l i e s i s l o w when t h e t o t a l number o f such f l i e s 

i s s m a l l . F o r example , one m i g h t have t o c a t c h as many as 200 f e m a l e s 

b e f o r e a p a r o u s f l y was t a k e n . I f t h e r e were d c s c r e t e g e n e r a t i o n s 

o f C a l l i p h o r a . t h e n t h e r e w o u l d be no emergence a f t e r t h e i n i t i a l 

appearance o f young f l i e s and t h e p r o p o r t i o n o f pa rous f l i e s c o u l d 

be e x p e c t e d t o i n c r s a s e t o n e . - i r l y 100 / 0 . 

Howeve r , when one c o n s i d e r s t h e r e s u l t s o b t a i n e d d u r i n g t h i s 

s t u d y , i t i s c l e a r t h a t t h e s i t u a t i o n i s f a r more complex . N u l l i -

p a r o u s f l i e s a r e a l w a y s f o u n d w i t h i n t h e p o p u l a t i o n and t h e p r o p o r t i o n 

o f pa rous f l i e s n e v e r r o se above 53/o i n C. v o m i t o r i a and 70/b i n 

C . v i c i n a . 

These r e s u l t s , t h e n , i n d i c a t e d t h a t f l i e s must have been 

e m e r g i n g c o n t i n u o u s l y t h r o u g h o u t t h e season i n s u f f i c i e n t numbers t o 

p r e v e n t c o n t i n u o u s i n c r e a s e ir.- t h e p r o p o r t i o n s o f p a r o u s f l i e s . I n 

C . v i c i n a t h e p r o p o r t i o n o f pa rous f l i e s f e l l 1O/0 o n 1 0 J u n e , 

i n d i c a t i n g a sudden emergence o f n u l l i p a r o u s f l i e s . 

The p o p u l a t i o n o f b o t h C v o m i t o r i a and C . v i c i n a began t o 

age when t o t a l c a t c h numbers s t a r t e d t o f a l l , 10 - 16 J u n e ; t h i s 

f a l l i n numbers i s clue t o a decrease i n t h e number o f young f l i e s 

t h a t emerged and c o n s e q u e n t ^ as t h e p r o p o r t i o n o f young f l i e s 

d r o p p e d , t h e p o p u l a t i o n aged . 

The r e s u l t s c f t h i s s t u d y , t h e n , show t h a t m a r k e d changes 

o c c u r i n t h e spec i e s compositiDn o f t h e C a l l i p h o r i d p o p u l a t i o n 

a t t r a c t e d t o m e a t - b s i t e d t r a p s d u r i n g t h e e a r l y p a r t o f t h e season , 
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M a y - J u l y . These changes a r e due t o t h e d i f f e r e n t l i f e c y c l e s 

and emergence p a t t e r n s o f t h e i n d i v i d u a l s p e c i e s . The age 

changes t h a t o c c u r i n t h e f e m a l e p o p u l a t i o n a l s o s u p p o r t t h e g e n e r a l 

h y p o t h e s i s t h a t C . v o m i t o r i a and G . v i c i n a o v e r w i n t e r as l a r v a e o r 

pupae and c o n s e q u e n t l y t h e f i r s t f l i e s t o e n t e r t h e p o p u l a t i o n a r e 

i m m a t u r e a d u l t s , o l d p a r o u s f l i e s were no t t a k e n u n t i l l a t e r i n t h e 

s ea son . The l a b o r a t o r y s t u d y i n d i c a t e d t h a t f l i e s t h a t h a d l a i d 

once were be tween a t l e a s t 10 and 14 days o l d , w h i l s t t h o s e t h a t h a d 

l a i d t w i c e were mora t h a n a t L e a s t 16 days o l d . 

N u l l i p a r o u s f l i e s caught a t t h e b e g i n n i n g o f t h e season have 

t h e n emerged f r o m o v e r w i n t e r i n g pupae , t h e s e f l i e s m a t u r e d and l a i d 

eggs t o g i v e r i s e t o p a r o u s f l i e s as t h e season p r o g r e s s e d . N u l l ­

i p a r o u s f l i e s t a k e n l a t e r i n t h e season were t h o s e t h a t h a d emerged 

f r o m eggs l a i d b y t h e f i r s t a d u l t s o f t h e s eason . 

The t e c h n i q u e s u s e d i n t h i s s t u d y t h e n a l l o w an e s t i m a t e t o 

be made o f t h e age c o m p o s i t i o n o f t h e f e m a l e G a l l i p h o r a p o p u l a t i o n 

t h a t i s a t t r a c t e d t o meat b a i t e d t r a p s . T h i s s t u d y a l s o r e v e a l e d 

t h e degree o f c o m p l e x i t y o f su sh a r e sponse t o an a t t r a c t a n t b a i t , 

one f a c t o r a f f e c t i n g ; t h e response b e i n g t h e r e p r o d u c t i v e h i s t o r y o f 

t h e f e m a l e f l y . 

A s t u d y s u c h as t h i s c o u l d o b v i o u s l y be c a r r i e d o n r i g h t 

t h r o u g h t h e b l o w - f l y s ea son , w h i c h l a s t s u n t i l O c t o b e r . T h i s w o u l d 

e n a b l e one t o s t u d y b o t h s p e c i e s and age changes as t h e p o p u l a t i o n 

numbers d e c l i n e d , one w o u l d e x p e c t f r o m t h e t r e n d s o b s e r v e d i n t h i s 

s t u d y , t h a t t h e p o p u l a t i o n w o u l d age as f e w e r f l i e s emerged when t h e 
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w e a t h e r became wors.e d u r i n g t h e au tumn. A comple t e s t u d y m o u l d , 
h o w e v e r , be n e c e s s £ . r y t o see i f t h i s h y p o t h e s i s was c o r r e c t . 

A f u r t h e r l i n e o f deve lopmen t c o u l d be an i n v e s t i g a t i o n o f 

t h e s u s p e c t e d movements o f C . v o m i t o r i a o u t o f t h e s t u d y a r e a and i n t o 

t h e n e a r b y woods . O b v i o u s l y one w o u l d have t o r u n one o r two t r a p s 

c o n t i n u o u s l y w i t h i r . . t h e wooded a r e a , t h e s e t r a p c a t c h e s c o u l d t h e n 

be compared w i t h t h o s e t a k e n i n t h e s t u d y a r e a . A n y movements o f 

f l i e s c u l d t h e n be d e t e r m i n e d b y c o m p a r i n g t h e s p e c i e s c o m p o s i t i o n 

o f t h e t r a p ca t ches t a k e n i n t h e two a r e a s . 
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SUMtARI. 

1 . 20 l i v e r b a i t e d t r a p s were s e t i n a p a r t l y wooded, p a r t l y 

o p e n , s t u d y a r e a . The f o l l o w i n g G a l l i p h o r i d s were caugh t i n t o t a l 

f o r 12 t r a p p i n g d a y s , be tween 5 May and 15 J u n e , 19?0 . 

1 ,951 G a l l i p h o r a r o m i t o r i a . 

647 C a l l i p h o r a v i c i n a 

1 ,490 L u c i l i a s p p . , p r e d o m i n a n t l y o f t h e L . c e a s a r g r o u p . 

147 A c r o p h a g a . 

2 . The s p e c i e s c o m p o s i t i o n o f t h e c a t c h e s changed d u r i n g t h e 

above p e r i o d , C v i c i n a was m o d e r a t e l y abundant a t t h e b e g i n n i n g 

o f t h e t r a p p i n g p e r i o d and c o n t r i b u t e d 67 - 100/ 0 o f t h e c a t c h e s 

t a k e n f r o m 5 May - 13 M a y . C. v o m i t o r i a d i d appear i n s i g n i f i c a n t 

u n t i l 21 M a y , when i t was 80/a o f t h e t o t a l c a t c h , and t h e numbers o f 

t h i s s p e c i e s r a p i d l y r o s e t o a peak number o f 1 , 0 l 6 specimens o n 

2 J u n e , numbers d e c l i n e d t h e r e a f t e r . T h i s m a r k e d d e c l i n e i n t h e 

numbers o f C . v o m i t o r i a caught was p r o b a b l y due t o e m i g r a t i o n o f t h e 

p o p u l a t i o n f r o m t h e s t u d y aree. i n t o t h e n e a r b y e x t e n s i v e w o o d l a n d s . 

3 . The age c o m p o s i t i o n o f t h e t w o G a l l i p h o r a s p p . was i n v e s t i g a t e d 

b y d i s s e c t i o n and o b s e r v a t i o n o f t h e p r e s e n c e o r absence o f d i l a t i o n s 

o n t h e o v a r i o l e t u n i c a . The s t age o f deve lopment o f t h e o o c y t e s was 

a l s o r e c o r d e d . Changes i n t h e p r o p o r t i o n s o f p a r o u s f e m a l e s were as 

f o l l o w s ; i n C . v i c - i n a p a r o u s f l i e s i n c r e a s e d f r o m 27>c o n 27 May 

t o a maximum o f 7Qfa b y 1 J u l y , b u t i n g e n e r a l t h e numbers o f p a r o u s 

C . v i c i n a f l u c t u a t e d be tween 20-50 /c d u r i n g t h e t r a p p i n g p e r i o d . I n 

C . v o m i t o r i a p a r o u s f l i e s i n c r e a s e d f r o m 11.5% o n 21 May t o a maximum 

o f 53;o on 7 J u l y , b u t g e n e r a l l y numbers o f p a r o u s f l i e s f l u c t u a t e d 

be tween 11-25/ 0 d u r i n g t h e s e a s o n . 
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1+. The f r e q u e n c y o f f l i e s w i t h r e t a i n e d eggs was a l s o 
r e c o r d e d , i t was f o u n d t o be more common i n C- v i c i n a t h a n i n 
C . v o m i t o r i a a n d a l s o t h e p r o p o r t i o n o f pa rous f l i e s w i t h a 
r e t a i n e d egg i n c r e a s e d as t h e season p r o g r e s s e d . 
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