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NOTES ON THE SANDFLY GROUP, AND SOME ~OBSERVA
TIONS ON THE .SANDFLY FEVER AT HiNAIDI CANTON
MENTS, 'IRAQ. 

By 'MAJOR J. E. M. BOYD, M.q., F.E.S. 
Royal Army Medical Corp8. 

EARLY in December, 1921, I left England for the purpose of making 
. such observations as were possible on the life history and habits of the 

Sandfly Group, and also on Sandfiy Fever in 'Iraq. 
Basrah was reached on January 10, 1922, Bagdad on the 14th, and on 

Japuary 16 I was posted to Hina~di Cantonment. 
This Cantonment,. is situated on the .left bank of the Tigris, about six 

miles by road to the south of Bagdad. . 
Except for a 'small plantation of date palms and other trees, near the 

riyer, at the north-west corner of the Cantonment, there was nothing in 
the way, of vegetation larger than "camel thorn;" a small thorny plant 
rarely growing more than eighteen inches high. About April this year 
numerous, small plantations of fruit trees were made in places where water 
was available. Small date. palms and various types of eucalyptus trees 
were also planted on either side of the main roads; as to how these trees 
will grow remains to be seen. 

The Cantonment measures about two miles each way at its 'widest part, 
and, previous to last year, the ground now built on was simple desert 
which, with the exception of a small number of sand hills, was fiat and 
uninteresting as far as the eye could reach. 

Buildings are now scattered about all over the' area in a more or less 
irregular manner, the whole being divided into blocks, lettered from A to N.' 
Each block'is occupied by one or more units. 

Various tYPfS- of buildings have been erected from huge corrugated iron 
hangars for the large passenger-carrying aeroplanes, to matting structures 
used as latrines and b,athhouses. Another type of. building consists of 
empty' kerosene tins plastered with mud; nearly all the stores, meat' 
rooms, etc., of the new supply depot are of this type. Brick buildings oL 

. ,two types also exist, one, of burnt brick, now being put up for the Royal 
Air Force, and an older type, in/which only pillars to support the roof 
girders are of burnt brick, the intervening spaces being covered in with 
sun-dried mud bricks, the whole being plastered over' with mud. As may 
be readily\ imagined most of these buildings are ideal for the breeding of 
sand flies, as 'the walls, inside and out,. show numerous cracks and 
creVICes. 

The roads are made of ordinary mud without any form of metalling, 
the result being that, when it rains, all motor tr~ffic- ceases, only mule 
roads, which run parallel to. the main roads, being open for transport. ' 
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On each side of the main roads water channels have been dug to help .. 
drain the Cantonment, to convey water to the watering-places for animals 

• and to provide water for watering the roads, to lay the dust in dry weather. 
There are in all' about thirty-six, miles of these channels, which are badly 
kept and overgrown in most places with weed. In the event of fire, water 
is pumpe9. into the channels in .the sector in which the fire has occurred 
by the E. and M. section, otherwise the channels are usually .only half full. 

High level water tanks with distributing pipes are now being put in, 
and it is hoped that when this work is completed, many of the open 
ch~nnels may be dispen~ed'with. 

Drinking water is derived from a separate pipe system, and is perfectly 
safe for drinking and washing purposes, though in the hot weather it is 
unpleasant to drink direct from the pipe-my; bath was filled daily from 
the cold water tap in my bathroom and usually had a temperature of about 
89° to g::~o, . 

Surrounding the Oantonment on all sides is a high bund of brushwood 
and earth, intended firstly to keep out the river when it is in flood, and 
secondly for defensive purposes. On the bund at intervals of about 800 
yards are block houses, and outside a double apron of barbed wire. 

Looking from the top of the bund, Alwiyah (civil) Cantonment and 
some of the higher. buildings in Bagdad can be seen to the nor.th an'd 

.. nodh-west; Kaqadah, the area occupied by Brigade Headquarters a;nd 
No. 61 Indian Stationary Hospital, can be seen amongst the palms to the 
west. A fringe of palm trees on the banks of the Diala river,about five 
miles out"with railway line' to Kut-el-Amara, is seen to .. the south; whilst 
to tHe east is desert, extending out to the Diala riv~r about four miles 
away. On this side also may be seen the old lines of Turkish trenches, 
used in' the late war, for the final defence of Bagdad. N ear the bridge, 
carrying the railway over the Diala river, to the south, ~ay be see"n the 
monument erected to tbe Lancashire. Fusil~ers killed in c!ossing the 
rIver. 

-Soon a;fter arriving ap Hinaidi Oantonment, endeavours were made to 
find sandflies or their breeding places, but although many Psychoididffi 
were found in January, no specimens of Phlebotomus (sandflies) were 
found until ApriJ .. 

The first specimen of the latter genus was seen, on a wall, on April 5," 
but this evaded capture; no more were seen' until April 14, on whichdate 
a male or female (P. papatacii) was caught. After this the numbers 
increased rapidly, and I find it noted in my diary on May 7, " Sand flies 
descended in swarms, when the fan stopped, otherwise I would have had 
a goodnight's rest." ," ~ 

The flies appearto come out in batches, and it was possible to find them 
alternately ip two buildings kept under observation; during one week one 
building would contain many and the other none, the next week this would 
be reversed: 
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352 Notes on the Sandjly Group 

The earliest species to be caught was P. papatfl,cii on April 14; it was 
not until April 24 that the first specimen of P. minutus was taken, on a 
wall near an electric light. This Latter species was not nearly so common 
as the former. These were the only two species caught during my stay at 
Hinaidi Cantonment, and although P. sergenti is reported as occurring in 

, 'Iraq, no specimen was caught by me. 
The family Psychoididre belongs to the order Orthorrapha, suborder 

Orthorrapha N ematocera (long thread-like antennre), and is divided into the 
following genera: 

(a) Phlebotomus. 
(b) Psychoda. 
(c) Pericoma. 
(d) TrichomYla. 

, (e) Sycorax . 
. Of these Phlebotomus is the only genus which concerns this article. 

THE GENUS PHLEBOTOMUS. 

These are small Diptera, with the wings and bodies thickly covered 
with hairs. P. papatacii is a large species, whereas P. rninutus, as its name 
implies, is very small, so small in fact that it is almost impossible tosee 
pinned specimens without the aid of a hand lens. . 

The wings, which are described as oval or lanceolate, when at rest are 
held at an angle of about 45° with the body in this species, whereas in the. 
other species of the family they are folded down in a manner similar to 
that commonly affected by moths. This method of holding the wings is 
of great assistance in picking out specimens of Phlebotomus from a large 
collection of Diptera round lights and on walls. The wings have a peculiar 
venation of their own and to a casual observer appear to ha~e nine or ten 
longitudinal veins, which are nearly parallel, with no transverse veins. 
This is due- to the facts that the veins usually branch nearer to the root 
than the tip of t'he wing, and that the transverse. veins are very small and 
inconspicuous, and are also situated near the root of the wing, and that the 

, second longitudinal vein has three branches, all of which are conspicuous, 
5lspecially in cleared specimens. 

The presence of hairs ·on the wings also tends to mask the venation to 
a considerable degree. . 

. The distinguishing feature in the wings of this genus is that there are 
two simple longitudinal veins between the forked veins and, that the first 
simple vein arises from' the forked vein much beyond the anterior cross 
vein (Willis ton).' 

The eyes are large and black, clypeu,tl prominent, palpi long and flexible, 
proboscis of moderate length. 

The antennre are long and bead-like, consisting of sixteen segments, of 
which the first is much longer than the remainder and the .three terminal 
are more beaded. 
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The legs are long, ,the tibioo have no spines, claws are simple. ' 
Movements of the fly are rapid, and 'when, attempts are made to ,catch' 

specimens in tubes from off. walls, they make a short flight of an inch or 
two, which resembles a jump, and after Jwo or three of these short flights 
usually flyaway. Owing to the rapidity with which they make ,these 
small flights they' are extremely difficult to catch in' tubes, but may be 
more easily caught if an electric fa:n is turn~d on, as they then appear to 
be af~aid to release their hold of the wall. The range of flight was not 
fully worked out, b!1t ,specimens were watched flying the length of two 
rooms, totalling about forty-five leet, and certainly seemed to tire towards 
the end of the flight and could be caught on the wall at the end quite 
easily. Probably about fifteen to twenty yards would be the extreme 
range of flight for normal specimens, gorged females flying a ,lesser distance. 

The distinguishing of _ the various species is difficult unless males are 
caught; the wing venation differs slightly in all species; type specimens of 
each species are' required for comparison. In the, males, however, the 
claspers differ to '1 considerable degree in each species. ',' 

The best way to deal with the specimen is'tD soak it for a short time in 
weak caustic ~oda, to' dissolve away as much of the soft tissues as possible. ' 
The fly is then washed, stained, dehydrated, cleared and mounted in the 

. usual ,way and then examined under a low-power, about one inch to two-
third inch objective. . 

'\ 

, P. papatacii. I!.. minutu8. 
, ..Terminal Male Clasper. 

In P. papatacii the terminal segment of the male clasper carries three 
terminal spines and two' spines at about the junction of the middle and 
terminaIthirds of the clasper, the latter being on the inner side of the curve. 

In P. mill;'tus there are three terminal and one sub-terminal spine. 
Owing to, pressure of other work it was not possible to devote one's 

time 'entirely to the study of the habits of these flies, but certain points 
were noted. . ' -

Adults were found in large nu~nbers in damp rooms, such as wash
houses, sculleries' and bathrooms, but also invade bedrooms, especially 
those which were kept d~rkened ill the day time, where they hide behind 
any clothing hanging on the ~alls and behind boxes an!! c.upbDards. , 

Females Dnly were found to bite, chiefly at night, but one is frequently 
bitten by day if wearing " shorts" whilst sitting at a writing-table. 

, If kept intubes,contaiQing damp blotting paper, females will feed, at 
any hour of the day. When feeding, the fly occasionally rests and moves 

23 ' ' 
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Notes on the Sandfly Group 

away to a fresh spot and then resumes its meal-several, fed on my fore
arm, were seen to make at least three such changes, even though they had 

, not been disturbed in any way.' As soon as a full meal has been taken the 
fly endeavours to find a darkened spot in which to rest. 

The slightest wind seems to p~event the flies coming out, so that they 
ar_e most troublesome on still nights. An electric fan will keep them away, 
but should the fan stop the last state is worse than the first, as they seem 
to arrive in hundreds, get into the bed and remain there . 

. Bothsexes are attracted by artificial light-the first pair found in copulo 
, was taken from a wall within a few inches of an electric light. 

During the day they usually endeavour to find some form of cover, such 
as hanging clothing and rugs, on walls and other such places-coming out 
at night to fe~d. 

They are able to reach a considerable distance from the ground, being 
just as troublesome on still nights on the roof as inside buildings. Officers 

. sleeping on the roof at -N o. 23 British Stationary Hospital, a distance of 
nearly' forty feet from the ground, frequently complained of being bitten 
by sandflies. 

Both males and females are able to get through nets. having a mesh of 
twenty-two to the inch, they also get into the bed from underneath, work-

. ing along between the layers of the bedding. I have frequently seen them· 
entering my bed by getting under the top end of the upper sheet; once 
inside the bed they attack the arms and ankles or any of the exposed parts. 
(More' will be said about the habits of adults whenc6rfsidering sandfly 
fever in Part II of this article.) 

Eggs.~Only one batch of about forty eggs was obtained: these were 
laid by·-a female, previously fed on my forearm, on wet blotting paper in -a 
,test tube. Unfortunately I contracted sandfly fever at· the time the eggs 
were laid, about three days after the blood feed had been given, and by tile 
time I felt fit enough to take interest in entomological matters the eggs 
had partly dried and did not hatch. 

The eggs were very elongate, large for the size of the fly, dark brown 
in colour a,nd covered with a raised network of darker wavy lines . 

. No larVal were found, although many likely breeding-places were 
examined and much rubbish and debris from various sources were placed 
in tubes and tins. No pUpal were found. 

PART n.· 
SOME NOTES REGARDING SANDFLY ,FEVER. 

Sandfly fever 'Yas very prevalent during .May, June, and July. The 
first case was reported on May 1, and up to the end of July 287 cases 
amongst British troops alone had been treated at the Post Hospital,. exclu
sive of cases which had been sent into No. 23 British Stationary Hospital, 
Bagdad. At the latter hospital the number of admissions from various 
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sources for san_dfly fever were: 302 for May, 414 for June and 443 for 
July. Except in special cases no patient was sent in from Hinaidi, on .. 
account of this disease, until his temperature was over 1()3° . 
. _ As, stated previously the first sand fly was, seen on April 5, but it was 
not until about- a morith later that the first mise of sand fly fever came for 
treatment. -

\ The symptoms-of the disease are very similar to those of influenza at 
home, but th~re are no catarrhal symptoms. 'One very constant symptom 
is pain behind the eyes with congestion of the conjunctivtB. 

Perhaps a description of a personal experience, which 
more or less normal in its course, may prove of interest. 
information I kept up a case sheet of my symptoms. 

appears to be 
Fo,r personal 

On April 28 some sandflies, confined in a test tube, were fed on my 
foreal'm, in order that, if possible, some eggs inight be obtained. 

Previous to this I had been badly bitten 'on April, 27. On May 1 I felt 
rather seedy, there were no local symptoms of which t could complain, 
but I felt a general condition of malaise,; smoking became unpleasant, 
al ways a bad sign in my case. May 2: Still feeling seedy, with myalgic 
p~ins all oyer, especially marked i~ the back and neck; headache and pain 
behind the eyes. Tongue clean, bowels open, skin dry, pulse .normal. 

I had finished my office work by 10 a.m. and lay down until lunch 
time lp.m.; owing to a: feeling of nausea I did not ear any lunch, and went 
back immediately afterwards to my room and again lay down. By.this 
time the headache was intense, eyes very painful and congested, legs weak. 
At 4 p.m. feeling worse I decid~d to undress and go to bef,l'; there was 
nausea and attempts at vomiting~ Pulse 80; temperature 103° F. 

_ I had no dinner, took ten grains of. quinine bihydrochloride and slept 
well. 

Blooq slides were found to be negative to malaria. 
May 3: Morning temperature. normal, headache better, general feeling 

of weakness. Bowels not open ; pulse 64;' this pulse-rate was constant 
throughout the day. Evening temperature 101'6° F.; . Plllse 64; pains in 

': back, both iliac fosstB and over the liver, the latter rather severe. 
May 4: Morning temperature -normal, still feeling very weak, but as 

there was a ·man in the guard detention room who had to be dealt with, 
. I had to get up, only to find that my legs were very weak and practically 

useless, so I had to go over to the Office, a distance of about 150 yards, in 
an ainbulance. Appetite bad; ,bowels open; medicine as before.Tem-
perature normal; pulse 80. . 

From this, date onward I gradually recovered, but had a feeling of 
weakness for about a week afterwards. There were no complications. 

'rhese symptoms of mine were, I think, fairly typical and identical with 
many others seen in the wards-in some cases, however, there is not tGe 
slowing of the pulse. The extreine weakness after the attack is a very 
':lonstant feature, and men when sent out after an attack are always given 
a few days off duty in which to reg11tn their strepgth. 
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356 Notes on the Sandfly Group' 

Only one ca'se of jaundice was noted amongst all the c~sesI have seen, 
which nin into some hundreds, and in this case it is doubtful whether his 
original diagnosis of sandfly fever was correct. 

DIAGNOSIS. 

At first .there were no means for examining blood slides at Hinaidi, 
but later on a supply of slides aDd Leishman's stain was obtained. 
The blood of every fever case was then examined by C,aptainTibbs, 
R.A.M.C.; in only one case was anything abnormal found, namely, 
B.T.parasites in a case of malaria. 

The diseases from which sandfly fever has to be differentiated are: 
Malaria, dengue, typhus, the paratyphoids, and influenza. 

Malaria.-The past history of the patient and the absence of pa,rasites 
in the blood helped to eliminate this disease. 

There were no fresh infections of, malaria at Hinaidi, as' luckily 
anophelines were'rare; although careful search was made' only four were 
caught during the whole of the time (six mOIlths) I was in- the Cantonment. 
All four belonged to the same speyies-'-A. pulcherrimus. 

One of these behaved in a manner quite contrary to the usual habits 
or mosquitoes and suffered death accordingly. It bit an officer in the 
latrine at 2',BO p.Il?-.; the temperature at the time; in the latrine; was 11Bo F. 
The latrine was a' simple corrugated-iron structure-with rminy large 
openings and qu}te as well lighted as tbe mess verandahs. . . 

. Dengue . ....:..Tbe vectors-.lEdes calopus and Culex fatigans (?)-.:-were not 
found in the Cantonments, nor did ~ny of the. patients devetop any skin 
rash. . 

Typhus Fever.-Lice may be said to be entirely absent among the British 
otber ranks; though one or two men arriving -with fresh drafts occasionally 
'were found to be infested. Amongst Indian other ranks lice were in 
many cases common in spite of disinfestation. This disease could be dis
missed owing to the short duration and absence of rash, also on account of 
there having been no deaths. 

Paratyphoid Feven-Although it was not possible to carry out agglu
tination tests, the short course of the disease eliminated this group. 

Injluenza.-There is little doubt that had these cases occurred in 
England they would all have been diagnosed as influenza-but the absence' 
of catarrhal symptoms and the slowing of the .pulse in cases of sandfly fever 
are of use. 

There is no doubt that there is still a large field for further investigation 
of this disease. Regarding the method of infection-::-this is undoubtedly due 
to the direct bite of the sandfly .. It has been suggested that the infection 
may be carried from one generation to the next through the ova, as in the case 
of yellow fever (Hindfe)-in favour of this is the fact that all the fiies'fed 
on my arm were unfed females, and although others had bitten me on tpe 

\ previous night, not ap.y of those caught showed any SIgns of having taken 
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a meal previously. 'No other cases had been report,ed in. the Cantonment- . 
the date on 'which the symptoms first showed in. my case coincided with 
the date of the first case to be admitted from other units, namely, May 1 ; 

- no one living on the Mess ,premises or in any adjacent building, the nearest 
of which was over fifty yards away and so probably well beyond the range 
of flight of sand flies, had been ill. Even on still sultry nights, uI}der the 
most favourable cond'itions, it is doubtful whether sand flies can fly more 
than fj.fteen to twenty yards. . -

Intermediate 'hosts have been suggested by some as being the reservoirs. 
of the disease, 'such as lizards, frogs and. other reptiles. One young lizard 
was found in the bathroom la~e in June-frogs were found in the w!lter 
channels; on the roadsides,the.nearest being over 100 yards from the 
Mess, and it v;;as not until the end of. May, after a .garden hact been- com
menced, that toads were seen anywhere near the Mess. In any case, had 
these flies previously fed on any living creature, some 'indication of the 
meal would probably have been seen in the abdomen. So far I have-not 
seen any report that the stomach contents of sandflies have been found to 

_ contain reptilian blood. . 
The prevention of sandfly infection is one of the most important duties 

.of all medical officers' doing duty in- the tropics, an9- although certain indi
viduals have paid much attentiQ1} to this, no general .work . seems to have 

. been done. ' 
Several methods were tried at Hinaidi' Cantonment, but none gave very 

satisfactory results .. 
The following were tri.ed :-. 
(a) Spraying of walls of all buildings to a height of ten feet, also spray

ing of rubbish heaps. This was done at least twice' a week, more often if 
possible, with either creso) solution, an emulsion of crud~ oil, or Army fly 
spray. This method probably destroyed many flies and larvffi; but was not 
suffici~nt to prevent .the disease. . 

. (b) Nets.-Tllese were issued to the men, but onlra small percentage 
were given the ',I 22 mesh" ; these were found to be unbearably hot on still 
nights and men could not be induced to make proper use of them. From 
experiments ~arried out it was found that P. minutus immediately escaped 
from tubes cpvered with the" 22 mesh" netting a:nd P. papatacii 'with 
some difficulty-fed females seemed unable to escape-but this is of little 
consolation as by the time ,the female has. fed the damage has probably 
been done. . 

The method employed in these experiments was to place flies in a dry 
, test tube, over the end of which a piece of netting was tied; a second tube. 

containing damp blotting paper was then tied over the ,mouth of the first 
tube, the netting naturally being between thfl two tubes. If the flies 
wanted moisture they had to get through the netting. P. rninutus usually 
escaped before ·the second tube could he placed in position, and in only 
one. case did P. papatacii fail to get through in the course of the night,' 
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The flies also appear to work their way into the bed from underneath, 
between the tucked-in net and the bedding.' . 

It would be impossible in the hot weather to sleep under nets of a 
smaller mesh than 22, owing to lack of ventilation. -

(0) Sleeping oQtside and on the roofs of buildings: On still nights the 
flies were just as. troublesome outside as inside; on windy nights there were 
no flies; 'but there was always the chance of a dust storm which would 
drive everyone into the buildings. 

(d) Electric fans if in sufficient numbers were found to be good, pro
viding the current was constant; if the fans stopped the sandfiies came 
'down in swarms and got into the beds, where they continued to feed 
thro~ghout the night. 1 , 

At' one time the fans were frequently stopping, owing to the current 
having to be brought .from Bagdad, but later a local power station was 
built and the supply of current considerably improved. 

The numb'3r of fans supplied to the 'barrack-room was insufficient, R to 
a room of 22 men arid 5 to a 40-bedded room""":'in the new barracks there 
has been a large increase in th'e number of fans supplied. 

(e) RepeUants: Vermijelli was tried by some;. but owing to the mess 
it made of bedding and clothing was not popular. Citronella and 'paraquit 
were also used~ but the effects usually wore off in three or four hours, so 
unless one was prepared to sit up and re-apply.these, ,the preparations 
were useiess-c-as. a temporary measure paraquit was' found to be the mos.t 
efficacious. . 

It is fully realized that these notes are by no means perfect, but con
siderabhi' attention was given to the subject, and it is hoped that they 
mayp.elp others servii:;lg in sandfly infested districts in any further investi
gations they may carry out in their endeavours to combat the disease. If 
so the writer's efforts have not been in vain. 
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