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Sheep Blowfly Research IV .-Field Tests with 
Chemically Treated Carcasses.* 

By G. A . HEPBURN, Division o£ Entomology and M C. A . . NOLTE, 
Division of Chemical Services; Pretoria. 

THE experiments described in this paper £01'm part . of a project which was 
planned to be continued later. After carrying out the following preliminary 
tests certain weaknesses in the method were revealed, but at the same time 
some facts, worthy of notice, emerged . 

• 
OBJECTS. 

(a) To regulate the pH, i£ possible, of carcasses at a stage attractive 
to primary flies. 

(a) 1'o try to find a poison which would meet the above requirement 
and render the carcasses toxic to visiting flies and their progeny. 

An account of experiments, on the addition o£ 1 buffering agents and 
other substances to minced meat bait has been given in paper III of this 
series, but a £"\Ill discussion of the role played by pH was deferred to this 
paper for ·consideration. In addition the question of pH of chemically 
treated whole carcasses will be discussed. 

METHODS . I 

" 
As guinea-pig carcasses which were very uniform in size and convenient 

tv handle in traps could readily be obtained, they were used in the tests on 
the chemical treatment of carrion. The fresh carcasses ~ere opened from the 
oesophagus to the anus, and the test substances were dusted over the internal 
organs, exposed meat surfaces, tissues and the natural orifices. The pH, 
taken in a thigh muscle each time, was measured bef<Ore, and immediately 
after the chemical was applied, thereafter at frequent intervals. 

vVith the exception of experiment 6 the treated carcasses were plaoed 
in large oil drum traps. These traps are made from forty-four gallon oil 
drums with removable lids and bottoms. The metal lid of each has been 
almost completely cut out and a circular piece of cello-glass inserted to pro
vide light for the flies. The blowflies enter the traps through eight wire 
mesh cones which have been inserted equidistantly around the wall of the 
drum. These cones are situated about fifteen inches above the base of the 
drum. The bait, kept in a suitable container, is placed inside the drum and 

* See footnote to n.rticle I of this series. 
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rests on a metal lid fitted to the base. Above the bait container and a few 
inches below the cones a circular wire-mesh, screen is attached to the inside 
of the drum. This prevents the trapped flies from having access to the bait 
and, to protect the bait from eggs or maggots falling through, a circular 
piece of stout paper slightly greater in area than that of the bait container, 
is• fastened to the wire-mesh screen. 1'he trapped flies are removed after 
being killed by spraying the interiors of the drums with pyrethrum oil spray. 

Each treatment, as far as possible, was made in duplicate. The traps 
were set out in a rough circle in a paddock and they were alternated in 
position so that no two carcasses with the same chemical treatment were 
adjacent. Only in the last experiment in which four small traps were used 
were the traps changed in position daily. The results are shown in the 
following tables, 'Nos. 1 to 6. 

The untreated carcasses '(see Table 1) attracted more L. cuprina than 
the treated ones though no significant differences in total catches between 
the ·talc treatment and controls are shown. The experiment was designed 
to test the effect of dusting a carcass with an inert powder. Flies appear to 
come more readily in the first two days to untreated car.casses than to. those 
with talc, but after that the latter . seem to b~ as attractive. 

The reasons for the low catch of the calcium carboJJORte may be due 
largely to position factors. (In this experiment the baits were not changed in 
position during the period of exposure.) 

The pH of the thigh muscle was measured each time catches were 
recorded. No significant differences in values were noted and no correlation 
of pH with catch can be seen. 

In the second experim·ent (see Table 2) the pois~ns were mixed with talc, 
one to thr·ee parts respectively. The amount of poison used was 0·25 per cent. 
of the weight of the carcass. The control carcass attracted relatively more 
flies of each species than the poisoned careasses. The carcasses treated with 
sodium fluoride attracted fewer L. cuprina than the · others but the data are 
insufficient to warrant the deduction of general conclusions. 

In the third experiment ants interfered with the calcium chloracetate 
bait traps. The indication is that the untreated carcass attracts more flies, 
except perhaps L. sericata, than the chemically treated ones. (See T~ble 3 .) 

A comparison of the results' of the fourth experiment (see Table 4) shows 
that sodium thiosulphate increases the catch of all species; but mor·e particu
larly for Ch. albiceps and Ch. 'TI1.arginalis. Whereas borax shows little 
difference from. that pf the control for Lncilia species, it catches ~ry few of 
the other species, VIZ., Ch. chloropyga, Ch. albiceps· and Ch . . marginalis. 

In experiment five (see Table 5) the chemicals were used at a higher. 
concentration than in the preceding ones. The carcasses treated with barium 
carbonate caught appreciably fewer flies than the other baits. A comparison 
of the results shown in Tables 4 and 5 shows that with an increase in con
centration of sodium thiosulpha.te, the relative catches of Lncilia spp. by 
untreated and treated baits is not appreciably altered. There is actually a 
decrease in the total catch of L. cnprina, but the results show that the 
sodium thiosulphate-treated bait catches L. cnprina when the control has 
ceased to do so, and were the experiment prolonged, this treated bait might 
be found to' be attractive for a longer period. 
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In experiment six (see Table 6) the carcasses were exposed in 
" Improved " blowfly traps. The carcasses were put in porcelain dishes 
containing sand placed inside the lower portions or bait containers of the 
traps. Wire cones were fitted to the entrance holes of the traps to prevent 
the escape of visiting •flies. . The majority of the flies attracted to the traps 
passed from the bait container to the upper screened portion of the apparatus. 
The flies had access to the carcasses on which they deposited their eggs. 

The effect of sodium arsenite on carcasses is well known. It renders 
them unattractive to flies causing them to .mummify. The effect of the less 
commonly us.ed insycticide, sodium arsena'te, was not known. It was hopecl 
that at fairly low concentrations (0 · 5 per cenf) the carcasses would develop 
highly attractive odours to blowflies and yet be sufficiently poisonous to them 
and their progeny. ' 

Here, calcium arsenate, sodium arsenate plu~ kaolin, and sodium 
arsenate plus calcium carbonate were tested, together with an untreated 
control. Toxicity records of this experiment show that only a few larvae of 
Sarcophaga spp. survived; many eggs of blowflies were deposited on the 
carcasses, but in the treated carcasses larvae died in the first or seco.nd instars 
while ve,ry few r.eached the third instar. llfany flies were reared from eggs 
depo,sited on tb.e untreated carcass. 

As far as attractiveness to flies is concernea it is clea:rly demonstrated 
that the treated carcasses are not athactive. ' 'rhe cont':rol carcass was highly 
attractive for four clays after which it was destroyed by maggots. 

The carcass containing calcium arsenate appears to lie slightly more 
attractive than those containing sodium arsenate. Weaker concentrations 
of these poisons may, perhaps, be found not to exert such an inhibitory effect 
on attractiveness of carrion. 

A study of the pH measurements given in each table reveals no correla
tion with the numbers of flies trapped. 

It . is possible that the change in pH of decomposing meat may be 
rEJlated to its variation in attractiveness to primary blowflies. If that is so, 
and if it could he shown at what particular pH maximum attractiveness is 
attained, an interesting avenue is opene'd for exploration. vVith this idea 
in mind pH measurements were made on meat baits and on the guinea-pig 
carcasses described above, as well as, on the sheep carcasses of the experi
ments described in contribution No. V of this series. An attempt at correla

' tion of a general trend of pH change in decomposing meat with its change 
in attractiveness could be made by means of laboratory tests in the olfacto
meter, by regular catches in traps, and by observation on the carcasses. As 
no standardized meat bait could be evolved for cage-olfactometer tests, only the 
last-mentioned two methods were used. It was soon found that there is a 
general trend of pH change, but there is ·also considerable variation (except 
in the case of carcasses) within wide limitE?. There appears to be a bigger 
variation in pH in different localities of a carcass than between different 
carcasses. This confuses the issue, espe<'ially as pH measurements (carried 
out by means of a set of standardized indicator papers) in the same locality, 
appear to vary little during the period the carcass remains particularly 
attractive to primary blowflies. The length of this period· varies consider
ably, depending chiefly on/ the average air temperature prevailing at the 
time. In hot summer weather the carcass would probably still attract 
primary flies after twu or three days were it not for the activities of the 
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maggots developing in large numbers withi~· the :Ciarcass.- They quickly push 
up the pH of the tissue in their vicinity to 8·0, when the strongly 
ammoniacal vapour produced- by the action of the maggots appears _to deter 
the flies. Results of catches in traps and in the cage-olfactometer snow that 
meat baits [consisting o£ meat and water (50: 50)] of pH values varying 
between 5·6 and 8·1 may be' attractive to primary flies. Below a pH of 5·6 
meat baits were usually found unattractive. The variable catches did not 
allow of an assessment of the degree of attractiveness at various pH-levels. 
The pH of a bait, therefore , is not an aqequate measure of the 
bait's potentialities. 

In view of these findings attention was turned to another aspect of the 
problem, i.e., buffering of meat baits. It was hoped that a few effective 
buffers for meat would be discovered, covering a fair range of pH. Olfactory 
tests with these buffered baits would then show at what pH optimum results 
are to be expected. Accordingly, a few chemicals were selected as possible 
buffers, viz., borax, disodium phosphate, calcium acetate, calcium chlor
acetate, sodium acetate, calcium carbonate, calcium sulphide, and sodium 
sulphide. These compounds were all added to a 50: 50 meat-water bait, at 
the rate of 3 per cent. of the total weight of the bait. The baits were lwot 
in M:ason jars in a laboratory room where the temperature remained in the 
vicinity of 65 to 70° F. The pH determinations were ma:de regularly on 
these baits for a period of fourteen dayi;i. The results i:q.dicated that borax 
was. the most satisfactory buffer, keeping the pH at 8·2-8·~. Disodium 
phosphate was nearly as successful, keeping the pH at 7 ·5-7· 7, w'Qereas 
calcium carbon11 te was also fairly effective at buffering the bait at 7 · 8 to 

· 8 · 0; both of thes,e compounds. could, however, not prevent an ~nitial drop in 
pii in the first two days, corresponding to a similar but sharper drop in the 
control bait. Calcium chloracetate was very effective in buffering the bait 
at 5 · 6; it also acted as a preservative, as also did borax, thus preventing the 
baits from becoming very attractive. · 

At a later stage sodium carbonate was also employed (at 0 · 8 per cent.) 
in conjunction with other chemicals designed to produce attractive odours 
(e.g., cystine and phenothiazine). In this series pH measurements were. also 
recorded reg11larly, and it was shj:>wn that sodium carbonate also acts as 'an "' 
effective · buffer, at that concentration keeping the pH at 7 · 9 to 8 · 0. 

- This investigation could not be pursued very far, but the general con
clusion appears to be that attractiveness does not depend on pH alone. The 
composition of the chemicals added also have an important bearing on the 
problem; e.g., where calcium and sodium sulphides were added to meat a 
pH of 12 was recorded, yet the baits were attractive. It is not clear 
whether here sulphur-containing gases were solely responsible for the 
attractiveness. · 

These experiments, which were only tentative, convinced us that under 
field conditions reliable data to wh-ich statistical methods of analysis could 
be applied, cannot be ob-tained unless several replicates are run concurrently 
and repeated. Certain trap positions are more favourable than others and 
repeated interchanging of trap positions does not eliminate this factor. By 
increasing the replicates in e-ach experiment there will be a corresponding 
increase in the practical difficulties in handling the traps and fly catches. 
With a limited number of traps, therefore, the logical procedure is to reduce 
the number of test substances in any one experiment to two : · with four 
replicates of each bait, including the control, twelve ·traps, therefore, will 
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be required. The handling of such a number of traps, and of the :fly catches 
entails a considerable amount of work. and would virtually be ' a full-time 
proposition. As other lines of work offered' more promising possibilities it 
was decided not to proceed wi~h these experiments for the time being. 

It was planned, therefore, to carry out olfactory tests with chemically 
·treated carrion in the laboratory and to return later, if necessary, to field 
~xperimen ts. 

Toxicity experiments to test the effect of poisoned carcasses on :flies and 
blowfly larvae were planned to be done under laboratory conditions. 

CoNcLusIoNs. 

1. The pH of opened carcasses ~ol:lld not be controlled satisfactorily by 
dusting chemicals on them; but it is also very unlikely that better results 
will be obtained by the use of solutions of chemicals instead of powders. 

2. In view of the above finding is was not found possible to maintain 
the pH of carcasses at a stage attractive to flies. 

3. The attractiveness of carcasses and meat baits appears to depend on 
a number of factors, and also on the nature of any added chemical. The 
pH-level alone does not appear a sufficient criterion for attractiveness. 
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