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INTRODUCTION 



INTRODUCTION 

R e l a t i v e l y l i t t l e work has been done on the h a b i t a t p r e f e r ­
ences of the C a l l i p h o r i d a e and p a r t i c u l a r l y the Muscidae. I n 
recent years Macloed and Donnelly (1956, 1957, 1958, 1962, 1963) 
i n B r i t a i n and Nuorteva (1963) i n Finland have published several 
papers on the ecology of the C a l l i p h o r i d a e . Nuorteva worked on 
the synanthrophy (= l i v i n g i n a s s o c i a t i o n w i t h human settlements) 
of the "blowflies i n r e l a t i o n t o p o l i o epidemics. He suggested 
t h a t the more syanthropic species are a t t r a c t e d t o the sun and 
are t h e r e f o r e more l i k e l y to "be found i n open h a b i t a t s . Macloed 
and Donnelly have dealt w i t h many aspects of C a l l i p h o r i n e ecology. 
I n t h e i r paper of 1957, they devoted a small s e c t i o n to the h a b i ­
t a t preferences of the C a l l i p h o r a Rob. Des. and L u c i l i a Rob. Des. 
species. 

The great v a r i a b i l i t y of the occurrence of f l i e s i n t h e i r 
broad d i s t r i b u t i o n p a t t e r n has been shown i n many papers. 
(Cragg and Hobart, 1955; Gilmour et a l , 19^6; Macloed and 
Donnelly, 1957). ITuorteva found t h a t i n d i f f e r e n t c o untries 
( F i n l a n d and Czechoslavakia), species have d i f f e r e n t food 
preferences. He suggested t h a t the species may have d i f f e r e n t 
h a b i t a t preferences! i n w i d e l y separated areas of t h e i r geogra­
p h i c a l range. 

P a r t i c u l a r t r a p p o s i t i o n s have been found t o favour a 
p a r t i c u l a r , or several species, i n terms of the number they 
catch (Macloed and Donnelly, 1962). They suggested th a t l o c a l 
s o i l c o n ditions or m i c r o c l i m a t i c f a c t o r s might be the cause 
though they could f i n d none. On other occasions a s i n g l e t r a p 



had a high catch of a species on only one t r a p p i n g day. Such 
f l e e t i n g aggregations of f l i e s they found d i f f i c u l t t o exp l a i n 
though they c i t e d immigration from other areas as a possible 
cause. 

P l i e s are very a c t i v e animals as a l l w i l l know. There are 
even recorded cases of mi g r a t i o n of C a l l i p h o r a v i c i n a Rob. Des. 
and C. vom i t o r i a Meig. southward i n autumn through the Pyrenees 
('Williams et a l , 1956). This s o r t of a c t i v i t y w i l l mean t h a t 
considerable movement from one favourable ha.bitat t o another 
w i l l occur even over very unfavourable t e r r a i n (Macloed and 
Donnelly, 1958: 1960). The crossing of unfavourable t e r r a i n has 
caused them to be found i n areas where they would l e a s t be 
expected e.g. on a l i g h t - s h i p , twenty-two miles o f f the Belgian 
coast (Lempke, 1962). Thus i t i s q u i t e normal to f i n d them i n 
h a b i t a t s not u s u a l l y associated w i t h t h e i r d i s t r i b u t i o n . 

'Why a p a r t i c u l a r h a b i t a t should be favourable w h i l e others 
are unfavourable, i s d i f f i c u l t t o a s c e r t a i n . Macloed and 
Donnelly (1958) suggested t h a t i t was due to a complex of 
c l i m a t i c , y e g e t a t i o n a l and n u t r i t i o n a l s t i m u l i which was 
a t t r a c t i v e to one species, but might be r e p e l l a n t t o another. 

The o b j e c t i v e of t h i s d i s s e r t a t i o n i s to discover a l i t t l e 
more about the h a b i t a t s t h a t each species p r e f e r s . The 
p r a c t i c a l work was done i n con j u n c t i o n w i t h Miss S. Lewin 
who was studying the ageing of the C a l l i p h o r i n e species, 
throughout the trapping season, May 1st t o J u l y 15th. The 
changing species composition through t h i s p e riod i s also 
studied and attempts are made t o account f o r the f l u c t u a t i n g 
numbers of animals caught on the various t r a p p i n g days. 

The p r a c t i c a l work was performed w i t h twenty b a i t e d f l y 
traps set i n a study area i n such a way t h a t a l l the main types 



of h a b i t a t were included i n the t r a p p i n g programme. D e t a i l s 
of the t r a p p i n g area and t r a p s i t e s are given i n Section 2 . 



I I . METHODS AND MATERIALS 



6. 

I I . 1 BAIT TRAPPING 

The method used t o catch the f l i e s was "bait t r a p p i n g . N o r r i s 
(1965) concludes t h a t t h i s i s the only g e n e r a l l y successful 
method of studying the a d u l t f l y populations. The traps used 
to catch the f l i e s are of a type f i r s t used by Cragg and 
Ramage (19U5). 

The t r a p i s formed of a mosquito n e t t i n g c y l i n d e r , 30 cms. 
i n diameter and 3k cm. i n height w i t h a cone of n e t t i n g near 
the lower end. This cone has a hole 2-g- cms. across at i t s apex 
through which the f l i e s enter the t r a p . The trap has a s k i r t 
7 cms. deep attached t o the base. The top of the c y l i n d e r has 
a dr a w s t r i n g around i t a l l o w i n g i t t o be closed. Six 30 cm. 
s t r i n g s are sewn around the top and bottom t o suspend the t r a p 
t o a w i r e frame. This frame consists of three metal hoops 60 

cms. h i gh and 3k cms. across w i t h the bottom 10 cms. of each 
hoop embedded i n the ground. The c y l i n d e r i s held t o the frame 
so t h a t the s k i r t i s about 3 cms. above the ground. The t r a p i s 
closed at the t r a p by the drawstring and the cone i s p u l l e d up 
by a s t r i n g attached t o i t s apex. The two ends of the draw­
s t r i n g and the t i g h t e n e r s t r i n g are t i e d to the top of the frame. 
This maintains the p o s i t i o n of the cone and prevents f l i e s from 
escaping through the top. Figure I shows a diagram of a t r a p 
i n p o s i t i o n . 
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I I . 2 BAIT 

The "bait used at each t r a p was 35 grams of l i v e r placed i n a 
p l a s t i c d i s h under the t r a p . This l i v e r was stored i n a deep 
freeze u n t i l the day "before the t r a p p i n g , when i t was taken out 
to thaw. I t was used twice "by the end of which time i t was 
s t a r t i n g t o get very h i g h . Nuorteva (1959) showed t h a t some 
species (e.g. C a l l i p h o r a v o m i t o r i a ) p r e f e r whole carcasses, 
w h i l e others are not so s p e c i f i c i n choice of "baits. Gilmour 
et a l (1946) concluded t h a t l i v e r was only h a l f as a t t r a c t i v e 
t o L u c i l i a cuprina Wied on the second day of usage as on the 
f i r s t . This species, however, v i s i t s c a r r i o n soon a f t e r death 
and so t h i s s i t u a t i o n may have "been expected. These two 
examples do show t h a t the "bait may have "been more a t t r a c t i v e to 
some species than to others, e s p e c i a l l y the dung feeding 
Muscidae. 
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I I . 3 TRAPPING- AREA 

The area i n which t r a p p i n g took place i s the F i e l d S t a t i o n 
of the Zoology Department of Durham U n i v e r s i t y . Grid r e f : 
NZ 27kkQ$* 

I t i s an area of approximately 3.8 hectares. I t covers both 
sides of a small v a l l e y which has a stream, at i t s widest p o i n t 
1 ̂  metres wide, running south through i t . For more d e t a i l see 
Fig.2 ( i n which the numbers 1-20 i n d i c a t e the f l y t r a p 
p o s i t i o n s ) . 

The eastern side of the v a l l e y can be d i v i d e d i n t o two areas. 
The n o r t h e r n end has a very steep wooded side. The canopy i s 
composed of oak (Quercus robur) and beech (Fagus s y l v a t i c a ) , but 
has a few s i l v e r b i r c h (Betula verrucosa), l a r c h ( L a r i x 
decidua) and Scot's pine (Pinus s y l v e s t r i s ) i n i t . This wooded 
region has very l i t t l e undergrowth, a few young s i l v e r birches 
being the only shrubs present. Above the wooded slope, the 
f i e l d s t a t i o n f l a t t e n s o f f t i l l i t meets H o l l i n g s i d e Lane 
(see F i g . 2 ) . This f l a t t e r area i s devoid of trees except f o r 
a few h o l l y ( i l e x a quifolium) and ash (Fraxinus e x c e l s i o r ) 
trees along the eastern hedge. I t has a very large growth of 
brambles and hawthorn (Crataegus monogyna) scrub w i t h a very 
r i c h herb l a y e r . The southern end of t h i s side of the v a l l e y 
has a narrow b e l t of trees along the stream. Above t h i s there 
i s more hawthorn/bramble scrub and only an oak and the b i o l o g y 
hut cause a break i n the v e g e t a t i o n . 

The western side of the v a l l e y i s rough open meadow w i t h a 
few small trees of several species planted i n i t . The stream 
has been d i v e r t e d near the top end of the reserve so t h a t two 
small ponds could be formed behind dams. The upper one of 
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these s t i l l has water i n i t , hut the lower one has broken 
through the dam. This side of the v a l l e y has a much g e n t l e r 
slope than the eastern side. 

The eastern side of the area has i t s boundary on H o l l i n g s i d e 
Lane w i t h H o l l i n g s i d e Woods beyond. The other three sides are 
bounded by rough grazing pasture 011 which sheep and c a t t l e have 
been grazing a l l summer. The south eastern corner has i t s 
boundary on a small sewage farm i n the grounds of which sheep 
have been g r a z i n g . Pig.3 shows the ve g e t a t i o n of the F i e l d 
S t a t i o n . 
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Rj.3 V E G E T A T I O N MAP OF FIELD STATION 
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I I . k ASPECT OF TRAPPING AREA 

The stream i s a small t r i b u t a r y of the River Wear which 
i t j o i n s three-quarters of a mile south of the F i e l d S t a t i o n . 
The v a l l e y i s i n a small bowl of high ground, w e l l p rotected 
from a l l d i r e c t i o n s and w i t h a r a t h e r small o u t l e t v a l l e y t o 
the Wear. I t has a southern aspect, being p r o t e c t e d a l i t t l e 
more from the n o r t h than from the south. The n o r t h and east 
winds tend t o have much less e f f e c t on the v a l l e y than the 
south and west one:3. The F i e l d S t a t i o n i s more prone t o gusts 
of wind r a t h e r than a continuous breeze. The presence of high 
ground may cause considerable disturbance i n the wind and thus 
account f o r t h i s e f f e c t . 



I I . 5 TRAPPING POSITIONS 
13. 

At the s t a r t of the work i t was decided t h a t twenty t r a p s 
could be used. More traps could e a s i l y deplete the populations 
w h i l e fewer traps could make s t a t i s t i c a l work d i f f i c u l t . As i t 
was many problems were encountered i n the s t a t i s t i c a l analyses. 

The p o s i t i o n s f o r the traps were chosen so t h a t they were 
f a i r l y evenly spaced throughout the f i e l d s t a t i o n . However, due 
to the smaller area of the wood, i n which nine traps were 
p o s i t i o n e d , they are cl o s e r together i n t h i s h a b i t a t . The 
p o s i t i o n s and spacing of the traps can be seen i n Pig.2 . 

Trap 1 . This was under a very large beech t r e e on l i t t e r 
completely bare of p l a n t s . I t was fo u r metres from the stream 
and the same distance from the nor t h e r n boundary fence, beyond 
which was a rough meadow on which sheep were grazing. 

Trap 2. This was p a r t l y overhung by a large beech on the 
upper slopes of the reserve. The t r a p was almost surrounded by 
oak and bramble scrub w i t h large amounts of cocks f o o t grass 
( D a c t y l i s glomerata). 

Trap 3. This was s i t u a t e d under a beech half-way down the 
slope t o the stream. There were a few small tussocks of grass, 
but no other v e g e t a t i o n . 

Trap Zj.. The stream ran only two metres from t h i s t r a p 
which was i n a dense growth of Yorkshire fog (golcus l a n a t u s ) . 
There were a few i s o l a t e d tussocks of s o f t rush (Juneus effusus) 
near the t r a p amongst some small s i l v e r b i r c h t r e e s . Some small 
trees on the other side of the stream overhung both the stream 
and the t r a p , shading i t during most of the afternoon. 

Trap 5. This -':rap was under two oak tre e s , one on e i t h e r 

side of i t . I t was on a very steep p a r t of the slope on a mat 



11*. 
of grass which had a l o t of dry oak l i t t e r under i t . 

Trap 6. One of the few Scot's pine trees formed a canopy 
over t h i s t r a p . There was a considerable amount of pine l i t t e r 
under the t r e e which was on the slope of the reserve. The top 
of a larg e dead t r e e had f a l l e n o f f and was l y i n g close t o the 
t r a p . 

Trap 7. This t r a p was only two metres from the stream, w i t h 
an oak on one side of the t r a p and a s i l v e r b i r c h on the other. 
A l a r g e hawthorn bush on the f a r side of the stream shaded i t 
during the afternoon. I t was on a dense mat of grass w i t h some 
wood h o r s e t a i l (Equisetum sylvaticum) around the t r a p . 

Trap 8. This t r a p was under a very dense h o l l y bush and 
was c o n t i n u a l l y being showered by debris from the bush. An oak 
t r e e was s l i g h t l y d o w n h i l l from the t r a p and shaded the t r a p a l l 
day. There were a few t u f t s of grass around the t r a p but no 
heavy growth occurred during the summer. 

Trap 9« This was i n the open meadow half-way up the slope 
of the v a l l e y . There were q u i t e heavy growth of D a c t y l i s and 
other grasses. 

Trap 10. The s o l i t a r y oak near the "biology hut was f i v e 
metres from t h i s t r a p . I t did not shade i t , but may have had 
some e f f e c t on the f l y catch. Very h e a l t h y growths of the 
creeping t h i s t l e (Cirsium arvense) occurred around the t r a p . 
They grew up during the tra p p i n g season and became exceedingly 
v i c i o u s as the time went by. Quite l a r g e patches of hawthorn/ 
bramble scrub were only three metres from the t r a p . 

Trap 11 . This t r a p was on the narrow wooded f r i n g e of the 
stream. I t stood f o u r metres from the stream and between two 
lar g e beech trees which shaded i t a l l day. I t was on a mat of 
grass but there was l i t t l e other f l o r a near i t . 



15. 
Trap 12. The hawthorn/bramble scrub surrounded t h i s t r a p 

on a l l aides. None of i t was more than two metres high, "but may-
have had considerable e f f e c t s on the f l y p o p u l a t i o n . The grass 
surrounding the t r a p was mainly cocksfoot. 

Trap 15. This t r a p was on the f l a t top of the reserve by 
the "boundary fence w i t h the sewage farm. The f l o r a around i t 
was q u i t e v a r i e d but w i t h cocksfoot forming the major component. 
Some small trees of u n c e r t a i n parentage ( p o s s i b l y c u l t i v a t e d 
Pyrus or Maius) had been pl a n t e d along t h i s fence but were i n 
r a t h e r poor c o n d i t i o n . 

Trap 1^. Thi:3 t r a p was also on the top of the reserve. 
I t was surrounded by high cocksfoot grass w i t h numerous creep­
i n g t h i s t l e s amongst the grass. I t was about seven metres from 
the top hawthorn hedge. 

Trap 15. This t r a p was i n the f l a t f l o o r of the v a l l e y 
s i x t e e n metres from the stream. There were several patches of 
s o f t rush and broad leaved dock (Rumex o b t u s i f o l i u s ) around the 
t r a p . Between the stream and the t r a p was a narrow band of 
S a l i x bushes. 

Trap 16. Very dense cocksfoot grass half-way up the slope 
of the v a l l e y surrounded the t r a p . I n places, i t was one and a 
h a l f metres high and o b l i t e r a t e d some small beech and pine trees 
p l a n t e d near the tj?ap. 

we're 

Trap 17. Two q u i t e l a r g e hawthorn bushes^on e i t h e r side 
of the t r a p . The ground appeared to have been d i s t u r b e d r e c e n t l y 
by the i n s t a l l a t i o n of an underground sewage pipe. The f l o r a was 
acc o r d i n g l y more v a r i e d around t h i s t r a p than elsewhere i n the 
reserve. 

Trap 18. A small hedge of beech had been planted along the 
western fence. The; trap was placed between two of the small 
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trees and the i n e v i t a b l e cocksfoot was w e l l i n evidence around 
i t . 

Trap 19» Dam 1 had a small pond trapped "behind i t . Trap 
19 was i n a patch of Yorkshire fog three metres from the edge 
of the pond. Several alder trees (Alnus g l u t i n o s u s ) two metres 
h i g h were near the t r a p "but d i d not shade i t from the sun. 

Trap 20. L i k e t r a p 18, t h i s was i n the small "beech hedge 
and was almost a d u p l i c a t e though i t was a "bit nearer the stream. 
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I I . 6 TRAPPING FREQUENCY 

I t was decided not to t r a p on a regu l a r p e r i o d basis as 
t h i s would lead t o t r a p p i n g on days unfavourable t o f l y a c t i v i t y . 
I n the f i r s t month t r a p p i n g took place twice a week on days f o r 
which the weather forecast was good. A f t e r t h i s , when there 
was a marked r i s e i n the number of f l i e s caught t r a p p i n g was 
reduced t o only once a week. At t h i s time s u b s i d i a r y t r a p p i n g 
s t a r t e d on only eight p o i n t s instead of the twenty normally 
used. These ex t r a periods were a l t e r n a t e d w i t h the main 
t r a p p i n g regime. 
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I I . 7 COLLECTION AMD LABORATORY METHODS 

Before the t r a p p i n g s t a r t e d the supporting hoops were placed 
i n the p o s i t i o n s chosen f o r the t r a p s . They were l e f t permanent­
l y i n place u n t i l t rapping had ended. 

A t r a p p i n g session was a twenty-four hour p e r i o d from one 
n i g h t t o the same time on the next n i g h t . Usually t h i s was from 
about 7 p.m. t o 7 p.m. The b a i t was placed d i r e c t l y under the 
en t r y hole of the t r a p . The t r a p was lowered u n t i l the s k i r t was 
3 cms. o f f the ground. The vegetation grew very r a p i d l y and i t 
was necessary to keep the plants cropped t o prevent them from 
i n t e r f e r i n g w i t h the s k i r t . 

On c e r t a i n of the days when s u b s i d i a r y t r a p p i n g took place 
( 1 s t , 3rd and 26th June and kth J u l y ) , some of the traps were 
c o l l e c t e d at two h o u r l y i n t e r v a l s . The traps on which two hour 
c o l l e c t i o n s were made can be seen i n Table 2. I n each case the 
traps were taken i n and newones i n s t a l l e d as q u i c k l y as p o s s i b l e . 
The traps were always put out and c o l l e c t e d i n the same order to 
prevent d i f f e r e n c e s i n the times t h a t each was out. 

When the traps were c o l l e c t e d the top of each t r a p was closed 
the 

by t j r i n g ^ d r a w s t r i n g s . The ent r y hole was closed by f a s t e n i n g a 
p l a s t i c rose label,, w i t h the t r a p number w r i t t e n on i t , around 
the cone Just above the wire support. The traps were placed i n 
a k i l l i n g j a r c o n t a i n i n g e t h y l acetate. As Miss Lewin wished to 
disse c t some of the animals i t was necessary t o use a chemical 
which d i d not damage the i n t e r n a l organs. Chemicals such as 
chloroform do some damage and so e t h y l acetate was used which, 
though slower at k i l l i n g the f l i e s , d i d no harm t o the ovaries. 
The dead f l i e s were taken out of the traps and stored i n l a b e l l e d 
specimen tubes i n a deep freeze. They could then be dissected 



w i t h o u t any d e t e r i o r a t i o n of the organs. The f l i e s were 
i d e n t i f i e d from the keys of the Royal Entomological Society 
of London Volume X Parts 4(a) Tachinidae and C a l l i p h o r i d a e 
and 4(h) Muscidae. 



I I . 8 STUDY ANIMALS AND THEIR HABITS 

For f u l l d e s c r i p t i o n s of the species see the Royal 
Entomological Society of London keys Vol.X parts 4(a) and 4 ( h ) . 
C a l l i p h o r i d a e 

A l l the Calliph.oridae studied belong t o the sub f a m i l y 
C a l l i p h o r i n a e except the f l e s h f l i e s Sarcophaga spp. Meigen 
which belong t o the Sarcophaginae. The only way t o i d e n t i f y 
most of the l a t t e r sub f a m i l y , i s by studying t h e i r g e n i t a l i a 
(R.E.S.L. Vol X Pt . 4 ( a ) ) and as t h i s proved too d i f f i c u l t they 
have been l e f t as the genus Sarcophaga. 

The females are v i v i p a r o u s , the young "being l a i d as the 
f i r s t stage larvae,, They can develop on almost any organic 
matter e.g. dung, c a r r i o n or decaying vegetable matter. 
Callipho'rinae 
C a l l i p h o r a v i c i n a Robineau - Desvoidy 
G. v o m i t o r i a Meigen 
C. loewi Endertein 
Cynomyia mortuorum Linnaeus 
Acrophaga subalpina Ringdahl 
Phormia terrae-novae Robineau - Desvoidy 

A l l these species are d i f f e r e n t types of what i s commonly 
c a l l e d ' b l o w f l i e s ' though C a l l i p h o r a v i c i n a i s the t r u e b l u e ­
b o t t l e . The larvae normally develop i n c a r r i o n t o which the 
female i s a t t r a c t e d 'oy smell (Krijgsman and Windred, 1933). 
L u c i l i a spp. Robineau - Desvoidy 

The most common species of t h i s genus are L u c i l i a s e r i c a t a 
Meigen, L. r i c h a r d s i l C o l l i n and the L. caesar aggr., the l a t t e r 
composed of three species L. caesar Linnaeus, L. i l l u s t r i s Meigen 
and L. ampullacea Vil l e n e u v e . Many mistakes have been made i n 
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i d e n t i f y i n g these species (Macloed and Donnelly, 1958), 
p a r t i c u l a r l y the females and t h e r e f o r e i t was decided not to 
t r y to separate the L u c i l i a caesar aggr. Only three specimens 
of L. r i c h a r d s i i (one male and two females) and f i v e specimens 
of L. s e r i c a t a (one male and four females) were found out of a 
t o t a l of n e a r l y 3,500 L u c i l i a f l i e s i n the whole t r a p p i n g season. 
Therefore i t was decided t o group a l l the L u c i l i a species 
together. 

L i k e the other C a l l i p h o r i d a e the larvae of these species are 
c a r r i o n feeders. However, L. s e r i c a t a i s the c h i e f cause of 
myiasis of sheep i n t h i s country (Cragg, 1955). I n areas of 
intense sheep breeding t h i s species can be a great problem. 

Some of the other C a l l i p h o r i n e f l i e s have been found causing 
myiasis i n sheep, but the cases are r a t h e r i n f r e q u e n t (Busvine, 

1951 ) . 

Muscidae 
Dasyphora cya n e l l a Meigen 
P o l i e t e s l a r d a r i u s Fabricius 
Muscina pabulorum Fallen 

Muscina a s s i m i l i s F a l l e n 
The larvae of these species are a l l saprophytic, feeding on 

dung or vegetable matter though the two Muscina species have been 
recorded from the nests, of Vespula v u l g a r i s (R.E.S.L. Vol.X 
Pt. U ( b ) ) . 

The Phaonia genus Desvoidy has t h i r t y - n i n e species, many of 
which have proved d i f f i c u l t t o i d e n t i f y . Of t h i s genus three 
species were i d e n t i f i e d , P. p a l l i d a F a b r i c i u s , P. p o p u l i Meigen 
and P. variegata Meigen. As these formed only a small p a r t of 
the t o t a l number caught,, the remainder of which could not be 
i d e n t i f i e d , the genus is l e f t together. 
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The Mydaea genus Desvoidy has t h i r t e e n species which are also 
very d i f f i c u l t t o d i s t i n g u i s h . Four of these were i d e n t i f i e d : -

Mydaea urbana Meigen 
M. s c u t e l l a r i s Desvoidy 
M. a n c i l l a Meigen 
M. d e t r i t a Z e t t e r s t e d t 

L i k e the Phaonia genus they are grouped i n t o the genus and 
not separated i n t o species. 

The larvae of these two genera are carnivarous, preying 
upon, s o i l fauna and other f l y larvae (Hammer, 19^). 

Also found as occasionals were the f o l l o w i n g Muscid species:-

Mesembrina meridiana Linne 
P o l i e t e s h i r t l c r u s Meade 
Po l i e t e s a l b o l i n e a t u s F a l l e n 
M o r e l l i a simplex Loew 
Gphyr a 1e uc os toma Wiedemann 
Myospila meditabunda Fa b r i c i u s 
Muscina stabulans F a l l e n 
A l l o e o s t y l u s diaphanus Wiedemann 
Hydrotaea spp Desvoidy 
Limnophora spp Desvoidy 
Helina spp Desvoidy 

No other animals caught i n the traps were i d e n t i f i e d , only 
the C a l l i p h o r i d a e and the Muscidae being dealt w i t h i n t h i s work. 

To complete the development of the eggs i n the ovaries the 
females of a l l the f l i e s need a high p r o t e i n feed (Macloed and 
Donnelly, 1957; N o r r i s , 1965). Some take t h i s feed from dung, 
us u a l l y the coprophagous species, and some from carcasses. 
However, none feed e x c l u s i v e l y from one source and sometimes 
they w i l l feed on nectar (Hammer, 19U'l). I t i s f o r t h i s 
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reason t h a t the female f l i e s are a t t r a c t e d t o the "bait. The 
male f l i e s may feed on the meat, hut they may also l i e i n w a i t 
t o mate w i t h any female f l i e s t h a t appear on the "bait. 



I I I . EFFICIENCY OF TRAPPING 
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EFFICIENCY OF TRAPPING 

While t r a p p i n g took place on the f i e l d , d i r e c t observations 
of the traps were made. 

I t was q u i c k l y n o t i c e d t h a t some species were more cautious 
i n t h e i r approach than were others. The Safrcophaga species 
seemed to be very t i m i d , o f t e n being f r i g h t e n e d away by the 
approach of other f l i e s . 

The C a l l i p h o r a species immediately s t a r t e d t o search f o r 
the b a i t . Cynomyia and the L u c i l i a species o f t e n sat on the 
t r a p or a convenient p l a n t f o r a minute before s t a r t i n g t o look 
f o r the b a i t . Acrophaga and the Muscidae were not observed at 
the traps and so t h e i r t r a p behaviour i s unknown. 

When searching,, the f l y f e l t around w i t h i t s proboscis and 
few gave up the hunt before they found t h e i r way under the s k i r t . 
Once under t r a p , they walked s t r a i g h t t o the meat and s t a r t e d t o 
feed. Only a few of bhe f l i e s l a i d eggs on the meat and 
u n f o r t u n a t e l y no record was kept of the batches found. On the 
days w i t h the highest catches only about ten batches were l a i d 
per b a i t even when 200-300 f l i e s had entered the t r a p . 

The behaviour of the f l i e s when they had f i n i s h e d feeding 
the 

depended a l o t on the species and onetime of day. Almost 
i n v a r i a b l y they cleaned themselves thoroughly before moving 
from the b a i t . The L u c i l i a species normally took o f f and very 
r a p i d l y found t h e i r way i n t o the c y l i n d e r of the t r a p . Quite 
o f t e n the C a l l i p h o r a species walked away from the meat before 
f l y i n g . I n t h i s way a small number escaped from the t r a p before 
f l y i n g o f f . I f the trap had been badly set so t h a t the s k i r t 
was lodged on an obstacle, f a r more f l i e s escaped. 
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This was t r u e e s p e c i a l l y i n the evenings when the temperature 

dropped and the f l i e s s t a r t e d t o get sluggish., They fl e w less 
i n these conditions tending t o walk away from the l i v e r . 
Sometimes they clim"bed grass stems, or the t r a p , and t r i e d t o 
f l y , hut normally they disappeared i n t o the grass or l i t t e r . 
I t i s q u i t e probable t h a t they spent the night among the grass 
stems where they disappeared. 

At the periods of maximum a c t i v i t y q u i t e l a r g e numbers of 
f l i e s were a t t r a c t e d t o the b a i t . I t was n o t i c e d t h a t these 
o c c a s i o n a l l y 'took f r i g h t ' i n much the same way as do f l o c k s 
of b i r d s . No stimulus t h a t could be seen caused t h i s a c t i o n . 
I n normal circumstances the f l i e s took o f f almost v e r t i c a l l y 
and were l i k e l y t o enter the t r a p , but i n these f r i g h t f l i g h t s , 
they took o f f much f a s t e r and at a lower angle. This meant t h a t 
a l a r g e p r o p o r t i o n of the f l i e s escaped before they could enter 
the t r a p . 

Some of the f l i e s escaped from the t r a p through the e n t r y 
hole and so i t was decided to t r y t o f i n d out the escape r a t e of 
the f l i e s from the t r a p . I n t h i s experiment, l a b o r a t o r y bred 
C a l l i p h o r a v i c i n a were marked w i t h a spot of white p a i n t on the 
dorsal surface of the thorax. 

T h i r t y of the marked f l i e s were released i n t o each of four 
traps (Nos. 7, 8, 18, 19) on the 15th June and t w e n t y - f i v e f l i e s 
i n t o each of four traps (Nos. k, 5, 14, 15) on the 19th June. 
They were put i n e a r l y i n the morning and then the traps were 
c o l l e c t e d i n the evening. The r e s u l t s can be seen i n Table t . 
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TABLE T 

Escape r a t e of marked f l i e s from traps 

Date Trap No. No. 
introduced 

No. remaining 
at end of day 

% 
Escape 

Average 
escape 
r a t e (%) 

15th June 7 30 23 23.3 
8 30 27 1 0.0 10.8 

18 30 13 56.7 
19 30 20 33% 0 

19th June k 
5 

15 

25 
25 
25 
25 

22 
17 
11 
11 

12.0 
32.0 
56.0 
56.0 

39.0' 

Discussion 
A f t e r the t r a p p i n g on the 15th June i t was thought t h a t the 

f l i e s might have "been a t t r a c t e d to the b a i t from i n s i d e the t r a p . 
This would have caused them to do a more systematic search t o 
f i n d a way out. One f l y was seen t o escape through the hole , 
have a feed on the b a i t and then f l y back i n t o the t r a p . This 
suggests t h a t some escapes may have occurred i n t h i s manner. 

On the 18th of June and u n t i l the morning of the 19th the 
second group o f f l i o s had l i v e r a v a i l a b l e f o r them t o feed on. 
However, the higher escape r a t e on the second day suggests t h a t 
i f there was any such e f f e c t i t was masked by some other f a c t o r . 

When the f l i e s were introduced i n t o the tra p s , they were i n 
an apparently s t u p i f i e d s t a t e a f t e r being c a r r i e d i n a small 
container f o r h a l f an hour. I n t h i s c o n d i t i o n they tended t o 
crawl about r a t h e r than t o f l y . No d i r e c t observations were 
made on the f l i e s immediately a f t e r t h e i r release i n t o the traps 
but there i s a strong p o s s i b i l i t y t h a t some of the f l i e s escaped 
by f a l l i n g through the e n t r y hole before they had recovered 
s u f f i c i e n t l y t o f l y . 

I n the evening from 6 p.m. onwards, when the temperature 
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s t a r t e d t o drop, mont o f the f l i e s flew t o the top of the t r a p . 
There, they c o l l e c t e d i n hunches, l i k e swarms of "bees, around 
the t i g h t e n e r s t r i n g . Some of these hunches f e l l o f f i n t o the 
hot torn of the t r a p . The f a l l of one such hunch through the 
e n t r y hole could cause the loss of several f l i e s and might 
account f o r the escape r a t e . 

The f i n a l p o s s i b i l i t y i s t h a t during the f l i g h t i n the t r a p 
some of the f l i e s were c e r t a i n t o f i n d the e n t r y hole and then 
escape under the s k i r t . 
Conclusions 

I n s u f f i c i e n t observations were made t o ascertain which of 
these was the major cause of the escapes. I t i s po s t u l a t e d 
t h a t the poor c o n d i t i o n of the f l i e s put i n t o the t r a p i s the 
major cause. Of the three possible reasons, t h i s i s the one 
which i s not found on the normal t r a p p i n g day. Therefore i t 
i s suggested t h a t t h i s high escape r a t e does not gi v e a t r u e 
p i c t u r e of the r a t e i n normal circumstances. Some f l i e s w i l l 
escape, but the percentage w i l l probably be lower than obtained 
i n t h i s experiment. 



IV. ATTRACTION EFFECTS 
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ATTRACTION EFFECTS 

Cragg and Ramage (19^-5) discovered t h a t f l i e s i n a t r a p 
could act as a t t r a c t a n t s t o other f l i e s . They set up a t r a p 
c o n t a i n i n g 150 l i v e female L u c i l i a caesaraggr. and caught 3k 
more female L. caesar duri n g the day wi t h o u t using any food 
"bait and w i t h only the female f l i e s as a t t r a c t a n t s . 

I t was decided t o t e s t i f the f l i e s i n t h i s area reacted 
i n the same way. L u c i l i a were not numerous enough t o work w i t h 
so C a l l i p h o r a v o m i t o r i a and C. v i c i n a were used. F l i e s were not 
released i n t o the traps+ as done by Cragg and Ramage, as escapes -

"by l a b o r a t o r y bred f l i e s from the traps could have ruined Miss 
Lev/in's r e s u l t s i f they had been recaptured. 

Four b a i t e d traps were emptied every two hours (a t o t a l of 
f i v e 2 hour p e r i o d s ) w h i l e four other traps were l e f t out the 
whole day as controls,, The premise was t h a t i f there was an 
a t t r a c t i o n e f f e c t the traps l e f t out the whole day should have 
a s i g n i f i c a n t l y higher catch at the end than those emptied every 
2 hours. Each t r a p t h a t was emptied two ho u r l y had a pa i r e d 
t r a p as a c o n t r o l which was i n a s i m i l a r h a b i t a t . Thus on 
1st June when t r a p 7 was emptied every 2 hours t r a p k acted as 
i t s c o n t r o l and on 3rd June t r a p 7 acted as the c o n t r o l and 
t r a p k was emptied. 

The p a i r e d traps were as f o l l o w s : -
Set A. Set B. 

Low wood by stre:am Traps k 7 
High wood on bank Traps 5 8 

Low meadow by stream Traps 15 19 
High meadow on bank Traps. 1U 18 



The experiment was performed on f o u r days (1st, 3rd and 
26th June and 4th J u l y ) "but, due t o the very poor catches on 
:the l a s t two days, only the r e s u l t s from the f i r s t two could 
"be used. The r e s u l t s f o r these two days can he seen i n the 
tables i n the Appendix. They are compared i n Table 2. 

TABLE 2 

Comparison of catches i n traps emptied at 
2 h o u r l y i n t e r v a l s (E) with, those emptied 

a t the end of the day (W7 

E E % of t o t a l 
Date Traps or Catc] l Traps or Catch catch i n E 

W W traps 
(a) C a l l i p h o r a v o m i t o r i a 

1st June Set B E 157 Set A W 236 39 .9 
3rd June Set A E 836 Set B w 1 ,028 44.8 

T o t a l 993 1,264 

1 s t June 7 only E 126 4 only w 234 35.0 
3rd June 4 only E 721 7 only w 876 45.1 

T o t a l 847 1,110 

0 0 C a l l iphors i v i c i n a 
1 s t June Set B E 78 Set A w 46 62 .9 
3rd June Set A E 103 Set B 149 40.9 

T o t a l 1 81- 195 

1st June 7 only E 34 4 only w 29 54.0 
3rd June 4 o n l j E 46 7 only w 78 37.1 

T o t a l 80 107 
I 

1 

Discussion 
For C. v o m i t o r i a the combined t o t a l s f o r the E t.raps on 

both days are lower than the t o t a l s f o r the W t r a p s . These 
r e s u l t s are s i g n i f i c a n t l y d i f f e r e n t at the 0.001 l e v e l (Chi 
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square = 33). Traps; k and 7 alone f o l l o w t h i s trend almost 
e x a c t l y w i t h a c h i njquare of 35.5 which i s also s i g n i f i c a n t 
at the 0.001 l e v e l . 

For G. v i c i n a the r e s u l t s are not so cl e a r c u t . Neither 
the combined t o t a l s f o r the E and W traps nor the s i n g l e t r a p 
numbers k and 7 are s i g n i f i c a n t l y d i f f e r e n t from a r a t i o of 
1 : 1 . 

The r e s u l t s f o r C. v o m i t o r i a seem t o support those obtained 
"by Cragg and Ramage.. There i s a d e f i n i t e a t t r a c t i o n of f l i e s t o 
an aggregation i n a c e r t a i n spot. Cragg and Ramage do not say 
i f f l i e s of d i f f e r e n t species t o L u c i l i a caesar were a t t r a c t e d 
i n t o t h e i r t r a p s , so i t i s not known i f an aggregation of one 
species w i l l only a t t r a c t t h a t species or i f i t w i l l a t t r a c t 
others as w e l l . No work seems t o have been done on the a c t u a l 
stim u l u s , whether s i g h t , sound or smell, which a t t r a c t s the 
f l i e s t o each other,. Judging by the way t h a t f l i e s f i n d the 
b a i t , smell i s a very important sense and i t i s probably t h i s 
t h a t b r i n g s the f l i e s near each other, a f t e r which s i g h t would 
be used. 

I t i s poss i b l e t h a t the a t t r a c t i o n e f f e c t s are higher than 
are shown by the r e s u l t s because some f l i e s may have escaped 
from the traps (see Section I V ) . The traps w i t h more animals 
i n them, i . e . those out a l l day, w i l l lose a high percentage 
than those taken i n every two hours. This would counteract 
the a t t r a c t i o n e f f e c t s t o some degree. 

The l a c k of a t t r a c t i o n shown by C. v i c i n a may be due t o a 
l a c k of r e a c t i o n t o s t i m u l i . On the other hand the l a r g e 
numbers of C. vo m i t o r i a t h a t were caught may have o b l i t e r a t e d 
the smell of the fewC. v i c i n a present. I f i t i s the smell of 
C. v i c i n a which would a t t r a c t others of the same species, t h i s 



could account f o r the l a c k of a t t r a c t i o n . 
The co n c e n t r a t i o n of f l i e s at one spot i s of use i n 

b r i n g i n g the f l i e s together t o feed, mate and l a y eggs. The 
combined a t t r a c t i o n of the smell of a carcass and an aggrega­
t i o n of f l i e s must be very appealing t o a f l y . 



THE DISTRIBUTION OF PLIES IN DIFFERENT 
HABITATS3. 
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THE DISTRIBUTION OF FLIES IN DIFFERENT 
HABITATS 

The only r e s u l t s r e l e v a n t t o t h i s subject are by Macloed 
and Donnelly,(1957: 1958) and a s l i g h t reference to i t by 
Nuorteva (1963). No work at a l l could be found t h a t r e f e r r e d 
t o the d i s t r i b u t i o n of the Muscidae. 

The data f o r t h i s work were obtained from the general 
tr a p p i n g r e s u l t s . Only those species or genera of which at 
l e a s t ten specimens were caught are d e a l t w i t h . Table I I I 
shows the t o t a l number of each species caught i n each of the 
twenty t r a p s . Each number i s the combined t o t a l of f i f t e e n 
t r a p p i n g sessions. The separate t r a p p i n g sessions from which 
these numbers were compounded can be seen i n Tables 1 i n 
the Appendix. 

These numbers have been transposed onto the maps Figs.U-22. 
Where the s p e c i f i c or generic name at the top of the f i g u r e i s 
f o l l o w e d by a date, then number at each t r a p p o s i t i o n i s the 
catch on t h a t date alone. I n other cases the numbers r e f e r t o 
the t o t a l catches i n the e i g h t s p e c i a l traps used i n the s i x 
s u b s i d i a r y t r a p p i n g p e r i o d s . These are shown by an 'S' f o l l o w ­
i n g the heading name. 

Where i t seems meaningful, l i n e s have been drawn enclosing 
traps whose catches a l l l i e w i t h i n c e r t a i n ranges. I t i s 
r e a l i s e d t h a t such 'contour 1 l i n e s can be drawn i n several 
d i f f e r e n t ways. The route taken f o r each l i n e i s the one t h a t 
looks the most l i k e l y when a l l the traps i n s i m i l a r v e g e t a t i o n 
type have been taken i n t o c o n s i d e r a t i o n . 

I n each map the red l i n e shows the lower number contour 

and the purple l i n e the higher one. The limit-.- of the wooded 



area i s shown i n green. 
For ease of d e s c r i p t i o n of the h a b i t a t s i t was decided t o 

d i v i d e the traps up i n t o four classes according to t h e i r 
p o s i t i o n s : -

Low wood Trap numbers 1, k, 1, 11 
High wood Trap numbers 2, 3, 5, 6, 8 
Low meadow ^rap numbers 15, 19 
High meadow Trap numbers 9, 10, 12, 13, 1Z;, 16, 17, 

18, 20 
I t w i l l be noted t h a t the study area (see Section 1 1 ( c ) ) 

formed a v a l l e y about 15 metres deep. The traps have been 
classes above i n t o the 'high' and 'low' groups according t o 
whether they were d i s t r i b u t e d a t the bottom of th£ v a l l e y or 
at or near the top of the slo p i n g sides. 

I t i s not suggested t h a t these classes are r e s t r i c t e d t o 
p l a n t associations as i n the p h y t o s o c i o l o g i c a l sense, but they 
i n d i c a t e what may be d i f f e r e n t h a b i t a t s as f a r as the f l i e s are 
concerned. 
C a l l i p h o r a v i c i n a 

This f l y has a f a i r l y even d i s t r i b u t i o n throughout the area. 
The contour l i n e s show t h a t the higher catches were obtained 
i n the wood, but traps near t o shade e.g. Traps 9, 10 and 19 
also had reasonable catches. I t appears t o be t o l e r a n t of a 
wide range of co n d i t i o n s but p r e f e r s the more shaded p a r t s . The 
occurrence a l l over the study area suggests t h a t i t i s l i t t l e 
a f f e c t e d by exposure t o the wind. 

This i s the same conclusion as t h a t of Macloed and Donnelly 
(1958). Their catches of C. v i c i n a were higher i n t a l l e r 
v e g e t a t i o n , but good catches were obtained i n exposed p o s i t i o n s 
w i t h l i t t l e v e g e t a t i o n cover. 



Table 3 

Distribution of Calliphoridae and Muscidae i n 20 traps i n the study area 

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

Cailiphora v i c i n a 90 25 51 54 58 68 97 60 42 36 78 8 15 21 24 13 24 27 44 28 
Calliphora vomitoria 461 13 10 448 28 34 741 9 18 100 259 10 127 1 14 0 17 4 13 5 
L u c i l i a spp. 133 17 37 19 68 45 390 42 124 206 68 58 76 47 22 98 104 116 228 162 
Sarcophaga spp. 4 16 3 2 4 5 7 4 28 13 14 11 6 11 11 4 3 9 21 5 
Cynornyia mortuorum 1 2 0 0 3 3 1 2 0 l 0 4 0 10 o n c 

•>-J 
A 

H 13 5 9 
Acrophaga subalpina 15 15 7 18 16 6 17 8 12 12 23 12 5 1 9 7 11 4 13 8 
Dasyphora cyanella 1 0 0 3 1 0 7 1 3 16 4 1 0 1 5 2 2 2 7 0 
Polietes lardarius 83 1 20 2 0 0 17 0 2 1 7 0 1 0 5 0 3 1 1 0 
Phaonia spp. 25 3 14 34 21 11 49 14 7 3 30 1 8 2 8 0 5 6 9 7 
Muscina a s s i m i l i s 1 1 0 0 0 0 0 0 0 1 1 0 0 0 4 0 0 0 4 0 
Muscina pab.ulorum 2 0 o o 4 1 5 0 4 9 I 0 1 0 0 0 0 0 0 1 
Mydaea spp. 64 8 37 56 17 0 115 30 5 23 35 3 12 5 7 13 21 7 17 6 
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39. 

C a l l i p h o r a v o m i t o r i a 
As w e l l as the map (Pig.5) f o r the combined t r a p p i n g 

p e r i o d s , there i s a map f o r each of the t r a p p i n g days 2nd June 
(Pig.6 ) and 5th June ( P i g . 7 ) . 

Pig.5 shows t h a t C. v o m i t o r i a has a considerable preference 
f o r the shaded and s h e l t e r e d area of the low wood. According t o 
Macloed and Donnelly (1958) they are not deterred by a slope of 
k5° and so i t cannot be the slope i n the wood t h a t causes t h i s 
preference. This small area i s more shaded than the woody slopes 
and also i s more pro t e c t e d "from the wind. The more d i s t a n t a 
t r a p i s from these c o n d i t i o n s , then the fewer f l i e s does i t 
catch e.g. traps 1^, 16, 18, 20. Trap 10 i s a t r a p t h a t 
r e g u l a r l y had a high catch and yet i t was i n the open, never 
shaded and exposed t o the winds. Such 'trap i d i o s y n c r a s y 1 was 
mentioned by Macloed and Donnelly (1956) and w i l l be discussed 
i n Section IX. 

The t r a p p i n g on 2nd June shows a d i s t r i b u t i o n almost 
i d e n t i c a l w i t h t h a t ::'or the compounded t r a p p i n g . Only Trapl 3 

shows a d i s t i n c t d e v i a t i o n from the normal. On t h i s one day 
i t caught n e a r l y s i x times as many f l i e s as on the other 
f o u r t e e n days together. Such an odd catch i s d i f f i c u l t t o 
e x p l a i n and w i l l be discussed i n Section IX. 

The r e s u l t s f o r 5th June show a r a t h e r s i m i l a r p a t t e r n t o 
the normal. A l l the traps i n the low wood, except t r a p 7, have 
lower catches than might have been expected. This was a day 
w i t h r a t h e r l i t t l e wind ( o n l y 2 knots) and might have increased 
the a c c e p t a b i l i t y of the other t r a p s . However, these do not 
show a s i g n i f i c a n t l y higher catch and so t h i s may be a temporary 
t r a p idiosyncrasy.".. 



ko. 

Macloed and Donnelly (1957) had very anomalous r e s u l t s 

w ith t h i s s p e c i e s , but concluded that i t needed dense cover 

such as woods or deep f i e l d l a y e r . 
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44. 

Sarcophaga spp. 
As f a r as could be seen from general looks, only two 

species of Sarcophaga were discovered though t h i s may be 
e n t i r e l y i n c o r r e c t . Of one species only three specimens were 
obtained and so i t i s suggested th a t the d i s t r i b u t i o n shown 
may be of only one species. 

I n Fig.8 i t i s d i f f i c u l t t o see ̂ ny d e f i n i t e trends though 
there may be a tendency to gre a t e r numbers i n the open. Table 4 

shows the t o t a l s caught i n each of eight traps used f o r s u b s i ­
d i a r y t r a p p i n g . ! 

TABLE 4 

T o t a l numbers of Sarcophaga spp. 
caught i n the e i g h t traps shown during the s i x 

su b s i d i a r y t r a p p i n g periods 

H a b i t a t Trap No. 
T o t a l of 6 
tra p p i n g 
periods 

T o t a l of 21 
tr a p p i n g 
periods 

Low wood 4 9 11 
it it 7 13 20 

Low meadow 15 , 36 47 
it it 19 17 38 

High wood 5 > 10 14 
it it 8 8 12 

High meadow 14 i 14 25 
ii it 18 19 28 

The combined t o t a l s of the 21 periods f o r these traps are 
shown i n Fig.9. This c l e a r l y shows a preference f o r the open 
h a b i t a t s , more i n t'he lower sheltered meadow regions than i n 
the higher meadow. 

i 
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hi. 

L u c i l i a s p e c i e s 

From Fi g . 1 0 r.o p a r t i c u l a r h a b i t a t can be seen w h i c h i s 

f a v o u r e d by t h i s genus. A wedge o f h i g h numbers i s p r e s e n t 

i n t o t h e t r a p p i n g area f r o m t he f i e l d s t o t h e west o f t h e f i e l d 

s t a t i o n . T h i s may suggest t h a t i t i s the edge o f a l a r g e r area 

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

TABLE 5 

TOTAL NUMBERS OF LUCILIA 5PP. CAUGHT I N THE EIGHT 
TRAPS SHOWN DURING THE SIX SUBSIDIARY TRAPPING PERIODS 

H a b i t a t Trap No, T o t a l o f 6 
t r a p p i n g p e r i o d s 

T o t a l o f 21 
t r a p p i n g p e r i o d s 

Low wood h 203 
it ti 7 308 698 

Low meadow 15 213 • 235 
ii ii 19 hl& 706 

H i g h wood 5 
5 1 , 

119 
ii ti 8 87 ' 129 

High meadow 1h 76 123 
ii ii 18 103 219 

The i n t r o d i . i c t j . o n o f t h e s i x s u b s i d i a r y t r a p p i n g days ( T a b l e 

5 and F i g . 1 1 ) shows a s l i g h t p r e f e r e n c e f o r t he v a l l e y f l o o r . 

For some reason d i f f i c u l t t o und e r s t a n d t r a p s 7 and 19 have v e r y 

h i g h c a t c h e s , much h i g h e r t h a n t h e o t h e r s i x t r a p s . T h i s seems 

t o be an o t h e r case o f t r a p i d i o s y n c r a s y f o r the c o n d i t i o n s a t 

these two t r a p s are l i t t l e d i f f e r e n t f r o m those a t t r a p s h and 

1 5 . 
i 

Macloed and D o n n e l l y ( 1 9 5 7 ) thought t h a t the L u c i l i a caesar 

aggr. p r e f e r r e d s k a l e d h a u n t s , b u t c o u l d occur out i n t h e open 

where a h i g h f i e l d l a y e r was p r e s e n t . But i n 1958 t h e y changed 

t h e i r minds and s a i d t h a t t h i s group p r e f e r r e d areas t h a t were 

s h e l t e r e d f r o m t h e win d , b u t not shaded f r o m t he sun. These two 

opposing views suggest a wide t o l e r a n c e o f c o n d i t i o n s , a s t a t e 
i 

t h a t would seem t o be su p p o r t e d by these r e s u l t s . 

http://introdi.ictj.on
http://Fig.11
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50. 

As t h e p o p u l a t i o n o f L u c i l i a was almost e n t i r e l y composed 
o f t h e L. caesar aggr., i t might be rea s o n a b l e t o assume t h a t i f 
t h i s group c o u l d have been b r o k e n up i n t o i t s component s p e c i e s , 
more d e f i n i t e d i s o r i b u t i o n s might have been o b t a i n e d . 
Gynomyia mortuorum 

Prom these r e s u l t s i t can be seen t h a t Cyhomyia p r e f e r s 
i 

t h e more open areas. These are more exposed t o the winds t h a n 

t h e t r a p s i n t h e low wood which have b o t h t o p o g r a p h i c and 

v e g e t a t i o n a l s h e l t e r . The exposed t r a p s w i t h r a t h e r low 

v e g e t a t i o n , e.g. t r a p s 9, 13, 15 and 17, have fewer animals i n 
i 

them t h a n those w i t h l u s h p l a n t g rowth around them. Thus i t 

may be assumed t h a t Gynomyia p r e f e r s .exposed areas w i t h a h i g h 

f i e l d l a y e r . 

Macloed and D o n n e l l y (1958) camei t o e x a c t l y t h e same 
i 

c o n c l u s i o n s t h a t t h i s s pecies k e p t t o exposed areas and avoided 

t o p o g r a p h i c s h e l t e r because t h i s o f t e n c o n t a i n e d v e g e t a t i o n 

w h i c h caused s h a d i n g . T h i s r e s u l t agrees w i t h the f a c t t h a t 

Gynomyia occurs conimonly on mountain slopes and moorland and i s 

more abundant i n n o r t h e r n and w e s t e r n B r i t a i n i n c l u d i n g t h e 

H e b r i d e s . I t i s t h e most common b l o w f l y on t h e n o t o r i o u s l y 

exposed i s l a n d o f S t . K i l d a (Davies, p e r s o n a l c o m m u n i c a t i o n ) . 

I 
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5 2 . 

Acrophaga s u b a l p i n a 
i 

Prom Pig.13, i t can be seen t h a t t h i s f l y i s f a i r l y w e l l 
d i s t r i b u t e d t h r o u g h o u t the t r a p p i n g 'area. There may he a p r e ­
f e r e n c e f o r the wooded areas, p a r t i c u l a r l y t h e low wood, "but 
t h i s i s n ot t o o o b v i o u s . P i g . l U shows the t o t a l c a t c h i n o n l y 
t h e e i g h t s p e c i a l t r a p s f r o m 21 t r a p p i n g p e r i o d s . I t i s the 
whole v a l l e y f l o o r r a t h e r t h a n t h e low wood al o n e t h a t i s 
a t t r a c t i v e . The h i g h e r numbers i n t h e h i g h wood t h a n i n the 
h i g h meadow suggesit t h a t shading i s o f importance b u t l e s s 

i 

than, t he s h e l t e r i n g e f f e c t . 

The o n l y r e f e r e n c e t h a t can be found t o t h i s s p e c i e s i s 

by Nuorteva (1963) where he deals w i t h t h e sy n a n t h r o p y o f the 

b l o w f l i e s . He says t h a t the more s y n a n t h r o p i c species are 
i 

more l i k e l y t o be caught i n the open and t h e n goes on t o g i v e 

Acrophaga a s t r o n g l y n e g a t i v e synanth'ropic i n d e x . T h i s i m p l i e s 

t h a t Acrophaga i s more l i k e l y t o be found i n wooded areas. T h i s 

seems t o endorse t h e r e s u l t s shown alithough i t i s dangerous t o 

read t o o much i n t o such s c a n t y evidence. 

i 
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55. 

Dasyphora c y a n e l l a 

A c o n t o u r l i n s has heen drawn around, s e v e r a l t r a p s i n the 

c e n t r e o f the f i e l d s t a t i o n . These t r a p s are i n t h e lower more 

s h e l t e r e d r e g i o n s o f t h e t r a p p i n g area. The h i g h number i n 

t r a p 10 i s almost e n t i r e l y due t o a l a r g e c a t c h on 5 t h June 

(see Appendix Table 2 ^ ) , a l r e a d y d e s c r i b e d as a r a t h e r odd 

t r a p p i n g day. 

TABLE 6 

TOTAL NUMBER OP DASYPHORA CYANELLA CAUGHT I N THE EIGHT 
TRAPS SHOWN DURING THE SIX SUBSIDIARY TRAPPING PERIODS 

H a b i t a t Trap No. T o t a l o f 6 
t r a p p i n g p e r i o d s 

T o t a l o f 21 
t r a p p i n g p e r i o d s 

Low wood k 5 8 
it it 7 22 29 

Low meadow 15 i 5 
it it 19 2 9 

H i g h wood 5 — 1 
tr it 8 1 2 

High meadow m 1 2 
it n 18 — 2 

V 

These r e s u l t s i n Tab l e 6 show t h a t i t p r e f e r s t h e lowe r p a r t s 

o f t h e r e s e r v e where i t i s more s h e l t e r e d . 

I 

i 
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57. 

P o l i e t e s l a r d a r i u s 

Fig. 1 6 shows t h a t t h i s s pecies appears t o he c o n f i n e d 

more t o t h e lo w e r r e g i o n s o f the v a l l e y , e s p e c i a l l y t h e wood, 
I 

where t h e t r a p s are more shaded and s h e l t e r e d . 

The e x t r e m e l y h i g h c a t c h i n t r a p 1 i s due l a r g e l y t o two 

heavy t r a p p i n g s , one on 1 0 t h June (see F i g . 1 7 ) and t h e o t h e r 

on 23rd June. T h i s s p e c i e s i s a dung f l y , t h e a d u l t s "being 

seen i n l a r g e numbors on f r e s h cow p a t s . 1 0 t h June was t h e 

h o t t e s t day on w h i c h t r a p p i n g o c c u r r e d and i t i s v e r y l i k e l y 

t h a t t h e c a t t l e w h i c h grazed t h e f i e l d s across t h e stream f r o m 

t r a p 1 s h e l t e r e d under some bushes j u s t upstream f r o m t h e 

f i e l d s t a t i o n . The dung t h e y dropped t h e r e c o u l d have a t t r a c t e d 

t he P o l i e t e s . some o f w h i c h may have been d i v e r t e d t o t r a p 1 . 
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60 

Muscina a s s i m i l i s 

Too few f l i e : 3 were caught to p u t g r e a t w e i g h t on any 
i 

c o n c l u s i o n s drawn f r o m t h e r e s u l t s shown i n F i g . 1 8 . 

TABLE 7 

TOTAL NUMBER OF MUSCINA ASSIMILIS CAUGHT I N THE 
EIGHT TRAPS SHOWN DURING THE SIX SUBSIDIARY TRAPPING PERIODS 

H a b i t a t Trap No. Tattle o f 6 
t r a p p i n g p e r i o d s 

Table o f 21 
t r a p p i n g p e r i o d s 

Low wood k k k 
u t» 7 7 7 

Low meadow 15 5 9 
it it 19 7 11 

High wood 5 
i 

— 

it it 8 — — 

H i g h meadow 14 
ii ti 18 — — 

T h i s e x t r a evidence shows t h a t M. a s s i m i l i s can "be found i n 

th e low wood and t h e low meadow t r a p s (see P i g . 1 9 ) . T h i s 

suggests t h a t i t i s t h e s h e l t e r f r o m t he wind t h a t t h e y d e s i r e 

and p o s s i b l y t h e a t t r a c t i o n t o an 'edge t y p e 1 of environment. 
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63. 

Muscina pabulorum 
There seems t o "be l i t t l e consistancy i n the d i s t r i b u t i o n 

of t h i s f l y . The traps on the eastern side of the f i e l d s t a t i o n 
are more popular "but the presence or absence of shade or s h e l t e r 
makes l i t t l e d i f f e r e n c e . 

TABLE 8 
TOTAL NUMBERS OF MUSCINA PABULORUM CAUGHT IN THE 

EIGHT TRAPS SHOWN DURING THE SIX SUBSIDIARY TRAPPING PERIODS 

Habitat Trap No. T o t a l of 6 
t r a p p i n g periods 

T o t a l of 21 
trapp i n g periods 

Low wood k 9 9 
it it 1 7 1 2 

Low meadow 15 2 2 
ii ii 19 h h 

High wood 5 2 6 
ti it 8 — -

High meadow 1i4-
ii ii 18 

The appearance of f l i e s i n traps 15 and 19 and the 
increase i n numbers i n t r a p 7 would suggest some possible 
preference f o r the lower regions, however the la r g e numbers 
i n the higher traps on the eastern side imply a tolerance of 
var i e d c o n d i t i o n s . 
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Phaonia spp. 
This genus has a d i s t i n c t preference f o r the shaded 

wooded p a r t of the study area w i t h an increase i n numbers 
towards the s h e l t e r e d f l o o r of the v a l l e y (see Fig.21). 
Trap 2 at which Phaonia was r a t h e r r a r e i s classed as high 
wood h a b i t a t , i t s catch c h a r a c t e r i s t i c s are sometimes more 
reminiscent of a high open t r a p than of the high wood type, 
(see C a l l i p h o r a v i c i n a as w e l l as Phaonia). This i s 
probably not a t r a p idiosyncrasy, but a case of a tr u e 
border l i n e p o s i t i o n between the two h a b i t a t s . 

i 
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Mydaea spp. 
Like the other Muscidae t h i s genus has a preference f o r 

the s h e l t e r e d p a r t s of the reserve (see Fig.22). The higher 
numbers are nearer the f l o o r of the v a l l e y , e s p e c i a l l y i n the 
shaded t r a p s . 

The numbers of three of the species i n t h i s genus 
(M. urbana. M. and11a and M. s c u t e l l a r i s ) appeared t o be 

i 

approximately equal, only M. d e t r i t a seemed t o be r a r e . These 
three species mighli have had very d i f f e r e n t d i s t r i b u t i o n s and 
f u r t h e r work on t h i s genus could improve the r e s u l t s . Time, 
however, d i d not permit separation of a l l the Mydaea catches 
i n t o the component species. 
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V I . SEASONAL CHANGES IN SPECIES COMPOSITION 
OF THE FLY POPULATIONS 



70. 

SEASONAL GHAM jES IN SPECIES COMPOSITION OF 
THE FLY POPULATIONS 

For two reasons, i t was decided to s p l i t t h i s s e c t i o n i n t o 

two p a r t s , the f i r s t to d e a l with the C a l l i p h o r i d a e and the 

second with the Muscidae. F i r s t l y the f l i e s are of two 

separate f a m i l i e s and have very d i f f e r e n t h a b i t s so to t r y to 

t r e a t them as a s i n g l e population might l e a d to e r r o r s . Secondly, 

some work has "been done on the C a l l i p h o r i d a e (Macloed and 

Donnelly, 1957; 1958) and i t i s u s e f u l to compare the two s e t s 

of r e s u l t s , a s i t u a t i o n impossible i f the Muscidae and 

C a l l i p h o r i d a e are combined. 

A. C a l l i p h o r i d a e 

The period of trapping, 1st May-15th J u l y comes i n the 

e a r l y p a r t of the normal y e a r l y a c t i v i t y of the f l i e s . Macloed 

and Donnelly (1957), trapping i n 1953, caught t h e i r f i r s t 

C a l l i p h o r i d , a C a l l i p h o r a v i c i n a . i n mid March and they were 

s t i l l c a t c h i n g l a r g e numbers of the same s p e c i e s when they 

f i n i s h e d trapping :'.n mid November. Thus to suggest that these 

r e s u l t s cover more than a s m a l l p a r t of the season would be 

very presumptuous. The period they cover i s when some f l i e s 

had s t i l l not emerged and the population of others was develop­

ing. 

The r e s u l t s were taken from the g e n e r a l trapping data on 

Tables 15-31+ i n the Appendix. 

To show the population changes f u l l y i t was necessary to 

e x t r a c t the r e s u l t s from as many days as p o s s i b l e . So as to 

include the s u b s i d i a r y trapping days i n the r e s u l t s , the data 

are taken from only the eight traps used on those days. Each 

f i g u r e i n Table 10 represents the t o t a l of the eight traps on 
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the day shown. 

These f i g u r e s from p a r t A of Table 10 have "been drawn out 
as graphs i n Fig.23. 

C a l l i p h o r a v i c i n a , C. v o m i t o r i a and Cynomyia appeared i n 
the traps on 5th May. A p r a c t i c e t r a p p i n g i n l a t e A p r i l caught . 
no specimens of any species, so i t i s probable t h a t the b u l k 
of these three species emerged f i r s t at about t h i s date. 
Macloed and Donnelly (1957) found the f i r s t mass emergence of 
C. v i c i n a occurred i n the l a s t 10 days of A p r i l and i n the f i r s t 
week of May G. v o m i t o r i a and Cynomyia appeared. C a l l i p h o r a 
v i c i n a and Cynomyia both maintained f a i r l y s t a b l e populations 
a f t e r an i n i t i a l h i g h peak. 

C. v o m i t o r i a had a r a p i d r i s e t o a peak i n e a r l y June but 
t h i s t a i l e d o f f r a p i d l y towards the end of June and s t a r t of 
J u l y . C. vo m i t o r i a has two peaks of high p o p u l a t i o n i n the year, 
the f i r s t i n June and the second i n l a t e September. The peak 
found i n e a r l y June i n t h i s experiment must be the f i r s t one 
mentioned above. 

Thus f o r these: three species the r e s u l t s agree w i t h the 
conclusions drawn by other research workers. 

The L u c i l i a ar,d Sarcophaga species appeared at the same 
time on 21st May. Both rose to a peak on 3rd June, L u c i l i a a t 
a much higher l e v e l than Sarcophaga. The numbers of L u c i l i a 
decreased w i t h e r r a t i c f l u c t u a t i o n s towards the end of the 
t r a p p i n g p e r i o d . Sarcophaga maintained a moderately sta b l e 
p o p u l a t i o n a f t e r the i n i t i a l peak. On 3rd June Acrophaga 
subalpina appeared i n q u i t e l a r g e numbers, though s t i l l one of 
the minor species, and g r a d u a l l y decreased as the end of the 
tr a p p i n g was approached. 

Table 11 shows the percentages of the C a l l i p h o r i d a e caught 
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on each t r a p p i n g day. Before the p o p u l a t i o n s e t t l e d down, 
C. v i c i n a was the major component, hut when larg e numbers of 

f l i e s s t a r t e d t o be caught, C. vom i t o r i a became the predominant 
i 

species. During the l a s t 10 days of May and the f i r s t week of 
June i t maintained t h i s p o s i t i o n , but when i t s numbers declined 
the major r o l e was taken over by both L u c i l i a and G. v i c i n a . 
The numbers of these f l u c t u a t e d , f i r s t one and then the other 
forming the highest percentage. Both Gynomyia and Sarcophaga were 
only minor c o n s t i t u e n t s throughout the season, though Sarcophaga 
reached higher percentages on days w i t h lower temperatures e.g. 
16, 19 and 23rd June, by which i t seemed t o be less a f f e c t e d than 
the other species. 

TABLE 9 
Comparison of t r a p p i n g r e s u l t s from Macloed and 

Donnell,y~( 1957) w i t h the present research 

Date T o t a l 
Percentages 

Date T o t a l 
Luc. C v i c . C.vom. Gyn. Sarc Acr. 

May-mid June 
1 9*4-9-1952 9,804 25.5 74 1 .8 0.5 

r 
-

May-mid June 
1970 6,535 25.8 11 .2 58.5 1 .0 2.0 1 .5 

Mid June-end J u l y 
1949-1952 3,61+1 33.0 63 2.7 0.5 - -

Mid June-mid J u l y 
1970 1,346 56.4 19.8 4.8 2.6 5.1 11.3 

For the meaning of the abbreviations see Table 11. 
A comparison between the r e s u l t s obtained i n t h i s work and 

those t h a t Macloed and Donnelly found (1957) i s shown i n Table 9. 
I n the f i r s t p e r i o d , May-mid June,, the only marked d i f f e r e n c e i s 
between the two Ga l l i p h o r a species. These two species completely 
swapped places. Maoloed and Donnelly found t h a t C. v i c i n a was 
dominant w h i l e i n the present work C. vo m i t o r i a was dominant. 
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Four of the s i t e s used "by Macloed and Donnelly were i n 
r e l a t i v e l y open areas i n which C. v i c i n a occurs more r e g u l a r l y 
than C. v o m i t o r i a (see Section VI and Macloed and Donnelly, 
1957). The f i f t h s i t e was i n a wood, adm i t t e d l y of r a t h e r low 
canopy saplings, t u t even at t h i s s i t e , 0. v i c i n a was dominant. 

I f t h e i r catches had gone the same way as the ones i n t h i s 
wood, Macloed and Donnelly should have found t h a t the woodland 
t r a p r a i s e d the percentage of g. v o m i t o r i a . However, the catches 
of C. v i c i n a were s t i l l very dominant and so i t might be 
assumed t h a t the p o p u l a t i o n of C. v o m i t o r i a was much lower a t 
Crosby, C a r l i s l e , t h e i r experimental area, than at Durham. 
The absolute numbers of C. v i c i n a they caught at Crosby were 
l a r g e r than those i n Durham. Therefore, i t appears t h a t the 
d i f f e r e n c e s i n percentages do show genuine d i f f e r e n c e s i n the 
p o p u l a t i o n l e v e l s of the two species r a t h e r than d i f f e r e n c e s i n 
t r a p p i n g h a b i t a t s . 

I n the second p e r i o d , mid June t o mid J u l y , the dominant 
f l y was L u c i l i a . C. v i c i n a had an increase i n percentage due t o 
a decrease i n numbers of C. v o m i t o r i a r a t h e r than an increase of 
i t s own numbers. The percentages of Cynomyia and Sarcophaga 
also rose due to t h i s phenomenon and Acrophaga s t a r t e d t o form 
a considerable, though s t i l l minor, component of the p o p u l a t i o n . 



TABLE 10 

Total catches of Calliphorid and Muscid species and genera from eight traps 

ifey June •July 

" 1 12 13 20 21 27 1 2 3 5 10 15 16 2 3 26 
i 

l 4 7 
A. Calliphoridae 

Calliphora vomitoria - 10 - 2 - - 40 on 393 443 2">37 37 ? 278 48 7 
I 

21 A 
T 

OK 
^ J - c 

J -
Calliphora v i c i n a - 13 4 7 1 - 6 31 L24 45 285 99 63 55 28 54 15 67 9 32 50 11 
L u c i l i a spp. 1 21 43 71 808 275 386 84 32 404 14 147 4 14 141 1 

Cynomyia mortuorum - 1 - 2 - - - 3 19 3 19 5 10 4 4 12 2 3 l 2 9 2 

Sarcophaga spp. 1 10 32 14 56 7 3 4 11 12 10 18 3 4 9 1 

Acrophaga subalpina 16 31 13 40 15 68 9 33 2 9 15 1 

B. Muscidae 
Mydaea spp. 6 14 45 50 108 34 17 107 19 41 7 10 28 5 
Phaonia spp. - - - - 1 - 10 19 23 16 10 21 26 20 19 28 5 10 4 5 14 8 

Dasyphora cyanella X 3 3 3 - - - - 8 4 - 26 7 1 1 -
Muscina a s s i m i l i s - 3 - - - - - - - - 4 - - - 4 9 - 8 1 1 1 -
Kuscina pabulorum 6 - 1 1 6 2 - 13 1 1 l -
Polietes lardarius 1 3 8 12 5 6 2 3 - 2 5 2 



TABLE 11 
Changes i n species populations of Cal l r p h o r i d a e 

throughout the t r a p p i n g season 

Date 
T o t a l 

Calliphddae 
caught, 

Percentages 
Date 

T o t a l 
Calliphddae 
caught, C.vom. C.vic. Luc.gr, C.ra. S a r c A. s, 

1st May — — — — - — -
5th May 21+ k2 5k - 1+.1 - -
12th May k - 100 - - - -
13th May 11 18 6k - 18 - -
15th May 1 - 100 - - - -
20th May - - - - - - -
21st May 1+8 8k 13 1.9 - 1.9 -
27th May 1 62 60 19 13 1.6 6.2 -
1st June 611 6k 20 7.0 3.1 5.3 -
2nd June 576 77 8 12 0.6 2.6 -
3rd June 3,321 6k 8.6 2k 0.6 1 .7 0.1+ 
5th June 789 kl 13 35 0.6 0.9 3.8 

10th June 753 37 8.^ 51 1 .3 o.k 1+1 .6 
15th June 235 20 23 36 1.7 1 .7 17 
16th June kl 7.2 29' 33 1+.1 11 .k 15 
19th June 571 3.7 k.5 71 2.1 2.1 12 
23rd June 5k l.k 28 26 3.7 19 17 
26th June 293 8.5 23 50 1 .0 6.2 11 
1st J u l y 19 - kl 21 5.3 16 10 
1+th J u l y 6k k.l 50 22 3.1 6.3 11+ 
7th J u l y 229 2.2 22 62 3.9 3.9 6.1+ 

,15th J u l y 16 - 69 6.3 10.5 6.3 6.3 
C.vic. - Ca l l i p h o r a v i c i n a 
C. vom. - C a l l i p h o r a v o m i t o r i a 
Luc. gr. - L u c i l i a group 
Cm. - Cyno.niyia mortuorum 
Sarc. - Sarcophaga spp. 
A. s. - Acro;?haga subalpina 

http://Luc.gr
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B. M&scidae 

Table 10(B) and Fig.22+ show the abundance of the 
Muscid species. 

At the s t a r t Dasyphora cyanella formed the major element 
of the p o p u l a t i o n , though i n r a t h e r small numbers. These 
numbers remained :ceasonably constant,, except f o r a break when 
there was poor weather u n t i l 10th June. There was then a break 
of three weeks before i t reappeared on i+th J u l y . This may 
have been due t o the death of the overwintering f l i e s before 
the appearance of the new generation. This species was said t o 
be r a t h e r uncommon, only being seen occa s i o n a l l y while feeding 
on dung (Muirhead Thomson, 1937). However, i t was seen i n very 
l a r g e numbers on dung i n the f i e l d s surrounding the f i e l d s t a t i o n 
and also w h i l e sunning on trees through t i l l mid June a f t e r 
which the numbers decreased. 

The Mydaea and Phaonia genera formed the major components of 
the p o p u l a t i o n . Piaaonia appeared nearly a f o r t n i g h t e a r l i e r and 
was, at f i r s t , the dominent genus. I t was replaced by Mydaea 
at the s t a r t of J u l y and t h i s s i t u a t i o n was maintained f o r 2 
days (16th June and 15th J u l y ) u n t i l the end of t r a p p i n g . Hammer 
(1941) sai d t h a t M. urbana. one of the main c o n s t i t u e n t species 
of t h i s genus, has i t s highest p o p u l a t i o n i n l a t e August though 
a few had been seer, e a r l i e r . Though the genus i s not s p l i t up, 
i t i s thought t h a t t h i s species was q u i t e common throughout 
the l a t e r p a r t of the t r a p p i n g season. 

Except f o r an occurrence of Muscina a s s i m i l i s i n e a r l y May, 
the Muscina specie's had very s i m i l a r populations throughout the 
t r a p p i n g p e r i o d . Tl.iey were a minor p a r t of the p o p u l a t i o n even 
a f t e r they appeared i n e a r l y June., As the larvae of these 
species are p a r a s i t i c on wasps nests, they could only appear 
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when the wasps nests had been formed f o r a time. The e a r l y 
record may have "been of ad u l t s t h a t had hibernated and then 
died "before the next generation appeared. 

P o l i e t e s l a r d a r i a s appeared at the same time as the two 
Muscina species and maintained a steady, though low, p o p u l a t i o n 
t h e r e a f t e r . Two peaks of maximum abundance have been found f o r 
t h i s species (Hammer, 19^-1), one i n June and the second i n 
September. From the r e s u l t s no such e a r l y peak can be seen. 
However i n the f i e l d s where there were dung pats l e f t by 
c a t t l e up t o 50 P. l a r d a r i u s were seen on each of many pats. 

These f l i e s were not caught i n great numbers and any peak 
t h a t may have been formed d i d not show up i n the t r a p p i n g . 

1 
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TABLE 12 
Changes i n species proportions of Muscidae throughout 

t r a p p i n g season 

Date T o t a l 
M 8 S 8 j t e e 

Myd. Phao. D.c. M.a. M.p. P. l . 

1st May 1 - - 1 00 - - -
5th May k 32 - 50 5 - -

I 2th May 3 - , - 100 - - -
I 3 t h May 3 - - 100 - - -
15 t h May k - 100 - - - -
20th May - - - - - - -
21 s t May 10 - 100 - - - -
27th May 25 32 68 - - - -
1st June 3k 8.8 68 2k - - -
2nd June 3k U1 kl 12 - - -
3rd June 66 68 15 - 6.1 9.1 1 .3 
5th June 100 50 .21 26 - - 3.0 
Oth June 150 72 17 0 .7 5.3 
15th June 67 51 30 - - 1 .5 18 
16th June 51 33 37 - 7.9 12 9.8 
I 9th June 152 70 18 - 5.9 1 .3 3.9 
23rd June 26 73 19 - - - 7.6 
26th June 75 55 13 - 11 17 3.8 
1st J u l y 13 5k 31 - 7.7 7.7 -
kth J u l y 20 50 25 5.0 5.0 5.0 10 
7 t h J u l y 50 56 28 2.0 2.0 2.0 10 

-igth J u l y 
J 

15 33 53 — — - -

Myd. - Mydaea spp. 
Phao. - Phaonia spp. 
D.c. - Dasyphora c y a r e l l a 
M.a. - Musci.na a s s i m i l i s 
M.p. - Muscina pabulorum 
P . l . - P o l i e t e s l a r d a r i u s 
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V I I . THE EFFECTS OF CLIMATIC FACTORS 
UPON THE CATCHES OF FLIES 
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THE EFFECTS OF CLIMATIC FACTORS UPON THE CATCHES 
OF FLIES 

The graphs of the catches of the various species of f l i e s 
(see Section V I I Figs.23 and 2i+) show marked f l u c t u a t i o n s . For 
the d i f f e r e n t species these f l u c t u a t i o n s coincide throughout 
the whole t r a p p i n g season. Changes i n t o t a l numbers w i l l 
occur, hut not witia such r e g u l a r i t y and such agreement between 
species. I t i s u n l i k e l y t h a t the changes could coincide so 
c l o s e l y and so i t was thought t h a t some f a c t o r or group of 
f a c t o r s must govern the catch l e v e l s . This f a c t o r ( s ) would 
c o n t r o l the a c t i v i t y of the f l i e s and the r e f o r e t h e i r 
' t r a p a b i l i t y ' r a t h e r than changing the p o p u l a t i o n numbers. 

The most obvious of f a c t o r s t h a t i s l i k e l y to e f f e c t the 
a c t i v i t y of f l i e s i s the weather. The meteorological data were 
obtained from the l o c a l observatory less than 1 mile from the 
study area and not,, u n f o r t u n a t e l y , from the f i e l d s t a t i o n 
i t s e l f . However, they give a very good i n d i c a t i o n of the 
co n d i t i o n s present i n the t r a p p i n g area. These meteorological 
data, complete w i t h the t o t a l Calliphorddiae and Muscidae catch 
numbers are given i n Table 11+. 

C o r r e l a t i o n c o e f f i c i e n t t e s t s were made between the various 
c l i m a t i c f a c t o r s and the t o t a l catches. These are shown i n 
Table 13. 
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TABLE 13 

C o r r e l a t i o n between c l i m a t i c f a c t o r s and 
f l y catches 

Factor Calliphoriifee 
c o r r . c o e f f . 

Probab­
i l i t y 

Muscidae 
c o r r . 
c o e f f . 

Probab­
i l i t y 

Minimum temperature -0.027 Not s i g . + 0.282 Not s i g . 
Maximum temperatuce + 0.511 <0.02 + 0.663 <0.001 

Wind speed - 0.189 Not s i g . - 0.395 Not s i g . 
Hours sunshine + O.kSk <0.05 + 0.1U+2 <0,05 

R e l a t i v e humidity - 0.212 Not s i g . - 0.316 Not s i g . 

Conclusions 
These r e s u l t s show t h a t i t i s the maximum temperature and 

the hours of sunshine which are most c l o s e l y c o r r e l a t e d w i t h the 
numbers of f l i e s c&.ught. The maximum, temperature i s so dependant 
upon the hours of sunshine t h a t the two can h a r d l y be separated. 

Wind speed might have been expected to have some i n f l u e n c e 
on the catches, but the c o r r e l a t i o n was not s i g n i f i c a n t , though 
q u i t e h i gh f o r the Muscidae and lower f o r the C a l l i p h o r i d a e . 
I n general the C a l l i p h o r i d a e are l a r g e r and stronger f l i e r s than 
the Muscidae so t h i s d i f f e r e n c e i n c o r r e l a t i o n i s not so 
s u r p r i s i n g . 



TABLE 14 
Meteorological data and total catches of Calliphoridae and Muscidae 

Bate Wind speed 
(knots) 

Relative humidity 
* 

Maximum 
temperature 

Co) 

Minimum 
tempegature 

Rain 
(inches) 

Sunshine 
(hours) 

Total 
Calliphoridae 

Total 
^uscidae 

1st May 10 75 15 9 0.06 2.1 0 1 
5 th May 10 97 22 7 - 11 = 7 24 y 

12th May 4 70 15 5 Tr 10.7 4 3 
15th May 8 79 14 5 - 8.9 11 3 
15th May 4 94 11 5 - 0.0 1 1 
20th May 16 74 13 7 - 1.4 - -
21st May 40 61 16 A 0.04 12.0 48 10 
27th May 4 73 22 9 - 12.0 162 25 
1st Junes 10 57 18 9 11.6 611 34 
2nd June 18 62 21 7 - 7. 3 

F • S s 1 W 34 
3rd Junes 8 66 24 7 - 14.4 3,321 66 
5th June 2 77 20 8 - 9.4 789 100 

10th June 2 67 26- 11 - 13.7 - 753 150 
15th June H 2 63 21 8 - 3.5 235 67 
loth June 10 76 17 11 Tr e.i c\n J 1 J-

19th June 3* 6 74 21 11 - 9.9 571 152 
23rd June 12 84 18 13 0.12 4.9 54 26 
26th June H 8 55 20 11 - 6.5 293 75 
1st July 28 77 16 11 - 6.0 19 13 
4th July H 8 96 19 11 - 6.1 64 20 
7th July 2 68 24 13 - 9.8 229 50 

15th July 24 68 17 10 Tr 3-8 16 15 

H Subsidiary trapping days. 

00 
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GENERAL DISCUSSION 

I n t h i s paper attempts have been made to e x p l a i n the 
d i s t r i b u t i o n o f the various species of f l y caught i n the b a i t 
t r a p p i n g . Most of the conclusions agree q u i t e c l o s e l y w i t h 
those drawn from other research work on the C a l l i p h o r i d a e . 
The species d i s t r i b u t i o n can,to some degree,be seen to be 

i 

associated w i t h what can be c l a s s i f i e d as vege t a t i o n h a b i t a t s . 
Several problems have been exposed which cannot, i n t h i s work 
at l e a s t , be answered by the use of r e s u l t s or s t a t i s t i c s . 

Why i s i t t h a t the species appear t o keep more to one 
p a r t i c u l a r h a b i t a t than to others? I t would seem obvious t h a t 
i n d i v i d u a l s o f t h a t species remain i n the h a b i t a t because the 
condi t i o n s are more favourable i n i t than i n another h a b i t a t . 
The use of t h i s wond ' c o n d i t i o n ' i s r a t h e r dangerous. I t may 
be b e t t e r to say t h a t i n a fa v o u r a b l e , h a b i t a t there i s a 
greater c o n c e n t r a t i o n of a t t r a c t i v e s t i m u l i than i n other 
h a b i t a t s . The most, important of these s t i m u l i appear t o be 
the presence, or absence, of shade, s h e l t e r from the wind and 
food sources. 

This brings to mind the maximum range of a t t r a c t i o n t o 
these s t i m u l i . The t r a p idiosyncrasy (see Section V I ) shown 
by some of the traps suggests t h a t t h i s range ( i n s o f a r as a 
meat b a i t i s concerned) i s very s h o r t . I n Fig.5 f o r C. vomitoria 
d i s t r i b u t i o n , t r a p 19 caught only 13 f l i e s i n 15 t r a p p i n g days 
w h i l e t r a p 7,20 metres away,caught 7U1 f l i e s i n the same 
pe r i o d . This appears t o show t h a t i f the f l i e s kept t o t h e i r 
h a b i t a t s the a t t r a c t i o n range t o the b a i t at l e a s t must be very 
short e.g. only up to 10 or 15 metres. However, f o r a f l y t h a t 
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r e l i e s upon the a t t r a c t i o n t o carcasses to survive t h i s r e s u l t 
would be almost laughable. This i s supported by r e s u l t s from 
Macloed and Donnelly (unpublished,but mentioned i n t h e i r 1962 
paper) t h a t there i s some evidence f o r the a t t r a c t i o n of 
b l o w f l i e s t o b a i t from a distance of 200 yds. 

I f t h i s i s so then these t r a p i d i o s y n c r a s i e s must be 
explained i n some other way. I t was mentioned i n the i n t r o d u c ­
t i o n t h a t b l o w f l i e s are very a c t i v e , indeed are almost c o n t i n u a l l y 
on the move. Some cause might be associated w i t h t h i s a c t i v i t y . 

The f l i e s mignt have d e f i n i t e pathways of movement along 
v/hicli they f l y and do not, or very seldom, s t r a y outside these 
routes. These pathways f o l l o w the favourable h a b i t a t s and where 
these end they f l y t o the next one over unfavourable t e r r a i n by 
the s h o r t e s t p o s s i b l e route. I f a t r a p was on one of the p a t h ­
ways over unfavourable h a b i t a t s i t would r e g u l a r l y get a high 
catch. This could cause some of the t r a p i d i o s y n c r a s i e s t o be 
found i n t h i s , and other, work e.g. t r a p 10. However how do 
the f l i e s 'know' t h a t there i s a s u i t a b l e area on the other 
side? 

Such pathways of f l i g h t have never been demonstrated 
experimentally, on the c o n t r a r y Macloed and Donnelly (1958) 
have shown t h a t f l i g h t appears t o be aimless and at random. 
P l i g h t , they found, i s j u s t as l i k e l y over unfavourable as over 
favourable t e r r a i n though i t i s u s u a l l y a l i t t l e f a s t e r . This 
means t h a t the f l i e s must have flown over the traps i n the 
open areas of the f i e l d s t a t i o n . Then why were they not 
a t t r a c t e d t o these tiraps t o the same degree as t o those i n the 
wood? 

Wardle (1927) made the suggestion 1that the f a i l u r e t o 
catch C. v o m i t o r i a i n traps i n the open was due t o the f a s t e r 
d e s i c c a t i o n of b a i t i n these traps than i n shaded ones. 
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G. v o m i t o r i a i s less responsive to carrion odour than are other 
species and so needs the b a i t t o be moist to be able t o detect 
i t . This can be disproved, by reference to the f i r s t e i g h t 
t r a p p i n g days when halfway through the day the b a i t s were 
moistened by spraying them w i t h d i s t i l l e d water. The catches 
on these days d i d not have a higher number of C. v o m i t o r i a i n 
the open traps th£in on the other days when the b a i t was not 
moistened. Thus S'.ome other explanation must be sought to 
account f o r t h i s phenomenon. 

Macloed and Donnelly (1958) concluded t h a t an aimless 
I 

f l i g h t could be i n t e r r u p t e d at any time by a t t r a c t i o n to some 
'centre of a c t i o n . ' Thus the more centres of a c t i o n i . e . 
a t t r a c t i o n s t i m u l i t h a t there are, the more f l i e s w i l l have 
t h e i r f l i g h t s i n t e r r u p t e d . Thus the f a v o u r a b i l i t y of the 
h a b i t a t i s sel e c t e d by a p o p u l a t i o n of f l i e s r a t h e r than by an 
i n d i v i d u a l f l y . This could e x p l a i n how traps i n a c e r t a i n 
h a b i t a t could catch more f l i e s , but I do not t h i n k i t can 
e x p l a i n so lar g e a discrepancy as t h a t shown i n traps 7 and 19. 

I t has been suggested, very t e n t a t i v e l y , t h a t the 
d i f f e r e n c e s between, t r a p catches may be explained, p a r t i a l l y 
at l e a s t , by the d i f f e r e n c e of sex r a t i o s i n the various 
h a b i t a t s (Macloed and Donnelly, 1957). They found r e l a t i v e l y 
more males of Ga l l i p h o r a and L u c i l i a species i n wooded h a b i t a t s 
than i n open areas.. Ghi square tests, were performed on the 
sex r a t i o s i n the d i f f e r e n t h a b i t a t s |in t h i s work and no 
s i g n i f i c a n t d i f f e r e n c e s at a l l were found. 

I t i s possible t h a t i n d i f f e r e n t h a b i t a t s the f l i e s need 
d i f f e r e n t t h r e s h o l d l e v e l s of stimulus t o a t t r a c t them t o the 
b a i t . This t r a p a b i l i t y of f l i e s may depend on t h e i r speed of 
f l i g h t . Over unfavourable t e r r a i n they f l y f a s t e r and 
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t h e r e f o r e w i l l need more stimulus t o cause them t o i n t e r r u p t 
t h e i r random f l i g h t . I n the open there i s j u s t a si n g l e 
a t t r a c t i o n s t i m u l u s , the "bait, w h i l e i n the wood there are 
several, the bai-:, shade, s h e l t e r and p o s s i b l y a greater con­
c e n t r a t i o n of f l j . e s as w e l l as others t h a t have not been 
detected. Thus i t w i l l be a complex of a t t r a c t i o n s r a ther 
than a s i n g l e one t h a t causes the f l y t o stop i n the wood traps 
r a t h e r than i n the open t r a p s . 

The f l e e t i n g aggregations of f l i e s mentioned i n Section ATI 
could be explained i f pathways of f l i g h t occur. However, as 
these are very u n l i k e l y some other explanation i s necessary. 
One po s s i b l e cause f o r the sudden ap'pearance of large numbers 
of P o l i e t e s l a r d a r i u s i n t r a p 1 was discussed. Other such 
aggregations l i k e the one of G. v o m i t o r i a i n tr a p 1 3 on 2nd June 
cannot be explained i n t h i s way., This l a r g e catch could be due 
to the sudden emergence of larg e numbers of f l i e s from a nearby 
carcass. However., the d i s s e c t i o n r e s u l t s f o r these f l i e s 
(Lewin, 1970) shews t h a t the age composition of t h i s catch of 
f l i e s appears to be the same as found i n other t r a p s . Also, 
these f l i e s were not obviously t e n e r a l , a s t a t e t h a t can be 
i d e n t i f i e d e a s i l y by the tra n s l u c e n t nature of the c u t i c l e 
which i s u s u a l l y s t i l l s o f t . 

I t i s possible t h a t a redu c t i o n i n the threshold stimulus 
necessary t o a t t r a c t the f l i e s to t h i s t r a p occurred on t h i s 
day alone. The cause of t h i s r e d u c t i o n , i f one e x i s t s , i s not 
known and no attempt w i l l be made t o e x p l a i n i t , as t h i s 
would i n v o l v e going too deeply i n t o the realms of the hypothesis. 
Such a r e d u c t i o n , but of a more permanent nature, could e x p l a i n 
the c o n s i s t e n t l y higher catches than would be expected, t h a t 
were obtained i n some t r a p s . 

http://flj.es
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From t h i s discussion, i t can he seen t h a t there are many 
i 

questions which cannot he answered s a t i s f a c t o r i l y i n t h i s work. 
Much more research needs to he performed before some of the 
question marks can be erased. 

i 
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SUMMARY 

Twenty l i v e r "baited traps were operated on f i f t e e n days 
between 1 s t May emd 15th J u l y , 1970 and gave the f o l l o w i n g 
r e s u l t s : -

1. Large d i f f e r e n c e s i n catches of C a l l i p h o r a v o m i t o r i a were 
shown between traps i n open and shaded s i t u a t i o n s , these 
d i f f e r e n c e s were less marked f o r the other species of 
f l i e s . 

2. The catches of C a l l i p h o r i d a e and Muscidae showed good 
c o r r e l a t i o n s w i t h the maximum temperature of the tr a p p i n g 
day and also w i t h the hours of sunshine. 

3. Evidence t h a t the presence of f l i e s i n a t r a p a t t r a c t e d 
C a l l i p h o r a v o m i t o r i a t o the t r a p was obtained. 

i | . Unexplainable l a r g e d i f f e r e n c e s i n catches between traps 
close together occurred. 

5. Changes i n the proportions of the' species i n the 
C a l l i p h o r i d a e and Muscidae populations through the trapping 
season were analysed. 

i 
I 
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APPENDIX 

Each t a b l e shows t h e c a t c h i n a p a r t i c u l a r t r a p on a l l 

the t r a p p i n g days. The s u b s i d i a r y t r a p p i n g days are shown "by 

an a s t e r i s k above the d a t e . 

i 
i 
i 



TABLE 15 
Trap 1 

Species 
May | June July 

1st 5th 12th 13th 15th 21st 27th 1 
2nd 5th 10th 16th 23rd 1st 7th 15 th 

Calliphora v i c i n a - 6 - - - - - 10 2 46 12 1 2 10 1 
Calliphora voinitoria - 2 - - - 5 - 248 8 184 10 2 2 _ 

L u c i l i a sp. - - - - - - - 4 2 7 2 1 14 
barcopnaga sp. - - - - - - - - _ -> 1 _ 

Cynomyiea inortuorum - - - - _ _ _ 1 
Acrophaga subalpina - - - - - - _ _ _ 10 _ 1 4 
Dasyphora cyaiiella - - - - - - _ ._ 1 
Polietes lardarius - - - - - - - 1 11 52 2 16 1 
Phaonia sp. - - - - - - 2 - 1 15 2 2 2 1 
Muscina a s s i m i l i s - - - - - _ _ _ 1 
Muscina pabulorum - - - - - _ - 1 1 
Mydaea sp. - - - - - - - 1 4 54 - 4 - 1 -



TABLE 16 

Trap 2 

Species 
Hay June July 

Species 
1st 5 th 12 th 13 th 15th 21st 2'7th 2nd 5 th 10th 16th 23rd 1st 7 th I 5 t l 

Calliphora v i c i n a - - - - - 0 2 5 1 - - 3 5 1 
Uailipiiora vomitoria - - - - - 0 - ^ 2 1 - - - - -
L u c i l i a sp. - - - - - - 9 7 -7 2 - 2 - -
Sarcopbaga sp. - - - - - - 1 12 - - - J . 2 - -
Cynomyiia mortuorum - 1 - - - - - - - - - - 1 -
Acrophaga subalpina - - - - - - - - 2 3 - 1 6 -
Dasyphora cyanella - - - - - - -• - - - - - - - -
Polietes lardarius - - - - - - - - - - - - - - l 
Phaonia sp. - - - - - - 1 - . 1 - - - - 1 -
Muscina a s s i m i l i s - - - •- - - - - - - i - - - -
i'iuscina pabulorum - - - - - - - - - - - - - - -
3'lydaea ;-p. - - - - - - 2 - 2 1 - -



TABLE 17 

Trap 3 

Species 
May June July 

Species 
1st 5 th 12th 13 th 15th 21st 27 th 2nd 5th 10th 16th 23rd 1st 7th 15th 

Calliphora v i c i n a - 2 - - - 1 - A 10 - 13 3 2 16 -
Calliphora vomitoria - - - - - - - 7 

1 2 _ 1 
L u c i l i a sp. - - - - - - - 16 2 12 2 - - 5 -
Sarcophaga sp. - - - - - - - 0 - 1 - - - - _ 

Cynoinyifia mortuorum - - - - - - - - - - - - _ -
Acrophaga subalpina - - - - - - - - 1 - - - 1 5 -
Das .rphora cyanella - - - - - - - - - - - - - - -
Polietes lardarius - - - - - - - - 2 9 9 _ _ _ 

phaonia sp. - - - - - - - - 4 6 - - 2 - -
Muscina a s s i m i l i s - - - - - - - - - - - _ 

J-Euscina pabulorura - - - - - - - - - - - - - _ 

Mydaea sp. - - - - - Q - - 0 30 - - - - -



TABLE 18 
Trap 4 

Species >• 
May June 

1 
July 

Species >• 
1st 5th 12th 13th 15th 21st 27th l s t 2nd 3rd* 5 th 10th 15th* 16 th 19th* 23rd 26th* l s t 4th* 7 th 15th 

Calliphora v i c i n a - 1 1 1 - 1 11 29 5 65 18 2 10 8 7 - 5 1 - 4 1 
Calliphora vomitoria - 3 - 1 - 16 46 234 314 945 56 0 34 4 10 - lb - - 2 -
L u c i l i a sp. - - - - - - - 11 6 125 10 - 16 - 24 - P: - - -
Sarcophaga sp. - - - - - 1 - c 1 l - - - - 2 - - - - -
Cynomyia mortuorum - - - - - - - 3 - 1 - - - - - - - - - - -
Acrophaga subalpina - - - - - - - - - 3 14 - 9 1 3 - 5 - - 3 -
Dasyphora cyanella - - - 1 - - - 3 - 2 2 - - - - - - - - - -
Polietes lardarius 1 3 1 2 - 2 - - - -
FiifiOiiia sp • - - - - - 2 5 7 - 3 6 9 4 9 4 - 2 1 1 2 -
Huscina a s s i m i l i s 2 - 2 - - - -
Muscina pabulorum - - - - - - - - - l - - - - 1 - 7 - - - -
Mydaea sp. - - - - - - 2 5 5 11 28 17 -*-1 1^ 44 20 - - 3 -

Subsidiary trapping days. 



TABLE 19 

Trap 5 

Species 
May June July 

Species 
1st 5th 12th l j t h 15th 21si 27th 1st* 2nd 3rd* 5 th 10th 15th 3 16th 19th* 23rd 26th* 1st 4th* 7 th 15th 

Calliphora v i c i n a - 1 1 - - - - 9 6 38 20 15 10 4 10 1 11 1 5 7 2 
Calliphora vomitoria - - - - - - - - 6 64 13 8 1 - - 1 - - - -
L u c i l i a sp. - - - - - - - - 7 35 11 43 2 2 13 - 1 - - 4 1 
Sarcophaga sp. - - - - - - 1 2 - 7 1 2 - - 1 - - - - - -
Cynomyta mortuorum - - - 1 - - - - - 3 - 2 - - - - - - - - -
Acrophaga subalpina - - - - - - - - - 2 4 0 2 11 - 3 - 2 4 -
Dasyphora cyanella - - 1 - - - - - - - - - - - - - - - - - -
Polietes lardarius 1 - i - - - - - -
Phaonia sp. - - - - - - 2 1 5 3 5 5 5 3 4 - 2 - 3 1 -
i-iuscina a s s i m i l i s 
Muscina pabulorum - - - - - - - - - 1 - 1 - 2 1 - - - - 1 -
Mydaea sp. - - - - - - - - l 1 3 12 4 - 7 - 2 - - 1 -

* Subsidiary trapping days. 



TABLE 20 

Trap 6 

Species Hay June July Species 
1st 5 th 12 th 13th 15th 21st 27th 2nd 5 th 10th 16th 23rd 1st 7th 15th 

r i a l n T T ^ V I O T * ^ vicuna - 7 - - - 1 0 c r> - T •7 

Calliphora vomitoria - - - - - - 1 26 2 5 - - - - -
L u c i l i a sp. - - - - - - - 9 8 23 3 - - 2 -
Sarcophaga sp. - - - - - - - 5 - - - - - - -
Cynomyna mortuorura - - - - - - - - 1 1 1 - - - -
Acrophaga subalpina - - - - - - - - 2 l 1 1 - - 1 
Dasyphora cyanella - - - - - - - - - - - - - - -
Polietes lardarius - - - - - - - - - - - - - - -
Phaonia sp. - - - - - - - - 1 3 5 1 - 1 -
Muscina assirrdlis - -* - - - = - - - - - - - - -
Huscina pabulorum - - - - - - - - - - - - - 1 -
Hydaea sp. - - - - - - - - - - - - - - -



TABLE 21 

Trap 7 

May June July 
Species 1st 5 th 12 th 13 th 15th 21st 27th 1st* 2nd 3rd s 5 th 10th 15th* 16 th 19th* 23rd 26th* 1st 4th* 7th 15th 

Calliphora v i c i n a - 3 1 2 - 5 l 34 10 78 25 30 19 7 17 4 16 2 9 9 -
Calliphora vomitoria - - - - 22 "59 126 112 876 294 262 9 2 11 4 7 - 3 3 -
L u c i l i a sp. - - - - - 1 9 11 35 180 123 197 10 7 92 3 10 - 5 15 -
Sarcophaga sp. - - - - - - 4 10 1 1 - - - - 0 - - - - 0 -
Cynomyia mortuorum - 1 - - - - - 1 - 1 - 1 - - - - - - - - -
Acrophaga subalpina - - - - -• - - - - 4 7 1 • 1 2 12 -7 4 1 5 3 -
Dasyphora cyanella - - - - - - 5 - - 22 1 - - - - - - - - 1 -
Poiietes lardarius 1 2 6 7 4 3 2 - - - - 1 
Phaonia sp. - - - - - 3 6 12 9 3 5 8 5 4 17 2 3 1 l /• 

0 5 
Muscina a s s i m i l i s - - - - - - - - - l - - - - 4 - 2 _ - - -
Musc ina T>abul orum - - - -• - - - - - 2 - - - 4 - - 4 1 1 - -
Mydaea sp. - - - - - - 4 - 7 

1 24 10 73 4 3 27 5 5 1 6 12 -

Subsidiary trapping days. 



TABLE 22 

Trap 8 

Species 
May June July 

Species 
l s t 5 th 12th 13th 15th 21st 27th l s t * 2nd 3rd* 5th 10th 15th* 16th 19th* 23rd 26 th* l s t 4th* 7 th 15th 

Calliphora v i c i n a - 4 - 1 - - 9 26 12 43 14 9 9 1 -7 3 15 - 7 7 -
Calliphora vomitoria - 1 - - - - l 18 3 87 2 2 - - - - 1 - - - -

- - /i 
T 

T 
1 24 0 > 18 - - 0 -

Sarcophaga sp. - - - - - - - 1 1 3 - - - - - 2 4 - - 1 -
Cynonyaa mortuoruui - - - - - - - O 1 - - - - - - - - - - -
Acrophaga subalpina - - - - - - - - - A 1- 1 - 2 1 7. 2 6 - 4 -
Dasyphora cyanella - - - - - - - - - 1 - - - - - - - - - - -
Polietes lardarius - - - - - - - - - - - - 1 - - - 1 - 1 - -
Phaonia sp. - - - - - - 1 2 1 1 2 4 5 - 2 3 2 1 - 1 l 
Muscina a s s i m i l i s - - - - - - - - - - - - - - - - - - - -
Muscina pabulorum - - - - - - - - - - - - - - - - - - - - -
T.rtfvl o o CIT\ - - - - - - - - J J - £1 •7 

J - - l -

* Subsidiary trapping days. 



TABLE 23 

Trap 9 

Species 
May June July 

Species 
1st 5 th 12th 13th 15 th 21st 27 th 2nd 5 th 10th 16 th 23rd 1st 7 th 15th 

Calliphora v i c i n a - 1 1 2 - - 1 15 7 4 2 3 3 2 
Calliphora vomitoria - - - - - 2 - 8 5 1 1 - - 1 -
L u c i l i a sp. - 1 - - - - - 11 38 66 2 2 - A -
Sarcophaga sp. - - - - - - - Q 2 - 5 6 4 2 -
Cynooy»a mortuoruin - - - - - - - - - - - - - -
Acrophaga subalpina - - - - - - - - 4 3 2 3 - - -
Dasyphora cyanella 1 1 - - - - - - 1 - - - - - -
Polietes lardarius 1 - - - - - - - - - - 1 - - -
Phaonia sp. __ - - - - - - - 1 5 - -=- l - - -
Huscina assira i ^ i s - - - - - - - - - - - - - - -

Muscina pabulorum - - - - - - - - - - - 2 2 - -
Mydaea sp. - - - - - - - - 2 1 - 1 1 - -

o 
00 



TABLE 24 

Trap 10 

Species 
Hay June July 

Species 
1st 5 th 12 th 13 th 15th 21st 27th 2nd 5th 10th 16 th 23rd 1st 7th 15th 

Galliphora v i c i n a - 1 1 _ 3 8 14 4 5 
Calliphora vomitoria - - - - - 2 18 30 48 - _ _ _ 2 _ 

L u c i l i a sp. - - - - - - 6 16 78 87 2 - - 17 -
Sarcophaga sp. - - - - - - 4 - ! 3 1 - - 4 -
Cynomyaa mortuorum - J. - - - - - - - - - - _ _ _ 

Acrophaga subalpina - - - - - - - - 4 - 2 2 - 4 — 

Dasyphora cyanella - - - - - - 1 - - - - _ 

Polietes lardarius - - - - - - - - 1 _ _ 

Phaonia sp. - - - —- ' - - - _ 2 _ 1 _ _ mm 

Muscina a s s i m i l i s - - - - - - - _ _ _ 1 _ 

Muscina pabulorum - - - - - - - - - _ _ 9 
Kydaea sp. - - - - - - - - 9 5 2 1 1 4 1 

o 



TABLE 25 

Trap 11 

Species May June July 1 Species 
1st 5th 12th 15th 15 th 21st 27th 2nd 5th 10th 16th 23rd 1st 7th 15th 

Calliphora v i c i n a - 7 - - _ 2 4 8 15 11 7 5 1 18 
Calliphora vomitoria - 7 - - - 8 35 123 25 52 l - - 8 -
L u c i l i a sp. - - - - - - 8 7 12 28 - 4 - 9 -
Sarcophaga sp. - - - - - - 4 5 - 1 l - 1 - 2 
Cynoinyda mortuorum - - - - - - - - - - - - - _ 

Acrophaga subalpina - - - - - - - - 2 11 2 - 1 7 -
Dasyphora cyaiiella - 2 - =• - = a. = - - _ _ _ T 

JL 
_ 

polietes lardarius - - - - - - - - - 4 _ 2 _ l 
_ Phaonia sp. - 2 - - - - 4 8 "3 " 7 - 1 2 -7 -
Muscina a s s i m i l i s - - - - - - - - - 1 - - - - _ 

Muscina patmlorum - - - - - - - - - - 1 - - — _ 

Mydaea sp. - - - - - - 3 1 2 14 1 4 - 5 5 



TABLE 26 

Trap 12 

Species May June July Species 
1st 5th 12th 15th 15th 21st 27 th 2nd 5 th 10 th 16th 23rd 1st 7th 15th 

Calliphora v i c i n a - - _ — _ 1 _ > _ _ 1 5 
Calliphora vomitoria - - - - - - 1 2 7 - - - - - -
L u c i l i a sp. - - - - - - 3 4 45 •7 2 - - 5 -
Sarcophaga sp. - - - - - - 2 5 2 - - 2 2 - -
Cynomyta mortuorum - - - - - 1 - 2 - - - 1 - - -
Acrophaga subalpina - - - - - - - - 5 1 4 - - 2 -
Dasyphora cyanella - - 1 - - - - - - - - - - - -
Polietes la-rdarius - - - - - - - - - - - - - - - - -
Phaonia sp. - - - - - - - - 1 - - - - - -
Kuscina a s s i m i l i s - - - - - - - - - - - - - - -
Muscina pabulorum - - - - - - - - - - - - - - -
i'fydaea sp. - - - - - - - - - - - 1 1 1 -



'TABLE 27 

Trap 13 

Species May June July 

1st 5th 12th l j t h 15th 21st 27th 2nd 5th 10th 16th 23rd 1st 7th 15 th 

C?-lliphoi ,a vic-ins - - - - - - 1 - c T 
j -

n 

Calliphora vomitoria - - - - - - n 
J. 108 3 15 - - - - -

L u c i l i a sp. - - - - - - - 15 3 8 1 - 1 48 -
Sarcophaga sp. - - - - - - 1 2 1 1 1 - 1 1 -
Cynomyta mortuorum - - - - - - - - - - - - - - _ 

Acrophaga subalpina - - - - - - - - - 3 - - - 2 -
Dasyphora cyanella - - - - - - - - - - - - - - -
Polietes lardarius - - - - - - 1 - - - - - - _ 

Phaonia sp. 
I'lusciTia assxuu. 
i-'iuscina pabuloruin 

- - - - - 7 - - - - - - - 1 -Phaonia sp. 
I'lusciTia assxuu. 
i-'iuscina pabuloruin _ _ — _ _ _. 1 
Hydaea sp. - - - - - - - 2 1 - - - 4 3 2 



.TABLE 28 

Trap 14 

Species 
May June July 

Species 1st 5 th 12 th 13 th 15th 21st 27 th ± S 0 2nd 3rd* 5 th 10th 15th* 16 th 19tli* 23rd 26th* 1st 4th* 7 th 15th 

Oalliphora v i c i n a — - - - - - 4 T 
J. 7 5 - 2 3 1 2 1 - 2 9 1 

- - - - c 
J 1 - - - - - - - - - i 

L u c i l i a sp. - - - - - - - 3 3 5 b 10 17 -t 1 9 1 5 2 - 13 -
Sarcophaga sp. - - - - - - - 3 l 7 1 - - 4 2 5 2 1 - 1 -
CynomyGa mortuorum - - - - - - - 4 l 3 1 - - .L 1 - 1 - - 6 1 
Acrophaga subalpina 1 3 - 6 - 0 - - - -
Dasyphora cyanella 1 - - - - - - - - - - - - - - - - - 1 - -
Polietes lardarius - - - - - - - - - - - - - - - - - - - - -
Phaonia sp. - - -- - - 1 - - - - - - - 1 - - - - - - -

Muscina a s s i m i l i s - - - - - - - - - - - - - - - - - - - - -
Museina patuloruin - - - - - - - - - - - - - - - - - - - -
i'lydaea sp. 1 2 3 - - - - 1 1 

Subsidiary trapping days. 



'TABLE 29 

Trap 15 

May June July 
Species 

1 st 5th 12 th 13th 15th 21st 27th 1st* 2nd 3rd* 5th 10th 15th* 16 th 19th* 23rd 26 th* 1st 4th* 7 th 15th 

Calliphora v i c i n a - 5 - 2 - - - 4 6 26 4 3 2 - 2 - 10 5 5 -
Calliphora vomitoria 2 

i 
- 1 - - 4 1 6 95 1 - - - - - - - - - -

L u c i l i a sp. - •- - 4 3 - 121 11 5 5 - 24 1 59 1 1 - -
Sarcophaga sp. - - - - - 1 3 3 16 4 - - - 5 1 10 1 2 1 -
Cynorayna mortuorum - - - - - 1 4 - 4 1 - - - 1 - - - - - -
Acrophaga subalpina 2 3 2 13 4 14 - 6 - - -
Dasyphora cyanella - 3 - 1 - - - - - - l - - - - - - - - - -
T?r»~l •! 0 + 0 0 "to -v*r] 0 •>•»•» n o - - - - - - - - - - - - - - - - - - A 1 
Phaonia sp. - - - - - 2 - 1 - 1 - 1 2 1 - 1 - - - 2 
Muscina a s s i m i l i s 2 - - - - - 1 - - - i 

•L 3 - - i 1 - -
Muscina pabulorum - - - - - - - - 2 - - - - - - - - - - -
Mydaea sp. - - - - - - - 1 3 - 1 2 - 6 - 6 2 - 0 

t - 1 

Subsidiary trapping days. 



TABLE 50 

Trap 16 

Species May June July Species 
1st 5th 12 th 13th 15th 21st 27th 2nd 5th 10 th 16th 23rd 1st 7th 15th 

Ga-llipliora Y i c i i i c L - - n - - - A - - P 3 
Calliphora vomitoria - - - - - - - - - - - - - - -
L u c i l i a sp. - - - - - - - 6 —7 

'J 45 1 2 1 40 -
Sarcophaga sp. - - - - - - - 2 1 - 1 - - - -
Cynomyna raortuorum - - - - - - - - 4 - - 5 - 4 2 

Acroph3.ga subalpina - - - - - - - - - - 2 l 1 3 -
Dasyphora cyanella - - - 1 - - - - - - - - - l -
Polietes lardarius - - - - - - - - - - - - - - -
Phaonia sp. - - - - - - - - - - - - - - -
Huscina a s s i m i l i s - - - - - - - - - - - - - - -
iiuscina pahulorum - - - - - - - - - - - - - - -
i'iydaea sp. - - - - - - - - 1 l 1 3 2 3 2 



'TABLE 31 

Trap 17 

Species May June July Species 
1 s t 5th 12 th 13th 15 th 21st 27th 2nd 5 th 10th 16th 23rd 1 s t 7th 15th 

T T T •7 A A 1 
U & J . _L.LjJilUJ.~U> V l - J l l l i ) J. -*- ; * t T 

Calliphora vomitoria - - - - - 1 2 13 1 - - - - - -
L u c i l i a sp. - 1 - - - - 1 3 21 72 4 1 - 1 -
Sarcophaga sp. - - - - - - - 3 - - - - - -
Cynomyta mortuorum - - - - 1 - - - - - 2 - 1 -
Acrophaga subalpina - - - - - - g 8 1 - - - -
Dasyphora cyanella - - 1 - - - - - - - - - - 1 -
Polietes lardarius - - - - - - - - - - - - - 1 2 

Phaonia sp. - - - - - 1 - - - - - - - r\ 2 

Muscina a s s i i r d l i s - - - - - - - - - - - - - - -
Musci:ia pabulorum - - - - - - - - - - - - - - -
Mydaea sp. - - - - - - - 1 4 1 5 2 - 4 6 

http://_L.LjJilUJ.~U


TABLE 52 

Trap 18 

Species May June July 
Species Species 

1st 5th 12th 13th 15th 21st 27tt 1st* 2nd 3rd* 5 th 10th * 
15th 16th 19th* 23rd 26th* 1st 4th* 7th 15th 

Galliphora v i c i n a - - 1 1 - 2 - 8 5 6 2 - 5 1 4 1 2 - 2 5 4 

Calliphor?. vomitoris - - - - - 2 - 1 2 - - - - - - - - - - -
L u c i l i a sp. - - - - - - - 4 5 30 8 14 17 14 45 1 5 1 2 87 -
Sarcophaga sp. - - - - - - - 2 2 11 - - 2 2 - 2 2 - 2 3 -
Cynomyta mortuorum - - - - - - - 5 - 1 2 2 3 3 8 2 1 1 2 3 -
Acrophaga subalpina. 2 2 5 - 1 1 - 1 — 

Dasyphora cyanella - - 1 1 
Polietes lardarius 1 1 _ 

Phaonia sp. - - - - 1 3 - - - - - - - - - •- - - - 2 — 

Muscina a s s i r a i l i s 
Muscina pahulorum - - - - - - - - - - - - - - - - - - -
i'iydaea sp. 3 1 5 2 3 3 1 

* Subsidiary trapping days. 



TABLE 33 

Trap 19 

Species May June July Species 
1st 5 th 12 th 13th| 15 th 21st 27th 1st* 2nd 3rd* 5th 10th 15th* 16th 19th* 23rd 26th* 1st 4th* 7th 15th 

Galliphora v i c i n a 1 - - 8 10 - 22 11 4 7 4 10 4 7 - 2 9 2 

Calliphora vomitoria 1 - - - 7 12 - 62 5 - - - - - - - - - -
L u c i l i a sp. i -

i 
- - - - 8 7 9 202 95 86 2 8 6 194 7 41 - 6 17 -

Sarcophaga sp. - - - - - - 4 5 5 10 1 1 2 5 - 2 - 1 - 1 
Cynoiayta mortuorum - - - 1 - - 2 2 - 5 1 5 1 - 2 - 1 - - - 1 
Acrophaga subalpina 1 2 3 8 3 14 4 6 - - - 1 
Dasyphora cyanella - - 1 - - - 3 1 1 3 - - - - - - - - - -
i-oiieT.es l a r a a r i u s - - - - - - - 1 - - - - - - - - - -
Phaonia sp. - - - - - 1 3 1 - - 2 - - - - - - 1 - 2 -
Muscina a s s i m i l i s - 1 - - - - - - - 2 - - - 5 - - 4 - - 1 
Muscina pabuloruin - - - - - - - i - - - - 1 - - 2 - - -
Mydaea sp. 1 3 - 1 1 9 4 - 2 1 5 2 

Subsidiary trapping days. 

http://i-oiieT.es


TABLE 34 

Trap 20 

Species 
May June July 

Species 
1st 5 th 12 th 13th 15th 21st 27th 2nd 5th 10th 16 th 23rd 1st 7 th 15th 

Calliphora v i c i n a 2 - - - - - - 2 14 4 1 4 - - 1 
Calliphora vumituria - - - - - 1 1 2 1 - - - - - -
L u c i l i a sp. - - - - - - 10 9 29 86 2 5 - 21 -
Sarcophaga sp. - - - - - - - - - 1 - 1 1 2 -
Gynomyfca mortuorum - - - - - - - - 3 5 - - - - 1 
Acrophaga subalpina - - - - - - - - 2 3 2 - 1 - -
Dasyphora cyanella - - - - - - - - - - - - - - -
Polietes lardarius - - - - - - - - - - - - - - -
Phaonia sp. - 1 - - 1 1 1 1 - - - - 1 1 
Iluscina a s s i m i l i s - - - - - - - - - - - - - - -
Muscina pabulorum - - - - - - - - - - - - - 1 -
Mydaea sp. - - - - - - - - - - - l - 5 -

c I. \ 


