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INTRODUCTION

THE First Report of these laboratories was 1ssued in the autumn of 1904 Tt gave

an aceount of the work perfurmed during the first year of the mstitubion s existence,
that 13 to say down to the end of January, 1904  Since that pertod I think one can safely
sty tht the record has been one of steady progress  Buch, at least, 13 the eise regarding
the work performed It his greatly mereased both 1n amount and varety but, fortunately,
widitions 1o the staft have rendered 1t possible 40 cope with the routme daties, while some
efforts at research have also been made

In the Furst Report T foreshiduwed the appomtment of a chemst, and suggested that
@ truned collector and observer with 1 roving commisston 1 the Sudan, wonld constitute @
valuable addition to our forces and ncrease our knowledge of Tropieal Pathology

The first post was m due course filled by the selection of Dr William Beam, whose
reputation as a chemist 1s widely sprexd and who 1s especially well versed m economic
chemistry  He commenced his duties on October 2nd, 1904, and there can be no doubt that
lus appomtment has been amply justified THe has been kept constantly busy, and 1t 15
granfyng that the chemcal portion of this Report bulks so much more fargely A speenal
effort has been made to render the chemical research of as practical a nature as possible, as
1t 15 believed this will best meet the needs of a rapidly developing country ltke the Sudan
I would draw special attention to Dr Beams mnvestigations on the nver water of the
country, and on1ts grams and salts  Work on gums has also been commenced

Like Egypt, the Sudan depends for its prosperity chiefly on the Nile or rather, the
Niles and thewr tributares Dr Beam early began special analyses of the waters of the
Blue and Whate Niles, and at the request of HE The Governor General, these mvestiga-
tions were altimately extended to the waters of other rivers They are not yet completed,
but a good start has been made and some mteresting pomts have already been elueidated
Agan, the Sudan must 1 the future develop along sgricultural lines, so that work on the
constitution of 1ts cereals is of mterest and of considerable importance At present its gum
forests are the Sudan's chuef asset and enquiry has shown that very little 1s really
hnown about gums Dr Beams labours may yet serve to plice the trade m this commodity
on o sound basis It will, at any rate, probably demonstrate the excellence of several
varieties of Sudanese gum  There has been much general work on water, milk, food stuffs,
mineral deposits and natural products It was o more difficult matter to fill the other post
but, thanks to Mr Wellcomes munificence and the mterest HE The Governor General
tooh 1 the matter, Dr Sheffield Neave was appomnted under the title of Traselhng
Pathologist and Naturahst Although it has been 1mpossible to retam Dr Neawve’s services
for o second penod of six months he has achieved a considerable amount of valuable work,
often under very trymg circumstences, during the short perod at s disposal®*  This
statement can be amply verified by a perusal of lis appended Report One of the cluef
reasons which made me urge his appomtment was the rapd spread of Sleepmng Sichne-s
into the northern parts of Uganda, and the proxumty of the Sudan to the Nile Provinee of
that conntry  This led one to fear that, i Glossina palpalte exsted on the Upper Wiate
Nile mn Sudan territory, the disease mlght spread and play havoe amongst the Bans, Dinkas

® It is hoped that this dumon of the work mu be eontmned ata h\er period

Appo ntment
of a Chemist

Appointment
of 2 Travelling
Pathologsst
and Naturalist
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INTRODUCTION 11

In the bactenologieal laboratory attention has been cinefly directed to the question of
trypanosomiasis m equines and cattle and to the discovery of a new blood pariate, @
Heemoyregarine, 1n the Jerboa or desert rat A somewhat siular parasite has also been
found m the Norway rat A full nccount 15 given of these researches Mosquito work has
been steadily continued, some attention has been paid to bilharziosis m the Sudan and there
has been 2 great deal of clmicil work for the hospitals and samtary work for the touwn
generally Tnsect pests and gramn diseases have also come under notice and the value of
zeers as bacteriological filters 1s 2t present bemng determed

I have to report that there has been an extenson in the premses The Director of Lxtens on of
Education kindly grinted the use of two extra rcoms  One of these has been comverted mto premises
the Directors office wnd accommodttes the library , to the other which adjomns 1t the
labor wories museum has been transferred It 15 thus next the kitchen wnd preparition
room and 18 more conveniently situated while the re arringement has enabled the old
museum room to be attached to the Chemicil Departinent  Dr Beam has fitted 1t out s 1
water analysis room and place for stinding Appuatus and there 15 no doult 1t w s nrgently
needed  He his ilso atered and re furmished the mamn Chemical Room to meet s
requirements

This year the 1iboratories were fortunate enough to recenve & print of £1322 winch Speciat gram
enabled special chemical apparatus to be obtamel and new bool s and periodicals purchased
Some bacteriologic il equipment was also added and Lreal ages were made good  Our smill
mnual contingent was quite msufficient to meet these necessities

The hbrary though still far from perfection 1s farrly well supphed and the number of The!brary
saentific journals taken in or presented has undergone considerible addition

The museum has marhedly 1ncreased m pathologicdl maternd  biting flies ticl»

[ rogress of th
anl mosquitoes  Not many new natnve drugs hive been wdded A few were sent by tuseum
Captam Ensor from Suthmm It 15 1mpossible to mention all those who have bencfited the
museum but I would hke specially to thank Colonel Penton and Colonel Hunter, the pist
and present Prmupd Medical Officers Magor Bryy  Ciptamn Nickerson and Ciptamn Hughes
for specimens of biting diptera and Major Dansey Browming Mr Cnspm Mr Waterfield and
Captan P E Vaughan for v iluable pathologicl materinl  Mr Crspin has also furnished
interesting photographs of various diseases I regret that the bewutiful seres given by
Dr Chnstopherson during the first year of the lnboratories existence his not been further
sugmented

Colonel Gnffith Captun Head and Mr Thomas have contmued generous donors
anl tlere 15 quite a respectable vetermary pithologieal department now m exwtence
Mrs Bioun has rendered muchk aluable help m the wdentificrtion of ticks many of
which were sent by Mr Gorrmge  Sir Rudolph von Slatm Linlly presented a gost
showing au interesting ealformation

Other gifts hamve to be recorded  Besides elastic dust proof Bookeases for
the hibrary Mr Wellcome presented a valuable Stercoscopic Cameri—a most useful
apparatus 1 view of Dr Bewms ability as a photographer while the outfit which he
provided for Dr Neave s expedition was most complete and comprehensive 1n every respeet  Grsrone

Mr Miemllan at the elose of his kxpedition very hmdly handed over a fine Zemws '20ortones
microsco ¢ a lapted for photographie work It Tiis proved of great ~ervice

It 15 agam a pleasure to state that medieal officers stationed m Thhartourn have freely
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i% INTRODUCTION

availed themselves of such advantages as the laboratories offer, and have done a considerable
amount of work in them.

Major Frskine, Captain Jameson and Captain Evans have all been frequent visitors,
while the officers of the Egyptian Medical Service, and especially Major Dansey Browning,
have often attended for purposes of work and study.

As regards the future, two things stood out clearly. The laboratories required more
money and a certain increase in the Staff. I accordingly applied for an increase in the
contingent, which had become quite inadequate. The laboratories are growing and require
to be fed, otherwise their constitution will suffer. Similarly the work is growing and
requires to be tended, otherwise there is a danger of its being neglected and much valuable
material may be lost.

Dr. Beam required an assistant in the Chemical Department. Much of his time was
taken up in preparing standard solutions and in the trivial but important details which
should fall to the lot of a trained assistant. DMr. Friedrichs is kept comstantly employed
in bacteriological and musewm work, and native helpers have so far proved to be broken
reeds. They cannot be trusted beyond the bottle-washing stage. I am very glad to say
that both my applications were granted. The laboratories contingent was increased and
Mr. J. A. Goodson arrived at the beginning of this year as assistant in the Chemical
Laboratory.

An Economic Entomologist to take entire control of the insect pest work, to study the
conditions both in the fleld and in the laboratory, and to carry out experimental research,
would not only fill a vacant place in the Staff but would be of great benefit to the country.
Every year taxes, amounting to large sums, have to be remitted owing to the ravages of the
Aphis sorgli and other pests. There is a great deal of work to be performed, but it is
special work and would take up the whole of a man’s time. As much as possible has been
done in the laboratories and some progress has been made, but the possibilities ave great if
funds can be found for such an official who might also conduct valuable researches as
regards the breeding habits of Glossina and other biting Diptera. He has been applied for,
and T Liope may be appointed.* I saw something of what was being carried out in Egypt in
this direction and it was very hopeful. The Sudan offers a large and even more interesting
field of study, while it is a poorer country and cannot so well afford to be robbed by these
enemies of the husbandman. We have again had the benefit of Mr. Theobald’s
knowledge, both as regards mosquitoes and insect pests, and Mr. Austen has rendered much
valuable aid with reference to biting flies. ~ Well-nigh three years’ experience has convinced
me that if a floating laboratory were attached to the Department a great step in advance would
have been taken. The Southern Sudan is a country seamed by water-ways, on the banks of
which are clustered native villages wherein all manner of rare and interesting pathological
conditions are to be found. Flies and mosquitoes abound, the birds, reptiles and fish harbour
strange parasites, men die from curious diseases, there is a vast field for the study of Tropical
Medicine. Material occasionally reaches us in Khartoum from these distant regions, but it is
too often in a damaged state. Blood slides are dirty and spoiled, insects broken, notes

“incomplete. If the conditions eould be studied locally in a proper manner, I am certain that

much of value could be garnered. I have tried doing blood work and microscopic work mn a
native hut, and it is most disheartening. Dr. Neave had similar experiences. A laboratory,

! *
* Permission was obtained for the immediate appointment of such an official, and Mr. Harold King, of the
South Kastern Agricultural College, Wye, England, has been clected to the post.



INTRODUCTION 13

either on a barge towed by a launch or on a small steamer would be an excellent way of
meetmg the problem If Sleeping Sickness spreads from the Congo 1t would enable good
work to be done on the Jur river and m other parts  Captam Greig agreed that 1t wonld be
the proper way to conduet the study of trypanosomitsis and malaria m this country

Further, 1t would enable economic mspections to be readily made The stes of salt
and hime deposits the fields ruvaged by msects, and certun of the gum distrcts could be
revdily isated and much of the necessary work done on the spot The same 15 true if
epidemies scourged the river banls Tt 13 very difficult to transport pathologieal matenal
i the Sudwn  Given a floatmg Iaboratory and this would be obviated m large measure
save as regards museum specumens  If such 4 barge or stexmer can be obtamed Mr Welleome
has signified ne willingness to fit 1t out as a laboratory *

There are various lmes along which 1t 1s mtended to pursue mveshigations given time
and opportumty The bueteria ind protozoa of Nile water should be studied The ongin
of that common -nd enippling disease, Mycetoma, badly wants elucidation So does the
action of bacterny m the formation of gum, a lme of work begun i Austraha by Dr Greig
Smith  Gumea worm infection 15 not fully understood Trypinosomiasis 18 yet veiled m
clouds of ignorance, especially as regards remedinl measures  What should prove an
wteresting and valunble step has been taken at the mstigation of Mr Currie  The Trustees
of the Carnegie Research Fund have been approached and they have agreed to recogmse
these Itboratories as o working place for their Research Fellows Tt 13 hoped that, before
the end of 1906, two such Fellows will have been appomnted to conduct mestigations i the
Sudan, the one working on chemical, the other on bacteriologieal or pathologieal hues

Tt will be seen there 18 much to be done, and 1t must be confessed the Sudan has its
disadvantages as regards scientific work  Heat, wind and dust are our cluef adversaries
The acecompanyng remarkable photograph of a haboub, or dust storm (see Fig 2, page 8),
sweepmg over Khartoum North, i June 1905, and taken by Dr Bewm, gives some 1des of
the chmatie troubles which at times have to be faced during the trymg summer Hence
progress must be slow, and mprovements are required such as double windows, electric
fans and electric hght, dust proof rooms, effient ventilation &c but no doubt these wll
come m tume, and things are very far from being unsatisfictory Abose all the support
and help rendered vne by many officials hightens the difficulties and encouragies the worher
As before, T have to thank the Director of Education and hus staff for much hind md, wlile
various sclentific depirtments m other countries such as France, the United States, South
Africa and Australin, have helped us with hterature wd advice My hearty thanhs are
also due to the Iaboratories staff for their co operation and support, and to all those
who have favoured us with specimens and mformation

* It gives me much plersure to state that this request has ako been favosrably considered and that erc long
a floating laboratory will be at our disposal

Future
mvestigations

Adserse
climatic
conditions

Foreign aud
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15

Mosquito Work v KuArToUuM AND IN THE ANGLO-Eeyerian
SupaN GENLRALLY

In the Furst Report of these Laboratories an account was given of the starting of o
mosquito brigade, and of 1ts operations

It was shown that 50 per cent of the total water collections in Khartoum were found
to be infected, wnd that six months’ work reduced this number to 95 per cent, and
addition caused the disnppearance of Anophelmes, and a great lessemmng 1n the number of
Stegomyia

These results were so encouraging that 1t was deeided to contmue the brigade, and to
bring Khartoum North mto the sphere of operations This wis done m March, 1904, and
I am now able to give a nearly complete It of statisties of mosquto reduction for
Khartoum apd Khartoum North  As previously pointed out thewe figures make no pretence
at absolute accuracy, but they closely approach the truth

The term water colleetion 15 a somewhat arbitrary one Tt includes all wells holding
wateran which mosquitoes might breed, ram pools of sufficient s1ze or depth to remam for a
period of at least ome week, sumlar pools left by the falling Nile, the syphon pits of
irngation channels, or pools formed by leahing channels, permanent garden pools or ponds,
and bath waste-pits

Zeers, fire buckets holdmg water, and sumlar collections which cannot be regarded as
permanent, are not counted m the monthly returns unless found mfected

This method 15 about the most satisfactory that can be devised, and gives a fauly
definite basis on which to work

Collections m boats, barges and steamers are not mecluded m these returns, though
statistics are kept about them for purposes of reference *

MOSQUITO STATISTICS—KHARTQUM 1504 190>
Co~riNvaTION FROM FIRST REPORT

Total Infected \ Percent
Year | Month Water | ———————— age Remarks
, Collecuons | 5 jasc) © l S | Total | Infected
i
1904 | April 709 1 kij ‘ 1 79 ‘ 11 Operations began 1 Oct 1903, prior
towhich, percentage infected was 50
My | 73 5% | | [ 78
June 703 a | |81 4% |
July I oo % 25 ‘ 3
August ‘ 689 43 43 | 702 | Risedue to heavy rums and formation
] of pools
September 656 1 20 I 21 363
October 634 1 18 o ewm
\ November 686 15 15 278
December 613 | 19 19 310
1905 Jopuary 652 ! 18 Vis | oane
i

 Iu the tables A sigmifies Anophelines, C, Culices and S Stegomyue
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MOSQUITO STATISTICS—KHARTQUM, 1904 1905—{continued)
CoNrtnuaTiow Froy Fist Report

Total Infected
Year{ Month Water e Remarks
Calfesions { ! axc| c ‘ s | To | Toiected
1905 ) February 638 19 19 288
March 666 26 26 388
Aput €76 1 Y] 18 | 266 | Aunophchwes fonnd i mver pools
May 666 2 3 R¥) 38 57 Anophelines found 1n niver pools
June 666 1 12 13 1957 | Statistics doubtful, temporary mes-
penenced ms))cclur
July 666 1 17 18 2707 { Statistics doubtful temporary inex~
perienced 1nspector
August 680 1 42 43 620 Usnal 1nspection resamed
084 33 33 482
October 73 2 4] 62 843 Heavy rams, many pools, coverigs
of wells wished away
MOSQUITO STATISTICS—BHARTOUM NORTH, 1904 1903
Fro COMMENCEMERT OF OPERATIONS
|
Total Infected Percent
Year Month Water |7~ age Remarks
Colleseoms { o 5,\ ac 5 < i S | Towa | Mnfected
1904 1 March 56 ’ T 15 ! i 15 | 2678 Prior to operations
Apnl 55 { 10 10 1181 Operations began this month
May 55 | 6 6 | 109
June 5a | | 5] 99
July 59 ) f 9 9 152 Rise due o mcrease 1n nnuwsed wells
and 1nfection of lerking trrigation
| channely
August 59 ] 3 6 | 98
September] 59 | 1 [ 6 | 98
October 59 l 2 2| 34 Deerease due to wells being corered
November| 49 J ] 3| 39
December 59 | ‘\ 4 4 68
1905 | January 93 ( 5 5 510 Town rapudly extending, miny new
welly
Februaey 9 1 1o 4] 408
March 100 1 |6 6} 600
Aprd 103 ! 1 5 5 | 485 | Ram pools formed
May 98 ! 4 1] 408
3 3002 | Statisties dmxmm, tcm poriry 1nexe
June 100 ‘ I 3 ncnlxg o . P Y
L] 2 2007 | Statidices oub\ nl tcm Ty lnex-
dviy 00 penienced m:pcct v
7 8 727 Usaal ospection resumed, leakang
dvgust 30} 1T srrigation chtosels ¢
September] 113 1)1 } 4 6| 33
|
1 1 6 { s Rain pools formed, syphon pits in-
October 15 1 ; fortad yphen p
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Tt will be seen that the town has been kept in a fairly satisfactory state, and one vastly

different from that which used to obtain. Anophelines have been practically abolished,
though we are always liable to their recurrence owing to outside infection, and, latterly, they
have been somewhat persistent. If, however, prompt measures are taken as 5001 28 they
are found, they usually speedily disappear. The only instances where they mmameq for
some time occurred in Khartoum, when river pools were forming and Mr. Newlove, the Sanitary
Tnspector, who has conducted the work with much energy, was absent on leave, and %n
Khartoum North. In the latter case the irrigation channels of certain barracks were in
a leaking condition, and in the pools which had formed the Inspector fO}llld the larvee of
Pyretophorus costalis. He had the pools oiled, informed the person in charge of the
occurrence, and received a promise that the necessary repairs would be executed.
Unfortunately, he relied on this promise and did not again visit the spot till the time
ame for his customary round. For some reason the work was not carried out, the
Anophelines bred freely, and what is remarkable is the fact that during this period several
cases of primary malarial infection occurred amongst Egyptian soldiers in these barracks,
all being men who had never been south of Khartoum. This shows the importance of
proper supervision. Inspection is often very hot and tiring work in the summer, and
Khartoum North is difficult to reach, but unless care be taken to see that instructions are
really and correctly carried out, failure will frequently result. The simultaneous occurrence
of Anophelines and malaria is very interesting. The same thing occurred at an earlier period
in Khartoum. Anophelines were found breeding in small numbers, and at that time the
solitary case of primary malarial infection seen by Major Dansey Browning and myself in
Khartoum, during the winter of 1904-05, came under observation.

It is not justifiable to make a definite statement to the effect that malaria has decreased
in Khartoum, because no statistics are available whereby this can be proved. Malaria is a
disease which often can only be diagnosed with certainty by blood examinations and there
arc no records of such in the past. We do not lmow exactly how much malaria previously
existed in Khartoum though we can now obtain some idea of how much exists at the present
time. There is a very general opinion, however, that cases of “fever” have diminished, a
supposition supported by the experience of those responsible for the health of the large
garrison which contains many highly susceptible Egyptians. There can be no doubt that
primary malaria is now rarely encountered in Khartoum. As, heretofore, numerous cases of
the discase came into the city from both Niles, while cases of recrudescence of old attacks
are not uncommon, but the carriers are usnally absent and hence the parasites are not
transferred from the sick to the healthy. T have not scen a living, wild, adult Anopheline
in Khartoum for more than a year and a half and I am always on the outlook for these
msects.

[t is instructive to examine old records. Thus Schweinfurth® writing of the year 1871
and deseribing his return to Khartoum says: “In spite of everything, however, the sanitary
condition of Khartoum was still very unsatisfactory. This was centirely owing to the
defective drainage of that portion of the town which had been built below the high-water
level Tn July when I was there I saw many pools almost large enough to be called ponds
that coulld never possibly dry up without the application of proper means for draining them
off' s stagnant under the tropieal sun they sent forth such an intolerable stench that it was

an abomination to pass near them.  When it is vemembered that Khartoum is situated in

¢ The Heart of Africa, Vol 11., p. 279.
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the desert zone (for the grassy region does not begm for at least 150 miles further to the
south), therc can appear 1o necessary reason why 1t should be more unhenlthy than ether
Shendy or Berber, all that 1s wanted 15 that the samitary authorities should exercise a better
management and see that stagnant puddles should be prevented As T have already
wtimated I found that during my absence, not « few of my former acquuntances had fallen
victims 'to the fatal chmate  How suggestive are these passages! In those dvys the rdle
of the mosquito m malaria was unlmown It was not the stnking and eviporatmg puddles
which were to blame though they may have played % subsidiary purt but the Anophelines
bred out m them

That Schwonfurths friends died of m-lana there can T think be httle doubt and I
regret to say that given @ wet summer and 1t 1s sud compiratively wet summers may
oceur in Ihartoum there 18 nothing to prevent a smmlar state of matters amsing at the
present time Khartoum has been rebmlt and much has been done to render 1t @ healthy
city but there has not yet been time to have 1ts site properly levelled or dramed Because
of recent years the seasons have been dry 1t has not been necessary to cope sertously
with flooding by heavy rams There are no surface dramns the centre of the town
lies m a hollow, there are many depressions  That pools readily form and may persist for
o long time T have myself observed  In October 1905 very heavy run fell for <bout w hour
and a half amounting m all to 18 mches The pools formed by 1t peraisted i some cases
for from twelve to sixteen days anl finally had to be emptied by a firc pump TFig 6
paje 20 Unler favourable circumstances Pjietoy horus costalss will prss through I ats
water stages m a hittle over a week

What 1s to occur if we get repeated showers of torrential tropic ram distributed
throughout several months® I have no hesitation 1n saymg that malarn would oceur
and posstbly run mot  Our hitle mosquic bngwe could never cope with the
conditions speeial worlmg parties would fail to get rd of ail the witer m time the
amount of o1l necesswry would be enormous and 1t woull be blown into hewps 1t the ends
of the pools  Anophelmes wenld myade us from without wmd the siclness rate would certamly
rwe  Observe the statistics given! It 1s always after ram that more mosquitoes 1re found
TIn part this 19 due to the fact that the run often washes anay the soil from under the edges
of the well covers, lewving holes whereby mosquitoes can gun entrince while 1t also cwuses
old wells to fall in and water collectmg at the foot of them, forms very favourite breeding
places  Anophehnes however rarely breed m wells and they ure very fond of pools and
puddies The remedy 13 obvieus Although 1t mny appear to ome that T am merdy
advocating a wiste of money T beliese that Khartoum should either be drmmed or the
levels improved At present efficient dranage would be best No one can s1y when o
compratively wet summer may deluge the town  The Blue Nule can be hept out, the ram
cannot but 1t can be removed and provision for its remos il should be made The town
18 to be gven a water supply and when this 1s an accomphshed fact better provivon will
have to be mude for the disposil of slops and waste waters  VWhatever scheme be eho wn
it might be adipted to deal at the syme time with storm witers though admittedly the
problem 1s o somcwhat difficult one owing to the lack of fall in certan directions * Wil
discussing this subject one mny consuler whence the mvading Anophelines come and how
they reach Lhartoum T believe they are usually bred out m the pools which form m

® 1t 13 saty factory to note that this question 1s now under discussion and schemes for deahin, both with
storm waters nnd waste waters are being, considered

Danger of
flood ng and
pond ng

Howranacts
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breeding 1n some of them  The larvee were destroyed wherever found, and the cases came
toanend At mno time were adult winged Anophelines found, but these must have evisted
m small numbers and undoubtedly eaused the limited eprdemic

In the future the desert land round both Khartoum and Khartoum North wiil, no doubt,
be wrrigated  Herewn lies a great danger to the health of the commumty, and one would
strongly advocate the preservation of a so called “dry zone behind both parts of the town
It should be at least one mile m width, that 1s to say, & mle of perfectly bare dry land,
o sandy stretch, wind swept, and affording no shelter to mosqutoes, should be left between
the farthest likely extension of the town wnd the irngated area  The necessity for such dry
zones has been strongly urged 1n India especially at Madras,* while in Italy their establish-
ment 15 enforced by law  As1s pomnted out by Major King, 1t must ever be a case of askung,
“Is the game worth the candle 7’ Personally I thunk it 1s—at least, as far as Khartoum 1s
concerned—while a somewhat modified scheme mght be adopted for Khartoum North, where
admittedly the difficulties are greater I have heard 1t said that the mosquitoes are preferable
to dust, but such dry zones would never be productive of much dust, and surely none could
prefer mosquitoes plus melara, and possihly plus dengue, to the small amount of imtating
and annoying dust derrved from such dry strips  Of course, a great deal will depend on the
type of wnigation employed

One hns read wath much mterest Professor Ross s addresst on the subject of « The logical
basis of the samtary pohcy of mosqmto reduction’ T believe that sf one had tmme to
devote to 1t the matter could be studied excellently well m hhartoum  Conditions are
specialised and simple, the area to be explorted 1s limited, so are the species of mosquitoes to
be stadied I have had no lewsure to go fully into the matter, but 1 am mchned
to think that the results obtmned here support certamn of Professor Ross’s conclusions
and especially the one wlich states that ‘as a general rule for practical purposes, f
the aren of operations be of any considerable size wmmugration will not very matenally
affect the result ’

In Khartoum however, 1t must not be forgotten that the subject 18 compheated by the
presence of mosqmto carryimg steamers, boats and barges  Were 1t not for these, greater
success would have crowned the efforts at extinetion, or rather reduction

Tt may be ashed why operations conducted for so long « period have not resulted in the
almost total extmction of mosquitoes in Khartoum  The reasons are not far to sech  They
are to be found 1n the immigration already considered, m the smallness of the brigade and of
the funds at our disposal, 1n the carelessness of householders and others as regards well
covers, the cleanmng of zeers, and the repur of wrngation channels, and also to the imperfec.
tions to which all human Iabour 15 lable, and which are always more numerous when the
conditions are tropical and the workers coloured natives  There has to be constant vigilance,
and one must be prepared to make complaints and excite grievances  Memories must
be jogged and offenders pumshed 1if any success 1s to acerue It 13 often wearymng and
disheartenng worh, but 1t 1s worth doing, for the 1ssues at stake are not tnfling  Still we are
nd, nnd well nd, of the annoymg Stegomvia, the dangerous Pyretophorus 13 hept m
abeyance, and Cules, the uliquitous, has censed to be a nmsance

The work 13 being conducted on much the sume lines as hitherto  Native mspectors are
fined 2f pupe are found 1n water collections under their care  The amount of o1l used per welf

* hung  Indmn Medieal Grzette June 1005 Vol SL. p 201
+ Ronald Ross, Brit Med Jour May, 1905, Vol I,p 1025
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hns been reduced to half o pint  Thus 13 etill much 1 exeess of what 14 actunlly required to
lall the larsee  Two ounces have been found to be ample but the larger quantity 1s employed
because some 1s waste 1 owing to spirching and beeanse 3t admits of a film bemg formed
which lasts for several days mn the ease of 1 well and prevents remfection
Several interesting new facts have come to hght  Thus wells which are constantly 1n
use are vory rirely infected by Cuabces It 13 the noused well that 19 the great nwmsanee
and very often the unusel wall 13 m the uncecupred and loel ed up pramses ani therefore
>/) difficult of access
i [ Sometimes o used and
unnsed well have been
found alongside ench
other the former un
mfectel!  the Iatter
fiwrbourmg  eggs and
Iave  Sie Wilham
Macgregor il lately
[ Governor of Tnagos,
— \:—jﬁJz_ﬂ_:”‘ s wrote me from New
Fo 8 Dpceom et or Wonwors Taxvr Fuee awo o e Boh Cues ma  J00RMIRd  ashing af
Anophelne Jar z are hown the f rmer ony po ¢ i rexp 2 n, 3Phon tubes the depth of the wells
had any wfluence on the brceding operitions a8 he hal made some ol<ervations on this
pomt m the West Const ternitorzes
Tn hlnrtoum the deepest wells do not exceed 30 feet from ground level to water surface
and € fitig s seem to breed mdifferently up to that depth  The wells at Omdurman are
much deeper In one of these at a depth of 70 feet the larve of both ¢ futerus and

P cottrley were found It wes an uncovered
[T

well worlel by o pump and 1t 18 ramarkable
F o 10—Feq soat or Coree Thes raghe [ne nd aes

that Anophchnes were founl i 1t for there
thele el of the water could be but hittle light st that depth andas
stated P costales does not fmour wells  So far it has not becn possible to attuk the
moaquitoes 1 Omdurman  Lhe area there 13 too vast 3t s out of the way few Duropeans
live i it, ond the distance betwcen 1t anl Khartoum 1 I thmk too great for mfections of
the Iatter town from the former to occur with any frequeney sive mdecd when the mevit bl
steamer serses as anntermedinry  Still the tash <hould Te undertahen Tut at 19 Jargely a
question of wags and means  Dr Doty # recent investigations® go to support the view that
the mosquito 15 not much of a voluntary travcller Tt 13 worth noting that the wmd very
rarely Hlows from Omdurman to Rhartoum e, from the north west  The revere 13 the
case m the summer while mn the witer north-east or due north winds prevatl
Considerable ymprovement has resnlted from having ns many wells as posaitle eovered
over permanently tf & pump 15 affived with a movable woolen cover af the water s driwn
by hanl  Viooden covers are very hable to warp anl apht m thns country but thes en
be easily repurel  An attempt was made to yrocure covers of canvas or saching fived to
barrel hoop~ Ithe those used with sucees at Bathurst £ In Khartoum they cost too mueh
cluefly becsuse barrels are rare articles 1 the Sudan and speeanl floable metal had to be

*Bnt Med Jo r Vol 11 2903 } 971
1D tton  Report of the Malira Fxpedition to the Gamiia 19 p 37
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procured, also because labour is better paid. What cost fourpence in Bathurst actually
cost three shillings and sixpence in Khartoum, and was not good at that !

Tt used to be the rule that anyone might sink a well practically anywhere in Khartoum,
and when De had finished with it, he left it as it was. This state of things has been altered.
Now mo one may sink a well for any purpose without submitting a plan, showing the
situation of the proposed well, to the Governor. Such plans are passed to the Medical
Officer of Health. The well may or may not be sanctioned, but if it is, the owner is made to
promise, under penalty for default, that he will either fill in the well when no longer
wanted, if it is being sunk merely to secure water for building purposes; or if it is intended
for prolonged use, that he will affix a cover to the satisfaction of the Sanitary Inspector,
and that he will keep that cover in good repair. This has been productive of much benefit,
though it requires constant watchfulness to see that the law is not evaded, The cost to the
owner or user is not great, though in some cases it may constitute a hardship. The covers
may be fixed, and then stolen or maliciously broken. It is almost impossible to attain
anything lile perfection in this vexed question of wells, but every little helps. Public wells
are all covered and most of them have pumps.

When Khartoum possesses a proper water supply with stand-pipes in the streets it is
proposed to fill in all the wells save such as are required for the irrigation of gardems. If
this be done C. fatigans will find it very difficult to maintain a footing in the town. The
rapid extension of Khartoum has recently necessitated the sinking of many new wells for
building purposes. These have to be permitted, but one is sorry to see the site of the town
honeycombed in this way.

For a long time it was difficult to control the breeding places on the steamers, but in
the autumn of 1904 the Director of Steamers and Boats issued more stringent regulations
to engineers and native reises, and the result was soon apparent. Steamer after steamer
arrived free from mosquito larve, Khartoum North became a more comfortable place of
habitation, and the wells in the river zone of Khartoum were less frequently re-infected.
The engineers were taking trouble and carrying out the plan which had been devised for
treating bilges both in the steamers and in the sandals or barges they are accustomed
to tow. Q

The following are the instructions which were issued. Mr. Newlove devised the plan of
oiling the wood holds in rotation. They had always been a difficulty till this was done.

“1. Before leaving Khartoum the bilge water in the various sections should be oiled
by pouring petroleum on the surface of the water and stirring well with a stick. A film will
then form on the surface which prevents access of air to the mosquito larve and pupe and
50 kills them. Eggs deposited by mosquitoes on this oil film will not develop, and many of
the females themselves will be killed. Roughly about one-half pint of oil should be devoted
to each section. A little experience soon shows how much or how little oil is needed to form
a proper film. In addition, the water in the trays under the boilers should be examined, and
if necessary, oiled. (This note was added because Anophelines were found breeding in such
water.)

“A cup or wide-mouthed bottle can be used for collecting water for examination. The
vessel should be quickly but gently dipped under the surface and lifted out without spilling

any of the contents. For somewhat inaccessible places a tin with its bottom replaced by
wire gauze mesh and attached to a stick is useful.

the gauze, The larve are then found wriggling on

Such a collecting dish is easily made and answers well. Tt should be examined
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magood light It 1s to be remembered that any standing water collections wall harbour
mosquito larvee, and attention should therefore be pud to the water-closet cisterns, zeers and
tanks

“2  Dunng the voyage, opportumty should be taken to re-oil the bilges wherever
possible  Thus should especally be the case before starting on the return Journey  Wood
holds are usually at fault The difficulty can Le got over by emptymg these m rotation so
that the water m the hold can be got at and oiled once 1 every fortnight Speeral attention
should be directed to zeers when these are used for storing bottles of drink  All zeers should
Le emptied out at least once a weeh dunng the voyage

“3  The thing to be avoided 1s returning to Khartoum with mosquitoes on board  If
this 1s done, wells and water collections 1 the town which have been cleared at trouble and
expense, are Liable to become re-infected This has happened repeatedly so that 1t 1s very
1mportant that steamers should arnve clean and free It 15 well to have all bilge water
emptied on arnval and all steamers lying up should be mspected and treated m the manner
described  Similar precautions are required as regards barges sandals, launches and any
vessel on which there 1s stagnant water

¢ Note Tt has been proved that mosquitoes, as a rule will not stay for any length of
time on o steamer 1f they are prevented from breeding out on bowd  Consequently, such
preventive methods are effective as has been demonstrated on several occrwions and there 1s
no excuse, In most mstances for steamers reaching Khartoum wath thewr bilge water, &c,
full of larvee and pupe and their cabms full of adult mosquitoes

Sometumes 1t has been found advisable to employ sulphur squibs* when there were
many adult insects m the holds

Tt 18 largely due to the efforts of Mr Potts of the Steamers and Boats Department, that
the local launches barges and ferry boats have been hept free  Only those who have had to
deal with the laziness procristmation and mattention of the natives m charge of some of
these craft, can realise how difficult hs tash has been and how well he has carried 1t out

The Director and Assmistant Director of the Steamers and Boats Department have done
ull m therr power to help the mosquito brigade nd consequently great benefit has ensued,
despite oceasional relapses  The manager and ofhciuls of the Sudan Development and
Exploration Company have also, as a rule, done their utmost to heep the Company steamers
free  The Brtish Barrachs are, 1 the man looked after by the Medieal Officer 1n
charge of British Troops  They are as a rule hept perfectly free, though it 13 worth notmg
that they are rather subject to re-invasion by Anuphelmes—confirmation of the stitement
that these mosquitees myvade the town from the east

It 1s interesting to find thit the natwves have deseloped a great Liking for petrolenm
They secm to regard 1t as o panacea for every Jand of winged pest, and usc 1t to heep awny
flies and midges  This 1 a curious testimony to the efhieacy of Major Rows s method

No new genus or species has been found in Khutoum  Indeed the only constant
speeies now present 18 € fatigane P covtalts 13 an infrequent, but none the less unwelcome,
visitor  Steqomyrer faserta has given up the struggle, and, as far as cn be told, has not
been present fo1 many months Tt used to be a mmsance in the middle of the day It s
difienlt to <iy whenee eame the sohtary Wucidus mentioned 1 the list report Tt 1s the
only representative of this mouldy loohing genus yet discovered m the Sudan  Powsibly the
Theobaldinelly spathipalpus were ntroduced by the tram, as they were found breeding near

* Giles. Upats and Mosquitoes 1902 p 221
.
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the station. The cisterns on the trains have been occasionally examined, but always
with negative results.

We are now in a position to estimate the cost of these operations. Practically the only
expenses which have to be considered are the wages of the men of the brigade and the cost of
the oil employed.

ExprENSES For 1905.

No. Item, £E.  Mms.
1 Headman, at 120 piastres per month, ., 14 400
1 Man at 100 piastres per month (three months) ... 3 —
2 Men at 80 piastres per month (three months) 4 800
2 Men at 100 piastres per month (nine months) 18 —

80 Tins of Petroleum, at 16 piastres per tin (for town) 12 800

70 Tins of Petroleum, at 16 piastres per tin (for

Steamers and Boats) 11 200

30 Tins of Petroleum, at 16 piastres per tin (for Works

Department Barges)... 4 800
Total 69 . 000

Note.~—The Egyptian pound is equal to £1 0s. 6d. of English money ; there are
100 piastres in the £E1 and 10 milliémes go to the piastre. The oil tins each hold
four gallons.

The Sanitary Inspector is paid nothing additional for the mosquito work which
constitutes some of his most important duty; the initial outlay was very small—not more
than £E3, and the only other expenses are those incurred in crossing and recrossing to
Khartoum North—a mere trifle.  True, this is the second year of operations, but the work
has been much extended, and the estimate is a fair one. ~

Therefore, for something considerably under £100 per annum, Khartoum is kept
practically free from malaria, and the inhabitants are secured, to a very great extent, from
the persistent and annoying attentions of these winged pests, which, as a rule, add so much
discomfort to life in the tropies. T do not think the above is a large sum to pay for such
immunity.

As has been stated, no new species have been found in Khartoum, but one is able
to announce “ finds ” made elsewhere.

Colonel Penton discovered A diomyia squammipenna on the Jur river and Cellic
squamosa at Meshra-El-Rek, on the Bahr-El-Ghazal. No Zdiomyia has been taken
before or since in the Sudan, and the genus Cellia had been represented only by
C. pharensis. C. squamosa is probably a malaria carrier.

Dr. Neave made a considerable collection, which included two new culices. These are
described by Mr. Theobald. Mxr. Newlove obtained a very fair collection, in which occurred
a fine purple variety of Culex tigripes, also secured by Colonel Penton. Mr. Newlove also
collected some larvee new to science, which have also been submitted to Mr. Theobald.

Captain Hughes sent Culez hirsutipalpis from El Obeid, where P. costalis seems
common, and Captain Ensor and Mr. Crispin have shown that Stegomyia fasciata is the
chief mosquito at Suakin.

Mr. Friedrichs was sent up the Blue Nile to Roseires in September, 1905. Amongst
the mosquitoes which he brought back I found Mycomyia funesia, represented chiefly by
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the vanety subumbrosa, to be numerous This well-known maliriyv earmer had not
previously been found on the Blue Nile  Three malana earriers are now known on that s er,
nmely, Pyretophorus costalir, Cellis pharansis and Myzomypa funeste  Mr Friednchs also
secured & new and beautiful species of Mansona, numed migre by Mr Theobald It may
yet constitute the type of a new genus  Myor Bray brought « small, but good eollection of
Citheide from the Bahr El-Ghnzal province which meluded « mosquito representative of a
new genus, Quastetegomyra

He also sent some useful notes deseribing how he found mosquitees breeding out in water
collections n hollow trees, a fact first elicited by Lutz m South America, and he records
the remarhable observation that mosquito larvee destroy the young fry of fish  Murray
has shown that adult mosquitoes do so, but T am not wware that anyone has lutherto found
the larvee so engaged

In January, 1905, I went to Taufikia on the White Nile, and at Gor-Abu-Gumn
found the nussing male of Uranotwma lalfourt, several femnles of this species, and a
curious mosquito with an expanded proboseis, which I sent to Mr Theobald It appeared
to me to be a Mimomypa T found Cellia pharensis as far north as Goz Abu Guma,
while at Renk JMyzomywe funesta and Myzorkynchus paludis were tahen  In all, sixteen
dufferent genera comprising some thirty-five species of Culicrde have now been found in Sudan
terntory

T regret to say our knowledge 18 no further advanced as to which of the species of
Anophehnes found are capable of serving as hosts 1 the mosquito man cycle of the malanat
paraste  Not every Anophelne ean carry malama, ag witness M rosse 1n India, so that 1t
18 very important to determmne accurately those which are permwious  Of the Nile
Anophelines  Myzomyia funesta, Pyretophorus costalis and Cella pharensis are known

Atree b

to be imphested m the traffic, but d of .Inophel, i, , My orhynchus Necessny
paludss, Myzomya b, Celha squamosa, wnd any new Anophelmes are requred It 1s "i‘,::;‘“o';
possible that Alyzor hynchus paludis, which 18 rather a different type of mosquito from the the Ancp
others, and does not bite as freely, may escrpe having to bew an evil reputation, but one ;’:‘):Yc;m

cannat tell without making careful experiments and exammations Probably I juneeta 1a the
worst of the batch These Anophelines are found far from Khartoum, and I have had no
opportumty of studymg them properly In this connection one may record o few facts about
malar ateelf  Further experience has somewhat modified my view that the quartan
parwite 18 rare It 1= not so common as the other two recogmzed vaneties, but 1t oceurs
with consdersble frequency TFor cxample, of the last 50 consecutive eases which I agaiam
examined, thirty three wers mahignant (small ring forms or creseent), eleven werc Lemgm =tawves
tertian, and six were quartan  Ten of these 50 cnses eame from up the Blue Nile and of
these ten, s1x were malignant, one was bemgn tertian and two were quartan  The romaming
cases came from the White Nile and Bahr-El Ghazal, with the exception of a few oceurnng
i Khartoum Tt 1s curous that I have never secn a cnse with many erescents in the
perspheral blood  Severe crescent infection does, however, occur, necordimg to Major Rivers

The figures given are of some mnterest, but no conclusions can be baced on #o small a
number of cases, and n the absence, ;n many 1nstances, of mformation regarding previous
Tustory
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Birine Axp Noxious INSECTS OTHER THAN MOSQUITOES

In the First Report of these laboratories 1t was mentioned that enquiries had been
set on foot sbout biting flies m the Bahr El Ghazal province This yielded very Lttle
m the way of specimens though Captun Bralenridge sent some useful notes about
Glossna morsitans (vide wnfra)  Recently the matter was taken up more strongly when
Colonel Hunter requested me to draw up a form of enqury to be sent to Governors of Enques
Provinces and Mamurs all over the Sudan  Too eltborite a series of questions would brung fles

have been & mstahe and the following simple queries were eventually adopted and

distributed together with specimens of Glosana palpalis kindly furmshed by Captam Greig l;f:::-:[
1  Are there any flies of thus sort m your district whieh are known to bite man?
2 Are there any flies of ths sort m your district which arc Inown to bite ammals?
3 Do bitmg flies of any kind ewst 1 your district?
4 Tf you find that any biting fly exasts please state —
(a) At what time of year 1t 1s most prevalent
() In what kind of country 1t 1s found ze, 1 forest land, bush country, neu
water, ete .
(c) 1f the natives i your district attribute any illness to its bite
(d) If 1t bites only through the day or only at mght or both during day and
mght
(e) 1If 1t 15 known to attack wild game
(/) i wything 1 known about 1ts breeding habits
() If 1t 15 numerous or otherwise
A request was also made for speeimens and direetions given as to how they should be
sent to the laboratories
This memorandum has been productive of good results  Fhes have been sent from Results
vartous parts, we have learned their Arabic names and discovered several mteresting points obtuned

as regards tmme of prevalence, distribution, etc One amusing statement, not wholly
unimstructive, wis made by « certamn officn] on the Upper White Nile, who on recerpt of
the notice replied « What I am loohing for 1s a species of fly which does not bite  Could I
obtoin & male and female of such 4 species T would start immediate breeding operttions

Tue Tserse Frx

Pride of place may be gnen to the tsetse fly, of which, as already mentioned, two
forms have now been found to exist m the Sudan, 1e, Glosena morntans (Plate I), the
carrier of trypanosominsis i ammals, wd & palpalis (Plate IT), the agent m the
transference of the human trypanosome, beheved to be the cause of Sleepng Srckness
(vide wfra)

The most mteresting fact eheited about ¢ morsitans was supplied by Major Morant,
who found 1t 1n Southern Xordofan, sent specimens to the laboratomes, and who-e note Lpon
1t 18 as follows

“The Umbogam bogey seems to be exaggerated by the Arabs, by whom it 1~ paterally
very much feared  In the time of the old Government this fly, winch appears fo bea ~pevca>
of tsetse infested all the Koahb Hill and extended to Umberemberta.  Earlv m ths Makds ; :::;;‘t -
they are sud to have died off completely, and the district was exempt from therm rat] $h
or some 81y, four years ago when they seem to have reappearsd at Jebel Az*m, wirk
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however, they arc now said to have left, and to have gradually spread northwards, until, this
year, they have reached Jebel Daheir, though in small numbers. It is thought they go to
Umberembeita, but no further. When tribute is under discussion they are said to have
killed quantities of cattle, sheep, goats, pigs, and dogs, specially when they first reappeared.
However, now they seem less numerous, and the Nubas are not much afraid of them. At
Daheir I was told there were very few there, whilst at Nying-Nying T was told exactly the
reverse, and specimens were diflicult to procure.  They haunt the rocks and angal hedges
near the villages, but animals can graze a mile or two away from them by day and be brought
in after nightfall with immunity. The fly is present throughout the year. The fly belt
extends from a place called Kawalib to about twenty miles south, and is only three or four
miles in breadth. Outside the belt no flies ave to be found, and there is no evidence as to
their existence in adjoining districts. If asked for, natives went to the villages for them,
and either found them in hedges, or on pigs, or amongst the rocks. The wells are usually
situated half~a-mile from the villages.”

Replying to a query, Major Morant said there were no streams or marshes in the distriet,
the only water to be found in the neighbourhood being that in the wells.

On studying the map one found the region to be a short distance to the south of the
12th parallel of north latitude, and nearly midway between the 30th and 31st degrees of
east longitude, being just about 150 miles west of Renk on the White Nile and nearly
due south of 1l Obeid, the capital of Kordofan.

Hitherto the fly has not been known to extend north of the Bahr-El-Arab, which
divides Kordofan from the Bahr-El-Ghazal province, so that this constitutes its most
northerly record for the Anglo-Egyptian Sudan, and, with the possible exception of
Bathurst and Lake Chad, for the African Continent as well. It is interesting to find
‘that the name Umbogani is also that under which it is known in the Bahr-El-Ghazal.
Captain Brakenbridge in the note to which reference has been made, informed me that
the native name is Mboogena, the accent on the oo, which is rather short like oo in good ;
the g is soft. The Golo name is Ngissa, the M'Bari name is Mbili and the Dinka name is
Mow. Only the last of these names is given in Austen’s Monograph where it is spelt Mau.*’

From data supplied by Dr. Neave, Major Bray, Major Rivers, Captain Percival and

sstribution of others, I have been able to mark on the accompanying map the distribution of G morsitans
MOSHANS in the Bahr-El-Ghazal province so far as it is at present known. In some places it is very
numerous and it causes great loss amongst mules and donkeys. A point to which all
the observers have directed notice is that the leading men and animals of a caravan are those
liable to be attacked. Those in the rear escape. The fact seems worth mentioning as the’
more valuable animals may gain some protection from the position in which they are placed,
Major Bray and Mr. Thomas record that the fly bites during the night. Bradshaw,
Selous and Crawshay, quoted by Austen, all refer to the tsetse sometimes feeding during
the dark hours.
>resence of . It is only recently that Glossina palpalis has been proved to exist in Sudan territory.
3. palpalis Monsieur Lemaive, of the Belgian scientific expedition, informed me that it existed at Wandi
in the Lado Enclave and at Mvolo in the Sudan, but it was not until Major Bray sent
a fly, with the following note, that this statement was definitely confirmed, for the fly on
examination, proved to be a palpalis.

* Austen. Dlonograph of the Tsctse Flies, 1903, p. 299.
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Major Bray stated, “I forward a fly which T believe to be G palpahs T
caught 1t at thirty miles post, Mends, Mvolo road 1 May T hase compared 1t with the two
specimens kept m the Mudirs office, and have no doubt of its 1dentity I did mot see
any more, but at that time was very busy and 1t did not oceur to me that 1t was pulpalis,
and T did not look for more At Tembura m February, I met an mtelhgent Arab, one
Toralum Tbn Sayd El Nur, from Tawesha, mn Kordofan, who had come from Zemios (Zemos
15 about fifteen days south south-west of Temburas) He said, mn reply to questions, that
there was much sleeping siclness m Zemios and that 1 was brought by the Belpos The
disease 15 accompanied by enlarged cervical glands It has been there three yews T did
not hear anything about 1t anywhere else

This information 1s of grave sigmficance, and no doubt Major Dansey Brownmgs
expedition will serve to show the extent to which the disease exists, and 1f 1t has really
mvaded the Sudan He may also be able to map out the fiy belts and determune 1f
G palpalis exists m large numbers Siwnce this was wntten Major Browmng has not only
proved that morsatans 15 numerous between Wau and Chak-Chak and between Kossmger
and Dem Zuberr, but he reports palpalic 1 liwrge numbers m the district to the
south east of Mvolo and wrntes me to say that he has been imformed from a Belgian
souree that ( pallulipes exists at Bangt  As he notes thus requires coufirmation  Ie did
not see the specimens

T am strongly of opmmon that the tsetse ewsts on the upper reaches of the Hobat
Mules and cattle comung from Itang and the Upper Baro distriets m AbLyssmn have
Leen found suffermg from trypanosomuss  From enquuries made from members of
Mr Macmllan s expedition I find that about fifty miles south of Nasser « fly, supposed to be
a large tsetse exssts T should not be surprised 1f this proves to be G longpennus (Plate IIT )
A study of Mr Austen s latest map shows that this species might very well extend thus far
west from Somaliland and north from Lake Rudolf T hope tlus question may be defimtely
settled before the end of 1906  (Since this was wnitten Mr Thomas has brought m two
spectmens of tsetse tahen by Captamn € Sullivan on the Baro i Abyssuman termtory
between Gore and Gambela, 2 ¢, 1bout the mtersection of the 85th dugrec of east longitude
and o parulel of north latitude correspondmg to 8°25  Though they are somewhat
damaged T have little doubt these fhies are & morsitany  They re eertamly not longipennts G mors
and answer to morstans very closely though therr abdommal marhmgs are, I thik, rather Abyssma
brighter than usual )

There 13 no evnidence wlich would lead one to suppose that the tsetwe ewsts on the
Upper Blue Nile There are records of ammals dymng from fly tite, but other genery are
mnplieated so far as can be told, not Glossna

Scveral species of scroot fly have been sent both from the Blue and Whate Niles
Colonel Penton brought s valuable collection of falamdt from the Jur Riner  Colonel
Hunter presented several large biting Diptera which he had taken on the Upper Whte Nile,
Major Bray was the donor of a good collection which he made m the Bahr-El-Ghazal and
some from Captam Ensor also reached us from the same provumec  Captamn Grogan scnt
flies and admirable notes from Goz-Abu Guma and spceimens have also been forsarded from
Roseires and the Rahad  Captain Huglies brought a fine specimen of one of the .tailidue or
robber flies from El Oberd It 15 sers apt to be mistahen for a biting diptcron

Fortunately 1t has been possible to have these flics well ilfustrated m colour or
black and winte  The object bus been both to mahe complete sawntific drinings and to
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1meinze correct Hustrations whereby ﬂm»- flies can be readily dentified Ly anyone who

securss them.  For this purpase the natural eolours are indicated in the black and white

;i:v.n:gs- I telieve they will be hffipml in this direction and of considerable value
Medical Officers and Inspectors. Some non-biting Diptera which might easily be

canfonnded with harmmful varieties have zlso been illasirated. In this conneetion T have
w2 sckmewledze the kindness and courtesy of the Trosiees of the Briish Museum
with refencnee to the permission granied for tne reproduction of the coloured plates of
7. morettans, G opelpelie and Go bagipeiads. Both in the identification of specimens
vl the eritivism of the drawings wve have reccived the valuable help of Mr. Austen,
cerolorist o the British JMusenm. who hes also coniributed a paper on some of these

rer Lodepnids {ound in the Sudan, such as
yuffnfus,  Other Arabic names, kindly
sranslatel fur me by Sir R. von Slatin, are given 10 these.  Thus at Goz-Abu-Guma on
the White Nileo 70 dopeiritin 15 called Ter-El-Gefor (bird of the desert™), while
7o« ire. or o fiv very like 1t 2 known us £V Aaieilidl (* the grev one 7).

1

Toeerd WEItEen 51 (lahiv for this report

ReorsTG WTLLACDL 812 YalsV BOT id TepuTs.
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T npeiritin, 1 aiyires, 1 xorine, nd ]

i
Captain Grozen sent the {ollowing note from the Mamur of Goz-Abu-Guma regarding
o th: memorandum.  They seem well worth reproducing in extenso.
2. They uppear ior } ¢ most purt in the time of the Khanf (May and June) and when
1o dura £TRpE "IE}‘:II.
3. Thev wre found in thickets, woods and undergrowth near the river. also in the
T ted parts of the interior rain lunds.

From the efeet of their bites unimals los= condition and become very lean.

;. Thev alen bite wild ansimals such #= the hon.
\ N Y

7. Nuthing definite i~ known about their breeding habits but they are said to be the

o

X. W are rommerons and especially towards the sonth.

In addition reliuble informetion points to the .aheibich being much the worst. Their
- places for attacking animals are in the huirless< part under the neck, the bare parts
o} the bellw, und in the groin of the leg.  Animals if exposed to their attacks, which draw
Blaod. get no pesce and eventuzlly die.  There is no doubt that they drive wild animals
from Jebelein northwerds during the Kharif”  Captain Grogan further says:—*There is
ci-6f6 be foind. 4o ay vwn personal knowledge, a little way south of Goz-Abu-Guma, near

0 24
t0 the Tiver. dm‘,ng e m v the of Apnl : > v athn " of biting ﬁ}', small and blad?',
coretting like o he Yo'h u,_m;‘g and draws blood. Its nmame 1s
zxid 4o he JT Sansar i% ).” "’N: ” . )

Bpedimens wers senf, a Lt ' o species of
Saprrrye wnich T b prevale indJ R " v mules
mrd sirzving -cariet be “hrust. o . N

It 12 2l-0 comrnn i-Gha B . Jtcan

curenr of Sudan, ¥ . become
a Taufil % 1o from
Coprsin 0 top ks
’Ef/:;,f/r; :(;, ymisato u:
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A new species of the vicious and mottled-winged Hematopota was brought from the jrematopota
Bahr-El-Ghazal by Major Bray, while a different varety has been forwarded from the
Rahad  This leads us to speak of flies from the Blue Nile  These have been sent by the
Mamurs of Rufaa and Roserres through Mr Corbyn

The most mteresting nre the Pangonia, species P mag eftur, Fag 12, from Rufan, ealled 1 pyngoma fies
Arabie, Ter-Ll Bagger (“the cow-bird’ ) or Dil ban Tl-Gefur (“fly of the desert”)  These
flies, 1n which the probosais 1s of great length, are sud to be a ciuse of camel sickness and
the renson for the migrations of camel-breeding Arabs  Ser00ts were also sent from Rufaa
together with a note that they were worse during the Khanf, and brte all ammals, mcluding
man A quamnt sentence may be quoted, as 1t 1s very typieal of the drawbachs to work m
the Sudan

“I regret I could not get them alive, because the way of catching 13 by beating them
with a cloth or with a bundle of stichs *  No wonder 1t 15, at times, difficult to identify
specimens!  Yet one would rather have the
Interest displayed by this forcible collector than
the indifference which 13 sometrmes shown

The notes from Roseires are somewhat con-
fused, several species bemg sent together under
the same heading  The Blue Nile Hamatopota
seem to be called LI Takasha (*the attaching
fly "), and are credited with causmg “swelling of
the lungs” i sheep and goats They are said to
appear 1n Angust, prevail a short time during the
Khanf, and then die  Abu Rababa (‘father of
a stringed musical mstrument ) 13 the name

Fic 17 PaxcoNia Macwrrst Bem ¢ (x %)
After Austen

. cs e ~
after—dusten, applied without distmction to the .

larger Tabanidae, while Sartiel seems also to be -
an Arabie term for Seroots * By k nd permission of Trustees of Brit sh Wusexm

Stomoxys were sent from Roseires, where they are called Il Naghw.a The note, wiich
18 quite correet, states  “Thus fly chuefly bites donkeys, horses and mules It bites m the
legs, causing pimples which do not cause death It appears i August ’
General remarhs on all the flies sent follow, which, as they show that interest is being
taken, and eshibit certamn peculiarities 1 trinslation, are perhaps worth recording
1 The above-mentioned fhes generally live during the Khanf, but thcy much preval
in July and August  They are confined to the woods and places where grass grows
2 The natives are bited (sic) by all the different hinds of this fly, but are not myured
The bite does nothing more than bursting blood from the spot only
3 These flies bite by day only
4 They bite the fierce ammals to death
& No person appears to know anything about their breeding habits
On the whole this information 1s far from being wncorrect, and shows that considerable
trouble has been tahen to answer the questions as fully as possible
In the First Report T stated that sand flies and owl mudges were common 1n Khartoum
Further expenience has shown that the former, the true Sunulidae, are rarcly, if ever, pyectomes
encountered  Small hairy flies of the famuly Paychodidae, genus hlel (Figs 13 and 14), O=tmudges
* The word L Ta dna (' mother of stisg ) 1s also used fir certain biting fies
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are the true pests, and are often very annoying at night. By sleeping on the roof one usually
entirely avoids them, but they haunt verandahs and bed-rooms, especially where there are
gardens in close proximity. They probably breed amongst decaying vegetation, The
genus Ceratopogon containing biting flies of the midge family (Cldronomide) is also
represented and these insects are apt to be confused with the owl-midges above-
mentioned, as those which breed on land have hairy wings. I have often heard the sharp,
short, mosquito-like ping which they are said to emit when settling and recently have secured
specimens.

True sand flies, the Simulidae, are, however, not lacking in the Sudan. The first I saw
was sent by Colonel Talbot from Abu Hamed, where at times it is a veritable terror. It is
known as the ““ Kunteb ” and bites fiercely, though, fortunately, not during the night. It

The “Nimetta”

Fic. 13.—OwL MiIpgE (x 12 diam.) Fic. 14.—0wr Mipce.
Khartoum.

Stomach gorged with blood.

will follow its unfortunate victim several miles back from the river and renders out-door
work impossible. The species has been identified by Mr. Austen as S. damnosum, Tl}eob. p- .52.

Another species is the well-kmown Nimetta or Nemetti of Dongola, concerning which
the following notes have reached me from the Mudir of Berber:— .

“T4 oceurs in January, February, March and April. It extends from Salan}ameh, north
of Berya, to the Berti boundary of the Dongola Province on the river. It lives near t.he
river and is not found at a greater distance from it than half a mile. It bites from sunrise
to sunset, attacking any part of man or beast unprotected by hair ov clothes. Human beu'lgs
are chiefly bitten on the face and hands, animals in the region of the pudenda. Its breeding
habits are unknown. It is most virulent between the extreme cold of the winter and the
great heat of the summer. The hot weather kills these flies off n thousan(.ls, and finally
extinguishes them. On very cold days they are mot aggressive.” 'Its habits, thereforci:
appear to be much the same as those of 8. columbaschensis, the annoying “ Kolumbatz fly

of Hungary.” . '
A large number of these flies were sent me, but they had been placed in a bottle with

* Braun. Animal Parasites of Man, 3rd 1d., 1906, p. 432.
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loose cotton wool, and were terribly shrunken and damaged They presented all the
charactenistics of a mimute sand fly—the rounded shape, humped back and typical wing
venation Some of the least damaged were sent to Mr Austen at the British Museum,
who mforms me that the fly 1s § grwewcollis, Becher, which was ongmally deseribed
from specimens taken at Assuan (S also p 52)
The green metallic Pycnosoma putorium 18 found m the Southern Sudin  Colone] Pyenosoma
Hunter brought specimens from Shambe These flies are filth carners, like some of the
Muserda winch, of course, are represented and are very numerous 1 certomn places  Musca
domestica 18 not often a great nmsance m Khartoum, though 1t 1s busy the moment the
sun rises and often drives sleepers from the roofs I have noticed that the hot weather m
Apnl soon kalls off these common house flies They are most aggressive i February and
March
Of greater mterest 13 Aduckmeromyia luteola, the fly whose larva constitutes the now g‘;:i:lﬂg;f
well-known Congo floor maggot  This fly exists i the Bahr El Ghazal province, and
specimens have been taken by Dr Neave and Major Bray  The latter captured & pur
m cortu  They exactly answer to the deseription given by Mr Austen s the Liverpool
Report of the Trypanosomuasis Expedition to the Congo, 1903—1904 Two specimens
were recently sent me by Yusuf Eff Darwish, of the Egyptian Medieal Corps  He
took them at Mongalla on the eastern bank of the Upper White Nile
Specimens of the maggot have not yet reached me nor have I heand of 1t
bemng reported as a nwsance or n cause of ivahding® Dengaha depreesa 1s also of
importance medically (vide Mr Theobald s report, p 83)
Another interesting “find * was made by Mr Crispim, who sent me a so-called tick from Lipotera
a tame Ibex at Suakan T regarded this as a Melopkagus, an msect, which though a true ;b:;’pammc
Dipteron bears no resemblance to a fly, yet 13 allied to the flat and lesthery Hippoboscide on the Ibex
which are so common 1n the Sudan and are found on horses, mule~, eamels and dogs It
turned out, however, to be a Lippoptera, o closely allied form and apparently a new
species (rede Mr Theobald’s report)
T append a hst of the Sudanese Diptera mentioned above and m Mr Austen's special
article (p 51)
Auserde
Glossina
G morsitans  Balr-TI Ghazal, § Kordofan and Tpper 8 *at (Abysmia)
G palpahs  Baohr-El-Ghazal  Lado Enclave
G sp? Bahr-El-Ghazal Southcrn part
Stomorine

Stomoxys sp?  Upper Blue and White Nl

Mucra
M domeshien and allied sp  General.
Luerla ..
Compromna § Not yet sdentified but pou’ <t romeryze 224 ceneral i distrit oo
Pycnocoma

P putorum  Upper Wit Nil=

T margimle  Bahr-El-GLazet
T St wesnty Sty eper =
uhml‘i“:xof,::n Iy Mafor Danwy Fore o bes oz 0 ITZT T Mttt o # {Le g e Sepry S
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Auclhmeromyia

A. luteola. Bahr-El-Ghazal. Upper White Nile.

Tabanide
Chrysops
Chrysops distinctipennis. Bahr-El-Ghazal ?
Tabanine
Tabanus dorsivitta or )
virgatus (Austen)
biguttatus . .
” g. ‘ Bahr-El-Ghazal and White Nile. I once caught
socius .. .
” fasciabus niloti 7. soctus in the laboratories at I{hartoum.
asciatus niloticus > . .
” . 7. virgatus and socius are also found on the Blue
’ africanus Nile
) par
' gratus
y,  diteeniatus J
Hematopota
H. sp. nov.

Thi ' = - ¢ .
H. pulehrithomx} Blue and White Niles. Bahr-Fl-Ghazal

Bengalia. B. depressa—really a new genus (Austen), Bahr-El-Ghazal.
Pangonine
P. magrettii. Blue Nile and Kassala.

Clironomide
Ceratopogon ? sp. IChartoum.
Psychodidee
Phlebotomus sp. ?  Khartoum.
Stmulide
“ Kunteb,” S. damnosum Abu Hamed,
“ Nimetta,” 8. griseicollis Dongola.
Pupipara
Hippoboscide

Hippobosca equina

H. camelina

H. francilloni

H. taurina or maculata
Lipoptera ibicis. Suakin.

Flies of the Family (FPstride, which produce “bots” and belong to the gener:
ITypoderma and Gastrophilus ave very common. I expect that specimens of Oclromyia and
Dermatobia, whose larve cause myiasis in man, will yet be sent from the south. Larve
taken from human subcutaneous tissue were sent me by Captain Cummins and identified by
Mr. Theobald as those of Bengalia depressa.

Flies of less medical interest, but which might be confused with the larger biting diptera
are a species of Helophilus (H. trivittatus), Fig. 16, the genus which produces rat-tailed
aquatic larve in foul water collections and Hoplistomerus serripes; Fig. 17, one of the genus
Asilide (vobber-flies) sent by Captain Hughes from El Obeid. These prey on locusts,
I note that 7ubanide are said to be a favourite food of the fossorial wasps of the family
Bembecide.* It would be interesting to know if this is the case in the Sudan. So far I

General.

* Sharp. Cambridge Natural History. Insects, Part I1., 1901, p. 482,
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have never noticed wnsps preymg on the seroot, mor have I hewd of this eccurnng
Information 13 desired regarding the larvm of these Tabamds, and espeerally as to whether
they are aquatic or terrestnial

¥ic 15 —Deruatona

Larva FiG 18 Hetosmn « Trovtrraris Fabe €
1 wrope
Lyhtyelion w th black markings

the Jigger  Colonel Hunter has mformed me that the Jigger or Clugoe Sarcopayile
penetians has made 13 unwelcome upperwrince i the Babr El-Ghazil Tt 1 to be hoped
that this erippling pest will net spread Nerth

The hgger

Fio 17 ~Hortustomvaie Smkires, Fabe €
S Afnca 10 Abyrsnia and the Sudan
Plack clothed expecial y on ablomen, wlth short goklen yeliow hat w ni marh ngs brown.

Tichs
Yeur by yewr the rdde of tichs am both human and vetermary pathology 13 shown Tws
to bo of incrersng paportance  In the case of man, Spinflum Fever, the Spotted Fever of
the Rocky Mountams, the Korapitt thecase of the Znmix st and a fover privalent m Peran
and Boluchastan, hase all bun atinbuted to parautes trnsmitted by tiche  In all
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probability Blackwater TFever is also a human piroplasmosis, while evidence is now
accumulating to show that the rat tiek and not the rat flea, may be the agent in spreading
plague.

Amongst the lower animals we fiud Texas or Red-water Fever, Rhodesian Fever or
African Coast Sickness and T'rans-Crucasian Fever in cattle, to be due to ticks acting as
agents of transmission.  So is the disease known as Heart-water, in ealves, sheep and goats,
sois “ Yellows,” the Malignant Jaundiee of dogs, so is Biliary Fever in horses, and so is
the fatal Spirillosus of fowls found in Brazil and the Argentine.

Indeed, the more these A rachuide ave studicd, the greater scems the reason for dreading
them. It is by no means an casy matter to identify ticks, chiefly beeause, so far, no
complete and relinble work of reference to them is obtainable. The literature, though fairly
extensive, is seattered, and is in a somewhat chaotic condition. Had it not been for the
raluable help rendered by Mrs. Broun, I would have had difficulty in preparing cven the
small list of Sudanese ticks here given.

The three commonest in the Sudan are:—

Hyalomma wgyptium, found chiefly on cattle, camels, mules and donkeys.

Admblyonana varicqatum, closely allied to the Bont tick (.. Zebrawm) of South Africa,
the male of which has a gorgeously adorned scutum or shield picked out in golden
bronze bordered with green. It is common in the southern grass country and affects cattle,
camels and several species of horned game. I have taken it in Khartoum on cattle with
trypanosomiasis which came from the south.

Rhipicephalus sanguineus, the dog tick par excellence, but which also attacks man, the
lion, the bufinlo, the roan antelope, the porcupine, and probably many other animals.

Rhipleephalus punctatissimus has also been found on the ox, and 2. Jvertsi, the Red
Tick, on mules.

Mrs. Broun also recognised the spinose nymph of the ear tick, Ornithodorus Alegnini,
while I found that fowls in Khartoum were very liable to be infected with one of the
Argasider, which I believe to be Argas miniatus. As regards the minute red ticks which
I found on Mansonia uniformis and Myzorhynchus paludis on the White Nile T see that
Hodges had previously described a similar infestation of these very mosquitoes in Uganda,*
while the whole subject of the parasites of the Culicide has been fully dealt with in an
interesting paper by Dr. Léon Dy¢é.t

The trouble about ticks is that the same species are sent in again and again, and it is
difficult to get new varieties. The unskilled collector naturally mistakes the different stages
in development for differences in species.

As regards diseases conveyed by ticks, I have never seen a case of human tick fever,
nor has Ornithodorus moubata, the tick said to be implicated in its spread, been sent me,
but I am inclined to think that the disease must exist in the Bahr-El-Ghazal Province.
Quite recently T have found piroplasmata in the blood of cattle sent me from Berber by,
Captain Head, of the Veterinary Department. - I have not had time to study the parasite
fully, but its appearance is shown in Fig. 18. It is very minute and occurs in coccoid,
small ring, and somewhat flame-shaped forms, while as seen in the photomicrograph dividing
(spore forms) are present. No extra-corpuscular forms were seen. It is possible that the
disease was introduced from Egypt, and I am not certain but that the parasite is a new one.
As stated, it is very small, and yet it does not answer to P. parvwm. At present this brief

* Hodges. Jour. of Tropical Medicine, 1902, Vol. IV., p. 293. | Archives de Parasitologie, 1904, Vol. IX, p. 1.
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mention must suffice Tichs sent from Berber proved to be Hyalomma aayptiun: Mahgnant
Jaundice of dogs occurs, and 15 probably due mdirectly to Rhyneephalus sanguinens

T have examned female tichs t1ken, gorged with blood, from cattle with trypanosomn s,
but T have never found try-
panosomes m these tichs  The
parasites were, howeser, far from
numerous 1 the eattleblood  Tn
blood from mutes taken from
mfected rats I have found try-
panosomes alive 26 hours after
the 1insects were removed from
therr host  The recent worh of
Shimner®*  ha drwn attontion
to the posable associition of
Iy domma 1 aypteran and plague
He has mdicated that there 15 a
Zoud dealin common between the
hstribution of this tich and that
of cndemie plague (Bt Med
Jour 26/8/05 16 9 05, 14/10/05)
Whether or not lus surmists
prove to be correct it 1
important to note here that both

—
Fic 18 P rorLass atA i BLoos or CATTLE x 1875 dan

Il @gyptuom and rats are very numerous m and sbout Iihartonm

Chichen meat 1n Khartoum 18 oftcn very tough and unsavoury T believe this to be due
m some measure to the unfortunate birds being dramed of their juiees by the loxthsome Argas
tichs which cling to them 1n dozens Some remedy might be found by oil-dressing the fowls
or by the erection of tich-proof houses 1n the marhet  The pests however are not greatly i
evidence, and funds tre required for more waportant mtters

Insrors anp VFGETABIF Parasiths Inguriovs To PrLants
Armipa,
Onee more one has to record the ravages of 1 Zas sorgkt the © Asal fly of the Arabs
It caused great destruction amongst the dura crop on the Rahad and has been busy up the
Blue Nile and elsenhere A small quantity of standing dura became mfected 1 the Gordon
College garden in October, 1905  The crop was promptly cut down and the plants burned
Tlns prevented any spread of the disease  An applieation for £E50 was made to emible
expenments to Lo carred out with lady bird bectles It was antended to introduce
Lers conformee from Tasmamv and Hippodanua converg ns from Ciliforniv - The expenditure
was not sinctioned, and perhaps 1t was just as well, for if such (xpermments are to mect with
success and be carnad to a concluson they must e conducted with great eare, and wonld
require the serviees of an Leonomie Entomologist I think T cannot do Letter than quote
some interesting notes by Mr Lounsbury, Government Entomologist at Cape Town, on o
subjeet which 1s pecuhuwly hisown He syt —
# Lady-birds, syrphus flies, apins lions, and wasp pirasites of one hind or another, prey

© Bnt Med Jour .6/50> 16800 14/1000 2120,
1 Report of Goverument ¥ ntomolo,lst Cape of Good Hope 1000 | 27

The Asal Fly
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on all the different species (of aphis) and some of them, at least, have fungus diseases as
well to contend against. Natural checks of other kinds are still more potent in off-setting
their marvellous reproductive powers ; thus, myriads perish on the citrus trees with the
hardening of the young wood, and violent rains dash other myriads to the ground, never to
regain their food plants. The most conspicuous, as well as the most important in many
cases, of the insect enemies are the lady-birds. But no species of lady-bird can increase in
numbers to compare with an aphis. Few lady-birds have more than three or four generations
a year in even warm climates whilst aphides are often grandparents before their first month
of existence is finished. ~Thus it comes about that when conditions favour the inerease
of an aphis and it has even a short start of a lady-bird enemy, the plant infested may be
severely injured before the aphis is suppressed. To cite a common example: A species of
aphis (Nectarophara pisi) sometimes finds our sweet-pea plants early in the spring, and, say,
for a week has undisturbed possession. Then the infestation is discovered by a wandering
lady-bird on the search for just such an occurrence, and she at once proceeds to avail herself
of it, feeding voraciously herself and laying eggs that her progeny may share the feast.
The eggs hatch in about a week and then a swarm of hungry larve slay the helpless lice right
and left. Doing their best, however, and aided by other lady-birds which have been attracted
to the scene, they cannot even dispose of the increase. In a few weeks the larvee turn to pupz
and then to adults. A second generation of larve is shortly produced and then the aphis is
quickly overcome. Sometimes, of course, the aphis is overcome more speedily and sometimes
less so; from the beginning almost there was no doubt as to ultimate suppression. The
lady-bird larve wander about when their food supply is exhausted, but not having wings they
do not get very far; some eventually find food and live to propagate, but the vast majority
die of starvation or fall victims to their cannabalistic brothers or to other foes. For weeks
at a time there may be practically no aphis of any kind in the locality and then the lady-birds
become fewer and fewer, so that when aphides begin to appear again there are very few
lady-birds about to find them. Other enemies of the aphis kind suffer similarly. These facts
render it somewhat doubtful that the injuries to plants from aphides in general could be much
lessened by importing new species of lady-birds since the new-comers would suffer from the
same disabilities as our native kinds. Still, it is possible that the conditions might be
somewhat bettered if the imported species propagated more rapidly than the natives, if they
started o feed a few days earlier in the spring, or kept at work through our mild winters
when there was food ; likewise if they had a wider range of foods that would enable a greater
proportion of them to live through their famine periods, or if they possessed greater vitality
that would assist in carrying them through.”

These interesting notes present the somewhat complex problems which have to be faced
when tackling the question of aphis destruction in a practical manner. ~Moreover, it requires
care and skill to rear captive lady-birds and it is difficult to feed them. They are liable to
bacterial infection and doubtless many would perish or ever they reached the Sudan. Still,
this seems the only likely way of combating the Aphis sorght, and if successful, both the
agriculturist and the treasury would greatly benefit.

In this connection I may record the discovery of a third species of predatory lady-bird
which is described by Mr. Theobald (p. 93).

The only real effort to cope with the aphis in the Sudan appears to have been made by
Mr. Corbyn on the Blue Nile. He employed petroleum washes at an early stage of infestation
and apparently with great success, as he states that the dura crop on the Government farm
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was swed It 19 probable the mere vigorous washing was the effective agent 1 cleanng off
the aphides  Petroleum 1tself 15 sud to hasve no effect on them

I have found, and sent to Mr Theobald, certun other aphides which were preent “ew Aphde
on the bamboo w the south, and on diseased melon plants forwarded from hamlin by
Myor Dichinson who tahes o keen interest in these matters Both, I believe, are new
species  Some commumications from Major Dichinson regarding his obsersations on the
Aphis so1ghs are here recorded

“I huve noticed that the honey 15 almost 1nvarably found on the upper side of the leaf
and the msect on the under mde  In the few cases where the msect 15 found actually 1n the
honey on the upper side 1t can always be accounted for by its having dropped off a leaf
mmediately above  Is 1t known yet what becomes of the fly from December to the time
of its appewrance viz —m September or early mn October? As far 13 I cn observe with
the naked eye the first appearance of the pest 13 o funt covering of honey on the leaf of the
plant I have never seen any msect engaged m depositing thus honey, nor have I leen able
to detect any insects m the honey itself except as alrexdy mentioned when they have
appucntly fallen from another lenf tbove Ii the msect 1s hatched m the honey it seems
that 1t must c¢riwl round to the other side of the leaf while stall too small to be seen with
the niked eye T have also found crowds of the fly m 1ts criwhng stage on a leaf that
scemud to be perfectly dry A great deal of this honey drips off the plints on to the ground
Is 1t possible that the mwect may be bred o the ground from this honey and spread among
the plants the following season? 'Lhe hend of dury which [ have sent you 1> the kuind
known a8 Wad Jalil It and two other kinds lwwan and fole Mustchr are smd by the
natives to be particularly liable to the attacks of the Asal fly and they certamly scem
to be m » worse plight thin some other kinds such as Fefarate though I have not eome
across wy hind yot on irngated land that as not affected more or less T think that thes fly
13 1n danger of beeommg v very serious pest  If 1t canmot be hatehed out bifore the end
of September the ravages might perhips be lesscned by making the natises sow their crops
carher than they do now Agam and Iater I am anvious to hewr whether you discover
any trace of the Asal dly el on the mfected cotton from Babor T plantad dury ot wide
mteryils among the cotton on the Government farm here and some of the cotton plants
which are close to the dura stalks have the honey on thar Iewes but T cannot find on uny
of them any trice of the flv itself T do not think that the fly attachs the cotton plant but
1f planted with dury n certam amount of the honey f1lls from the dura on to the cotton plant,
and this perhaps may myure the plant by stopping up the pores of the lowves T will be able
to see whether it does or not later on Tt does not stem that the plan of wide planting docs
anything towards mtigating the mjury done by this pest  The dura planted among the
cotton on the farm was sown along each ndge at mtersals of 10 fect, and the ndges
themeelves are rather more than a yard apwt  Yet this durs s as badly afficted by the
Asil fly as the closely planted dury on the native saluas, and T have had to reot up quite
half of it ™

About the same time as the nbove were written & report renched me from the Rahad
stating that the hinds of dura known therc as Jet irta and Wngud were mfeeted  Nupal
wag apparently mumune

The only dura plants rccogmzable from these native names ave {nficpogin ecernvum
(Fetarta) which yields a winte gran, and Nagad or Nepdy, which 15 the blick and red
sancty  As ot has been mpossible to undertahe much fildd work or to stuly the Aphis
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properly, it is not an easy matter to answer all Major Dickinson’s queries. One can, however,
assert that forms are found on the honey-covered surfaces. I have discovered eggs in this
situation as well as winged forms.  Both these are extremely minute and might easily escape
naked-eye observation. The forms found on the under-surface of the leaf are usually apterous
females, and the time of year at which they are found will probably indicate whether they
are parthenogenetic females or engaged in oviparous or viviparous reproduction. The
life-history of Aphides is so very complex and yet of such amazing interest, and the
A. sorghi is such an important factor in cereal cultivation in the Sudan that I here take the
liberty of inserting some extracts from Imsects, Part II., Cambridge Natural History, by
Dr. David Sharp.

“The individual life for several generations is restricted to constant, or at any rate
copious, imbibition of food, accompanied by an almost uninterrupted production of young by
parthenogenetic females, the young so produced becoming rapidly (sometimes in the course
of eight or ten days, but more usually in about twenty days*) themselves devoted to a
similar process; so that in the comparatively short period of a few months the progeny
resulting from a single individual is almost innumerable. This remarkable state of affairs is
accompanied by other peculiarities of physiology, with the result that the life-histories of
successive generations become very diverse, and complex cycles of series of generations
differing more or less from one another are passed through, the species finally returning to
bi-sexual reproduction, and thus inaugurating another cycle of generations. The surprising
nature of these facts has in the last 150 years caused an immense amount of discussion, but
no satisfactory light has yet been thrown on the conditions that really give rise to the
exceptional phenomena. These phenomena are: (1) parthenogenesis; (2) oviparous and
viviparous reproduction; (3) the production of generations of individuals in which the sexes
are very unequally represented, males being frequently entirely absent ; (4) the production of
individuals differing as to the acquirement of wings, some remaining entirely apterous, while
others go on to the winged form; (5) the production of individuals of the same sex with
different sexual organs, and distinctions in the very early (but not the earliest) stage of the
formation of the individual; (6) differences in the life-habits of successive generations ;
(7) differences in the habits of individuals of one generation, giving rise to the phenomenon
of parallel series. All these phenomena may occur in the case of a single species, though in
a very variable extent. '

The simple form of Aphid life may be described as follows :—

Eggs are laid in the autumn, and hatch in the spring, giving rise to females of an
imperfect character having mo wings; these produce living young parthenogenetically,
and this process may be repeated for a few or for many generations, and there may be
in these generations a greater or less number of winged individuals, and perhaps a few males.
(There is some doubt on this point, as the earlier observers seem to have supposed that a
winged individual appearing in a generation chiefly apterous was ipso facto, a male; it seems,
however, to be certain that perfect winged males appear in some species in generations
producing no perfect sexual females. Speaking generally, the course of events seems to be
that in summer there exist only wingless and winged parthenogenetic females, and that the
sexually perfect forms appear for the first time in autumn.) After a time when temperature

*This applies to what occurs in a temperate climate. Under tropical conditions production is probably
much more rapid (vide p. 40) Mr. Lounsbury’s remarks.—A.B.
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falls, or when the supply of food 13 less i quantity, or after a period of deliberate abstention
from food, sexual individuals are produced and fertihzed eggs are lud which hateh m the
spring, and the phenomena are repeated In other cases these phenomena are added to or
rendered more complicited by the mtercalated parthenogenetic generations exhubiting well-
marhed metamorphosis, of hinds such as occur 1 apterous or m winged mseets, while agun
the habits of successive generations may differ greatly, the mdividuals of some generations
dwellhng m galls, while those of other generitions live underground on roots

As regards the physwology of production of winged and wingless mdividuals there has
been but hittle exact mquiry  Vast numbers of individuals may be produced without any
winged forms occurring, while on the other hind these latter are oceastonally so abundant as
to float about i swarms that darhen the ar, the two forms are probably, however,
determmed by the supply of fool The winged forms are less prolific than the apterous
forms, and Forbes has noticed 1n .1phis marde radices, where the generations consist partly of
apterous, and partly of winged mdividuals, that when the corn begms to flag m consequenco
of the attachs of the Aphis then the proportion of winged induaduls becomes large  The
appearance of winged mdividuals 1s frequently accompamed by a peculiar ¢hinge of hatut the
winged mdividuils migriting to another plant, wlich 1n many cses1s of a totilly diffirent
botaneal ntture from that on which the apterous broods were veared, for mstance, 1pleemale,
after producing severil apterous generations on apple, gives nse to winged mndividuals that
mgrate to the stems of corn or griss, and feeding thereon commence another cyele of
generttions  On the whole, 1t would appew that the appearwce of winged forms 13 a
concomitant of decreising nutmtion It 1s o very remarhable fact that the sexually perfect
fomales are invarnbly apterous, and tlis 13 frequently also the case with the males Ttis
also highly remarkable that the sexually perfect idividuals are of comparatively small size
There are at Jeast three hinds of males in Aphidee —1, winged males, 2, wingless males
with mouth well developed, 3, wingless small males with mouth absent

We have alrexdy allnded to the fact that the mode of reproduction of Apluds lerds to
an unrivalled merense  This, however, 15 not duc to the prohficness of the mdividual, wineh,
n pownt of fact, appears to be considerably below the average in insects, but rather to the
rapdity with wiich the young begm to reproduce  Tlus has been discussed by Huxley,
Buckton and others The first named niturilist ealeulnted thit the produce of a single
Aplus would, 1 the course of ten generations, supposing all the mdinidunls to survive,
“ contmn more ponderable substince than five hundred mllions of stout men, that 1¢, more
than the whele population of Chin1” It has sinee been contended that Professor Huxley's
caleulation was much below the mark  Although it 13 somewhat diffieult to mahe a
ealenlation dealing adequately with the actual facts, yet 1t 1s clear that the inerease
of Apihnds 13 such that, drawing us they do their nutriment directly from the plint
in ats growing state, in the course of two or three years there would be no nutriment
available for other ammals, except such as might be derned from plants not attached
by Apluds  The numbers of Aplnde would be so great that they could not be expressed by
ordinary numerieal methods, and their merease would be actually himated onlv by the
relations existing between diffirent Rands of plants and between plants and Aphids Tns
result 15 avorded by the fict that Aphads are themeelves the svietims of a whole army of
msect enemies  They have the numerous members of a speeral group (Brecomdr,
Apledudes) of mmute Inmenopter to Ive made ther bodws, and many Aendeate g 0o
Ilypmenoptera depend entirddy on the Aphude s the source of food for thur uwn proguny  Aphs
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The Lady-birds—Coccinellidae—Ilive on Aphids and Coceids, and themselves increase to
such an extent as to be in many years a conspicuous part of the inscet world. . Crowds of
the larvee of Temerobiids and Syrphids ure constantly engaged in spearing and. sucking the
Aphides. Hence the old naturalist Bonnet suid that, “just as we sow grain for our benefit,
Nature has sown Aphids for the benefit of multitudes of different insccts.” He might have
added that these different inseets are for the benefit of man, it being elear that without them
the population of the world must rapidly decrease.” A short and simpler aceount given by
Theobald* may also be quoted.  He says: * They " (the Aphidie) ““live entirely upon the
sap of plants, which they draw from the leaves, stem, und even roots.”  After mentioning the
“cornieles ” or “honey-tubes™ and the waxy substance on the skin, he continues :—* Winged
and wingless females oceur, the males being also often winged.  Parthenogenetic reproduction
takes place ; both oviparous and viviparous females are found in all species. The wingless
forms are generally asexuanl, and so ure the swmmer winged females.  Ova are usually laid
only in the autumn by the oviparous female after fertilization by the male. . . . The
reproductive powers of these inseets are enormous as well as peeuliar.  The wingless
female, starting in the spring. produces with great rapidity living young without the
ageney of a male; these asexually-produced young or lice, soon grow sufliciently to sturt
reproducing again, and so on for eight or nine generutions. As a rule, a plant becomes
smothered by these wingless forms; and in the summer some send out hittle bud-like growths
from the thorax, rudimentary wings, a pupal stage, and from these active pupwe come forth
winged females, which fly off to other plants.  These winged females are also viviparous,
and produce again asexually living young, and so on until the autumn’when a third kind of
female appears—the oviparous female, and also o male.  After the male has fertilized the
female aphis, she deposits a few eggs upon the plants, which remain over the winter. These
eggs mostly hatch out in the spring.  But many also hibernate as queen or mother females
and commence to reproduce at once on the return of warm weather. There is often not much
difference between the young (larvie) or lice, as they are called, and the viviparous female,
but larvee, pupa, and adult may generally be distinguished by variations in colour.”

In the light of these notes one must confess that very little is known about the Sudan
Dura Aphis. We are sequainted with the autunmal forms, and in the spring one has found
eggs and winged forms, but we do not know what happens to the inseet when it leaves the
Dura plants. To find out, careful field work would be required, continued over a long
period. An aphis has been found on melon plants, but I believe this to be a different species.
I have also found a very curious aphis on cotton, mounted specimens of which were submitted
to Mr. Theobald. It is totally different from the «1phis sorghi. T am inclined to agree with
Major Dickinson that the cotton plant is not liable to infestation by the latter.

Another common but much less deadly enemy of the dura is a red /Hemipteron or plant
bug which attacks the grain seeds. Specimens of this pest have also been sent to
Mr. Theobald (vide p. 95). No doubt it requires the same treatment as does Aspongopus
viduatus, the bug of melons (vide First Report). Some cotton pests have come under
notice, amongst them certain of the Cercopida: or Frog-hoppers and a tiny beetle.

Both Mrs. Broun and myself bred out a Dipteron from certain larve which caused
great damage to melons and were sent us by Mr. Durant. The fly could not be identified
here, but specimens of larvee, pupe, and adult insects were sent to England, and Mr. Theobald
describes it fully on p. 93. -

* Agricultural Zoology, 1899, p. 237.
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Locusts

This year, 1905, the question of locust destruction has come prommently into notice
Various parts of the Sudan have been wisited by swarms of these destructive ncects and
great damage has been done 1n some districts—notably about Kamhn and m the Berber
Mudin  Khartoum has not been exempt, and the whole question 1s & very serious one for
Agriculturists  One took the opportunity of the visit of Professor Werner of Vienna to the
Sudan, and enbsted lus hind help in the identification of such specimens of Sudan locusts as
Tiad been collected  The following have been obtamed

Acrida vanabilis Sclustoceren peregrina
Aenida nasutus Acrydum segy ptium
Poecrloceren eroglyphien Acrydium succinetim
Phymateus Hildebrandti ZErotylus patruelis

Gastrimargus, sp ?

In Khartoum the commonest species 18 Peecilocerca lneroglyphica which haunts the
Ushar plants (Calotropis procera) while the swarms which visit us are usually composed of
the yellow Sclustocerca peregrina or the browmsh-red Aenduom agyptim

T was requested to prepare some 1nstructive notes regarding locusts and locust destruction
and these are mtroduced mn this article  They make no claim to oniginality stve possibly as
regards thewr arringement, and care hts been taken to include only simple and easly
managed methods of prevention or destruction The mformation was derived m part from
the Sudan Instructions of 1901, supphed by the Brtish Museum authonties from French
and American sources, and from various worhs and pamphlets on the subject

LoousT PREVENTION AND DESTRUCTION

Tt 15 very important that correct information be obtained regarding the breeding places
of locusts i the Sudan, having respect both to locality and season It 15 also deswred that
prompt preventive and destructive measures should be taken on the appearance of these
pests

The following 1tems of mformation are furmshed From a study of these you should
Le able to educate some of the matives so that they may help to furmsh the required
mformation and be led to tahe an mnterest m locating the breeding grounds and destroying
the eggs and imsects

1 Locusts are —

(a) Permanent, (A) Migratory
2 Buwarms of locusts alight on the ground for two purposes —
(a) To lay eggs, (7) To feed

3 A locust die= as soon as its eggs are lad

4 The eggs are laxd 1n clusters i the soil, preferably in undisturbed land and where
there 15 bush and grass Morst land 15 nsually avorded but the banks of water courses
constitute favourite loealities

5 Wath thar stems the female locusts bore holes in which the eggs are lud - Thewe
holes look rather like the pits made by run drops

G The presence of holes does not necessanly mean that eggs are present Tt usualiy
means that the loensts have been disturbed when Invng as whan the aet 13 complete the
holes are carcfully coverd
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7. The best guide to the eggs is the presence of dead locusts lying on the ground.
8. The cgg clusters arc usually found at a depth of two inches.
9. TFlights aund egg-laying may be expected after the rains.

10.  Ioggs, if not disturbed, are not destroyed by being covered with water. They will
hateh out when the submersion is over,

11. A single egg somewhat resembles o grain of wheat in shape. The eggs in a cluster
are arranged in rows with grooves between them,

12, The number of eggs laid by a well developed locust varies from 100 to 150.

13. The time of hatching varies from 15 days to several months, depending on elimatic
condition and soil {emperature,

14. When the cggs have been laid, a few well-grown locusts are said to remain behind
to guide the young ones. Information is required on this point, and also as to the length of
time egg-laying Insts.  In some places this is as much as 6 or 8 wecks in the same locality.

15. The young locusts are ealled “Ioppers.” They roost at night on grass tufts,
bushes, boughs, ete., and descend to the ground before sunrise.

16.  The “hopper” stage is snid tolast about 50 days. Tt terminates by the produetion
of the adult winged insect, the “hopper” shedding a seale or shell which remains on the
twig or leaf where the transformation takes place and which looks very like a live locust.

17. TLocusts only migrate on account of insufliciency of food.

DgesTrucriox

The means to be employed may be classed under five divisions:—
() Lncouragement of matural agencies.
() Destruction of the eggs.
(¢) Destruction of the young or unfledged locusts.
(d) Destruetion of the mature or winged inseets.
(e) Preventive measures. .

(a) Fncouragement of Natural Agencies.—In the Sudan all that could be done in this
direction would be to protect the smaller birds. The destruction of hawks is advisable for
this purpose. TFowls and turkeys are uscful foes. It is worth noting that the large monitor
lizards ( Warana) feed greedily on locusts.

(b) Destruction of the figgs—This is usually accomplished in five ways:—

1. Harrowing. 4. Tramping.
2. Ploughing or spading. 5. Collecting.
3. Irrigation.

2. In the Sudan ploughing to a depth of 2 inches might be tried in certain localities.

3. Trrigation is only of use when the land can be flooded for a few days, just at the time
when the bulk of the eggs are hatching.

4, Turning arimals loose on infected land is a useful method. Cattle, horses, sheep and
goats may be used in this way in any area where they can be confined in some measure.

5. Collecting is probably the best plan in a country like the Sudan. Buying eggs at
16 to 30 piastres an oke has been found very effective in Cyprus and Tunis, and might be
tried. In any case it would lead to useful information being obtained from native sources.

The proper way to collect eggs, especially if the soil is light and the eggs are numerous,
is to slice off about an inch of the surface by trowel or spade, remove the egg-laden earth to



BITING ANP NOXIOUS INSECTS OTHER THAN MOSQUITOES 47

a sheltered place where 1t can be sieved, and thus separate the eggs und egg masses from the
dirt  Lhis method 13 probably too elaborate for most distriets, but might be tried in some

The collected eggs are to be destroyed by burying 1n deep pits, taking care to have
the earth packed hard on the surface

(c) Destruction of the Young or Unfledged Locusts 'This may be done by

1 Burning 4 Catclung
2 Crushing 5 Use of destructive agents
3 Trapping

1 Burning 1s useful m a grass country  Where there 13 no cover for roosting grass
bundles may be laid down mto which the locusts will gather at night These can then
e burned

A simple burning method 13 to have a stout wire say 40 feet long enveloped 1n rags
which are soiled m el A slender wire 13 then wound round to fix the rags in position
These are set alight and two men drag this contrivance to and fro until the fuel1s exhausted
Tt 15 not necessary to pss over the same ground more than once or twice so that a large
field of grun can be thus protected during the half hour or so that the rags burn

2 Crushing  Ths 1s only of use where the ground 1s smooth and hard  Short of
crushing beating with palm or other branches 1s useful, as the smallest myury to a locust
will prevent 1ts obtaming maturnty

3 lappmy  Various hinds of traps have been devised  Simple ditches and trenches
arc useful 2 feet wide by 2 deep wnd with perpendicular mdes  They have to be earefully
dug to be effectual

As regards traps reference must be made to the Sudan Instructionsof 1901 The same
applies to —

4 Cateling  Screens and bigs are deseribed m the Instructions

5  Use of destiucte agente Coal a1l 15 very deadly to young locusts It may be
employed 1n conjunction with irrigating ditches  The following useful notes are quoted as
being posatbly applicable to some districts 1n the Sudan

The method consists essentially 1n pouring, or better dropping coal tar or coal ail on
the runmng water with which the wrngating ditches are supplied Tt 1s only necessary to
sprinl le a few drops of conl tar on the stream when the oils contained in the tar are diffused
over the surface of the water, and commng 1 contaet with the nseets, eause their speedy
dexth  The toxic powcr of coal o1l upon the mseets 1s very remarkable, a single drop of 1t
floatng on the water 13 capable of causing the death of a large number of msects A sumple
and igemous mode of heepmg up a constant supply of the tar to 2 ditch 13 as follows —

¢ A three quart can 13 perforated on the side close to the bottom, o clup looscly fitting the
apertute 18 serted therem, and the ean 13 then mmmersed m the ditch  Three-quarts or
less of tar, trichling out drop by drop from this shght vent, are suflictent to keep a great
length of diteh supplied with coat o1l for 30 hours  The precise cxtent of ditch which may
thus be rcndered totie to the locusts eannot, of course, be exactly stated Tt 131n fict quite
mdcfimte, for the rexson that the quantity of ol neceseary to Wl one of the mnsects 13 almost
finitesiml, and for the further rcason that a single drop of a1l will cover quite a large
surface when dropped on water, fo that taking the-e two facts together, 1t 19 €19y to sce that
a very small quantity of tar or o1l will serve to guard, by means of ditches a Jarge tract of
turntory from the rwvages of the young (unwinged) locusts  Creosote oil prepared with
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soap and water is effective, but has to be used with sprayers. Poisonous arsenical
preparations can scarcely be considered suitable for most parts of the Sudan.*

(d) Destruction of the mature or winged insects.—But little can be done in the case of
large swarms. Catching and bagging as for the young forms are the most useful methods.
Long ropes perseveringly dragged to and fro over fields have been used to good advantage.
(e) Preventive measures.—On the approach of a swarm the rules to be observed are :—

1. Every available inhabitant, man, woman and child, to be called out and
divided up into bodies of 50, each body having its own place indicated beforehand.

2. Each individual member to be armed with some sort of noisy instrument (old
tin petroleum cans and thick sticks ave the best).

3. When the flights appear, the various bodies must spread out in line and march
over the fields in open order, striking the cans. Smoke fires can also be lit, but the
above system has been found more effective.

4. 'The flight should be signalled to neighbouring stations and districts. The
Sheilchs of tribes should be instructed to report the appearance of any flights and, if
possible, to mark down the spots where the locusts alighted for laying purposes. This
ground should then be examined by a competent person, and watchers put over it.
Rewards should be offered to natives for reports of laying grounds.” ‘
These notes seem to have helped the authorities at Kamlin where vast numbers of
hoppers appeared. By a system of purchase 200 okes (5 cwt.) of hoppers were obtained
within 10 days, while trenches proved effective. As pointed out by the Governor, the trouble
is that fresh swarms invade the territory which has been cleared, and naturally this greaﬂy
disheartens the natives. Again I would quote Mr. Lounsbury on a very important point to
which he has drawn attention in his report for the half year, ending June 30th, 1904. It is
to the effect that locust eggs may possibly remain in the soil for years and then hatch out.
He says:—

“ That locust eggs may hatch after being in the soil for several years is a proposition
that few zoologists would entertain, but I confess that I no longer think it impossible, and
incline to believe there is a basis of facts to the common notion that voetgangers (hoppers)
have often appeared in localities not visited by winged locusts for ten years or more. It
may be that under certain conditions, the eggs on being extruded are enveloped in a substance
which retards desiccation and the absorption of water by them much more than the secretion
which is used to line and cap the egg-cells ordinarily made. Mr. Stewart Stockman records
the deposition of eggs embedded in a firm, hard, secretion by miniature unfledged females of
a species of acridium in India; these egg masses are evidently designed to resist the
desiccating influence of the dry season, which season intervenes before the mature locusts
deposit egg-masses of the ordinary type. If eggs of our ordinary locust do sometimes remain
alive but unhatched for a period of years, it may be this feature of the creature’s economy
that is responsible for the sudden appearance of vast swarms. The parasitic and predacious
enemies would practically disappear during the protracted sleep of the pest, and thus there
would be insufficient means to prevent the development to maturity of thé myriads that

might hatch.”
As regards the use of the African locust fungus, Empusa grylli, I wrote Dr. Edington,

Director of the Bacteriological Institute, Grahamstown, Cape Colony, asking him to kindly -

* The planting of the Castor-oil Plant (Ricinus communis) round small fields and gardens might also have
been advocated as it is poisonous to locusts.—A. B.
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furmsh me with his views 13 to 1ts probible utihty m a very hot wd dry country hhe the
Sudwr  His reply w1s distinetly unfuourible to the fungus, and Mr Theobald expressed
a similarview  Dr Ddington, however, suggested that 1t inght be well, if locusts were found
dying m large numbers, to hue therr bodies scnt to the Tiboratories where they could be
examined In this way a fungus mght, perhaps, be found smtable to our elimatic conditions

Acting on this advice I informed the Ciil Secretary, and notices were at once
distributed  Two 1nteresting letters have so far, been the result, one from the Governor
at Dueim, the other from Mr Newle, Manager of the Sudan Experimental Plantation
Syndicate at Zeidab i the Berber district  Major Butler wrote ¢ Some time ago a great
many locusts died at Shatt, the people ate them and a great many of them were mudell ’
An effort 13 bung made 1n his district to obtaun dewd locusts for examination  Mr Newile
writing November 6th, 1905, remarks, I am glad to sty that for the time bang we are
practieally free from these pests, though n little while ago we exterminated 1 considerable
swarm of small ones During the last flight however we noticed a considerible numter
of dead ones killed by the Tacluna fly or the local representative of this meect, of which
I forward you a couple of samples bred from the maggots m the locusts  (These proved to
belong to the family Tackunile sp?) * The latter were not dead when the maggots were
extracted  As, from what I read this fly thrives m dry countries and 1s a conuuderable
help 1 reducing the number of locusts, 1t may be that m time 1t will wipe them out
From what T hear there has not been a bad locust year smee 1898 m this part of the
country, and this was the last of a cycle of three or four years Agun I under~tand that
m this part of the country the duration of the present attach 1v quite unusual In most
locust years heavy flights oceur for a few days usually i March April and May and then
disippear  This year they have remuned from Mirch to October practieally continuously
The worst locust years appear to comeide n 2ome respects with the ugh Niles, e ¢ the wornt
attachs here have been in 1312,* 1 ¢ (1894) 1316 * lugh Nile years (though there were none
i 1310%, 1314*), and therefore presumably runy years  The fact that the locusts usually
apperr here before the runy season would tend to show that there w13 no connection betwen
the Tood supply 1 the mmmediate neighbourhood and ther appearance  Tosstbly they have
had & ramy season m the Abysuinian lughlands the year previoudly  Locust swurms here
alw vys appear to come from the Kassala district and according to local report ther viats
comerde with good ramns there  Here locusts never appew mn the wintcr whidh natines sy
lills them oft  On the Blue Nile however, I thimh I have heard of sast swarms m
December, 1900 Any mformation you can give me on these pomts will be much apprecatad
as they may have a dircet beanmg on the period for planting crops an the frequency of thar
vistta 1s 8 matter of vital importance to capitahists tiinhing of mvesting m Iindud properts
here’

One was able to give Mr Nevile rome of the mformation he dewired, at least, as regards
the wrregulanty of locust vimts This s sand to depend on three facts —

1 That the merease of loensts 1s hept in chech by parasitie mneeets

2 That the cggs may remamn (as already noted) more than one year i the ground and
yet hateh out when a favourible season occurs

3 That the migratory m~timet 12 only effietine when great numbeors of supcrfinous
mdivadnals are produced

* Ia the \fohammedan Calenlar

Causes of
1eregufanty o
focust v ts
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I again quofe Dr. Sharp, who says: “It is not known that the parasites have any
power of remaining in abeyance, as the locust eggs may do, and the bird destroyers of the
locust may greatly diminish in numbers during the year, when the jnscets are not numerous :

. . ’
o th 1f. a disproportion of 1‘1\11111)01.5 between the locusts and their destroyers may arise, and
for a time the locusts may inerease rapidly, while the parasites are much inferior to them in
numbers. If there s ! ' “when ver + locusts he
‘ ¢ should come a year when very few of the locusts hatch, then the next
year there will be very few parasites, and if there should then be a large hatching of locusts
from eggs that have remained in abeyance, the parasites will not be present in sufficient
quantity to keep the destructive inscets in cheek; consequently thc next year the inerease in
number of the locusts may be so great as to give rise to a swarm.'

Fic. 10.~-Foeaors of Wieat Grain Fi6. 20,—Funcus or CoTTON

More recently in dead locusts sent from Suakin I have found a fungus which grows as a
white culture on agar slope. It may or may not have killed these locusts, but it is proposed
to test it next locust season. In locusts from Senaar a form of acarus was present.

VEGETABLE DPARASITES

Vegetable parasites of plants have not been much in evidence. Some imported wheat
grains intended for phntmg were sent by Major Dickinson, as they had been attacked by
Acari. In the holes formed by the insects I found a very beautiful little fungus of a land
quite unknown to me. The tiny speax—headed sporangia (Fig. 19) are very delicate, and
nothing like them is figured in Tubuef and Smith’s standard work on the subject. On old
cotton plants sent from Berber black patches of a myecelial fungus with conidia and
conidiophores were present (Fig. 20). It may be Macrosporium nigricantium Atks.
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Ox SomE BLoon-SUCKING AND OTHER DIPTERA FROM THE AMNGLO-
Eevprran SuvpaN Cornecrep DuriNe THE YEAR 1905,
wITH DESCRIPTIONS OF NEW SPECIES

BY

Ervest I Austrv
Zoologieal Department British Museum (Natural History)

In the followmg paper, which contmins notes on some of the most interesting of the Pptm
Blood suching Fhies (Diptern) met with during the past jear, two species and one
sub-species, all of which belong to the fumly 7abanlv are described as new  The hst of
novelties might possibly have been longer, had 1t not been for the damaged condition of some
of the specimens, which rendered determnation a matter of impossibility  Those who are m
o position to help to merease our hnowledge of the Blood suching Flies of the Sudon by
collecting and forwarding specimens, should bear 1n mind that a little care and deftness of
handhing on the part of the collector may save the unfortunate systematist, whose tash 1t
will be to determine or deseribe the species, o good deal of trouble and eye strain Inter on
In the case of many seroot flies and other Diptera to discriminate correctly between speeis
18 often & matter of no little difficulty even when the condition of the specimens s all that
can be desired  but when precisely the opposite 1s the fact, when the antennwe aro missing,
and thorax and abdomen are more or less denuded of therr natural covering the
determmation of species 13 often mpossible and though they may i somo cases be recogmised
as new, their deseription a8 such 1s out of the question  To expect the systemntist to turn
out satisfactory work with matenal of thus character, 1s no doubt grititying 1f regarded as an
expression of confidence m Ius powers, but 1t 18 searcely more rcasonable than to require a
student of tropieal diseases to diagnose a case of Trypanosomiaws from a six months' old
Dlood smear on a lomn eloth  To become a satisfictory collector of Blood suching and other
Flies 1 not diffieult, and pre supp no more deheacy of pulation than any medical 1 rect oms
man should possess  Tull directions as to proecdure will gladly be sent to all those willing cotiectors
to asust, who will be gool enough to make appheation to the wrter of tlns paper *  In the
meantime the following pomts, all of which are the outcome of practieal experence, shoufd
be borne carefully mn mnd

(3) Specumcns of Blood suching and other Diptert intended for determmation should
bo m the most perfeet posaible condition

(n) Specimens collected by natues seldom fulfil this requirement

(m1) Wherever posaible Flies should always be pinned and should be drawn up
near the head of the yin, not left close to the point

() If pinming 1s ymposaible, speesmens are best placed m three-cornered envelopes of
soft paper, after the mcthod adopted by collectors of butterflies

*¢f  DBloodwucking. Flis Ticks &e and How to Collect Them by F ' tuten  Seconl Fition
Lonlon Boti b Musen (Natural Ha torv) 1900, 22§ p, with illu trtioncin test
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(v.) Flies should never be placed in éontact with cotton wool, since, when chy, it Is
impossible to disentangle them without pulling off antenne, legs, &o.

(vi.) If specimens are placed in spirit, a plug of soft paper should always be iserted
into the tube, and pressed down on to the top of them, in order ’ro prevent the flies from
being injured by washing about.

(vii.) There is no necessity to send off single specimens for determination as soon as
obtained ; identification will be facilitated if a series of specimens, if possible, of both sexes,
be sent.

(viii.) Specimens should always be labelled with name of locality and date of capture;
brief notes of interest may be added.

(ix.) Labels should be legible.

BLOOD-SUCKING SPECIES

Family SIMULIDZAE (Sand-Flies)

Simulium Genus SimurruM, Latreille

damnosum Specimens of two species of the troublesome pests belonging to this genus were received ;

for notes see Dr. Balfour’s Report, p. 34. The larger of these, the Kunted of Abu Hamed, is
Simulium damnoswm, Theob.
Reports of the Sleeping Sickness Commission, No. III. (1903), p. 40.

This species is from 3 to 3% mm. in length, and has the ground-colour of the legs
dark brown, with the exception of the hind tarsi, where a broad band on the first joint and
the extreme base of the second joint are pale yellow. S. damnosum, which may be
distinguished from the following species by its larger size and dark legs, also occurs in
Uganda, where its native name is Mbwa. A correspondent writing from Entebbe with
reference to this species recently stated that: ““Its bite is very poisonous and irritable, and
causes large swellings which usually end in sores. Localities where this fly is present are
very sparsely inhabited.”

The second species, the Nimetta or Nemetti, of Dongola, is

Simulium griseicollis, Becker
Brocieanns Mitt. aus dem Zool. Mus. in Berlin, IT. Bd., 8 Heft. (1903), pp. 78-79.

S. griseicollis, the types of which were taken at Assuan in the month of February, is
from 11 to 2 mm. in length. Since the original description of this species is not likely to be
generally accessible, a translation is appended below.

«2. Dorsum of thorax velvety black, but in front broad and grey, as also before the
scutellum and on the sides, so that of the velvety black coloration there remains only a fairly
large median pateh; the anterior grey transverse band is interrupted by three fine black
longitudinal lines, which embrace the commencements of two admedian longitudinal stripes ;
the grey transverse band in front of the scutellum is a little apart from the latter, and when
seen from a certain direction has an almost silvery white sheen, while on the anterior part of
the dorsum of the thorax no silvery white coloration is to be seen. The dorsum of the
thorax is, especially on its anterior half, clothed with a coat of golden yellow, felt-like hair.
Scutellum velvety black. Pleura ashen grey pollinose. Halteres white. On the head the
face is grey ; the antennwz are blackish-brown, execept the first joint, which is yellow ; palpi

brown. Abdomen velvety black, with pale yellow margins to the segments; the second
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segiment on both mdes with a pile grey bloom, long brassy yellow hurs on the margm of
the fist Hypopygum ashen grey Legs pale yellow, with blachish brown coxwe, tips of
fcmora and tibie, brown, on the anterior legs this brown colour 1s reduced, and on the
femora there 1s frequently only a ring or a spot on the under side  Front tarst entircly
blachish brown, tarst of the hunder purs of legs from the second or third jomt onw irds, s
also the tip of the first jomt, brown Posterior tibia and first tarsal Joint somewhat expinded
There 18 scarcely any trice of har on the legs and m the same way a whitcr coloration on
the tibie 15 only very feebly mndicated  Wings hyaline, the anterior vems pale yellow

“§ Thorax entirely ashen grey, with n coat of pile brassy yellow felt-lihe hair on the
dorsum, on the anterior portion of which three fine brown hmnes appear in wdition, whereby
are miwthed off two admedian grey longitudinal stripes  The abdomen, too, 18 wntirely ashen-
grey, and covered with a thick coat of pale yellow felt ke hur  In other respeets there are
no further differences from the male

Family TABANIDZAE, (Sercot-Flies, &c¢)
Genus Crrysors, Meigen
Clrysops dictinctipennis, sp nov
(Plate 1V)

2 (7 specrmens), length 8% to 10 mm

Black, aldomen dull olive grey, mlicry yrey on basal angles, hind margins of s pnents Chrysops
sdiery or yellowah, @ black median blotch not reacking hind margun on each of the s ments 4 st nct penn ¢
eacept the last  legs ochiaceous, with front tarw, tips of all femord, distal fourth to destal half
of front tbir, anllast three jownts of muddle and hnd o« Down, cort and trcchanters
Hluck, brown transierse bund on winy not towchuy fork of tard ven, and near kind muqn
with @ sem clear space m fourth and fifth posterior cells, stigma orange ochraceons, costal
border before 1t Trownieh

Head  shinng black, wath & cinercous pollimosc stripe on ¢ ich side, from nuddle of front
(spice between cyes) to margin of Jowl, wd a stmlar and somewhat trangulir median strpe
from buse of antennie to margin of buceal eavity , on the front the Iitcral pollinose stripes
are connected by a nirrow pollnose Land, antennie modcrately stout, but firt jomt not
thicher than second

Thorar dorsum (i denuded specunens) shimng black, greywsh pollinose m front und
with a pur of admedmu longitudnal greyish pollinose stripcs on anterior half, a tuft of
bright golden hair below humeral ¢ llus, 2 stular tuft in front of buse of wing, comnected
with a row of har of sume knd on hind margm of mesoplenra,

Aldomen clothed with mmute yellowrsh hur, dull black median blotch at bace of exch
of first four segments broad, quadrate, dummishing 1 s17¢ 10 suceession from the front

Tange mfuseated costal border before stigma not deseending bdow third longitndimal
vemn, and rearcely darher than stigmuatscdf, prolongtion of mfuscated costal bordir heyond
transyerse band dark brown, sharply defined, and (nding abruptly just below upper bruneh of
third longitudinal van, lower portion of amert Balf of wing shghtly mfuseated, lToaving
outcr margm of Trown transverse bind bordored by a whitish streak (seen sho m many
other speercs), whidh 1< anterraptad by o g rolongation of transverse band to hand wongm and
so forms the sani-clear space m fourth and fifth postenor cedl

I dteres dark Lrown.
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Described from a @ from Busoga, Uganda, 1903 (Colonel D. Bruce, C.B., B.AMC).
Type in British Museum (Natural History). A single 9 of this species, without locality label,
was received last year from Dr. Balfour for determination. In addition to six specimens from
Busoga (Colonel Bruce), the British Museum collection contains a single 9 from Buruli,
Uganda, taken in 1903 in a pateh of forest on the Lukoge River, half way between Junda
and Kisiliza (S. C. Tomkins per Dr. Nabarro).

Chaysops distinctipennis is closely allied to C. stigmaticalis, Lw., originally described
from ¢ Caffravia,” of which the Museum possesses specimens from the Transvaal and
Mashonaland ; the differences presented by the new species ave as follows :—TFirst joint of
antenna more slender, of same thickness as second joint, instead of distinetly if only slightly
swollen ; costal border of wing as far as stigma brownish (by transmitted light nearly same
colour as stigma), instead of dark brown and continuous with transverse band, leaving stign&a
isolated ; outer margin of dark brown transverse band on wing nearly straight, with no
projection to base of fork of third vein ; infuscation in basal cells confined to the tips, their
bases, with exception of an extremely small and scarcely noticeable fleck in each, entirely
clear.

Genus Hzmmarorors, Meigen

Lwmatopota pulchrithoraz, sp. nov.

(Plate V.)

g, §.—4 (2 specimens), length 111 to 113 mm.,, width of head 4% mm.
Heematopota ¢ (15 specimens), length 93 to 12 mm., width of head 3 to 3% mm.
pulchrithorax Reddish-brown ; thoraz longitudinally marked with « broad median grey stripe, very
conspicvous tn undamaged examples, but in rubbed specvmens largely replaced by brown ;
abdomen with marging of segments and narrow median stripe, greyish; tibiw with two
yellowish bands; wings brown, light marvkings whitish in &, yellowish in Q.

&, Q—Head : greyish; face with a transverse brown stripe below
antennee, less conspicuous in J'; first joint of antennz conspicuously
swollen, towards base lighter in colour and greyish pollinose.

Thorax : median stripe broader and parallel-sided from front margin
until just behind transverse suture, which makes a brown notch on each
side; the stripe then narrows until near hind margin, when it curves
outwards on each side; each curve carries a forwardly directed tooth-
like angular prominence; sides of dorsum of thorax with greyish
f;i;ﬁf;;;ﬁf (huseony, Markings ; pleura greyish; scutellum greyish, with a rounded brown blotch

Head and Thorax of ¢ oy egch side, usually connected with the base but sometimes isolated.

Legs : distal band on front tibie sometimes absent or indistinet; first joint of front tarsi
usually narrowly yellowish at base; first joint of middle and hind tarsi, except tip, pale
yellow.

Wings : stigma dark brown ; the usual conspicuous brown pateh underneath it extends
unbroken into first posterior cell ; diseal cell largely brown, but proximal third, a transverse
mark consisting of two curves at commencement of distal third, and sometimes a more or less
indistinet mark beyond this pale; the pale proximal third sometimes more or less filled up
with faint brownish markings; ends of both basal cells, and bases of first submarginal and
first posterior cells, largely pale; in the marginal cell beyond the stigma and extending into
the first sub-marginal is a squarish pale area, enclosing a rounded or elongate brownish
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flech., a smuous clear muk extending from the under mde of the end of the sceond vem, to
the hind murgmn below the end of the mamn stem of the third vein, and a simlar but shorter
mark on the mner side of this, starting from the sceond vem and sometimes fused with the
first mark just above the third vem, usuilly conspicuous, for remawmuny wing-markinge,
sec plate

Halteres knob dark brown, stalk white or yellowish white

& —A small brown fleck 1bove bise of antenne, first jomnt of antenne clothed witly
long and fine browmsh hawr, second jomnt produced above mto + dwk prommnence, third

Jomt, espeerally expanded portion, pale brown, termimal yomt of pilpt oval, clothed on onter
side with long wd fine browmsh hair, upper threc fourths of eye composed of very Tuge
facets, which extend to hmd margin, medim portion of dorsum of tharix clothed with long
and fine browmsh hair pleurs thickly clothed with white hair

¢ —Transverse callosity above antenna rather narrow shimng reddish brown, umform
m width, and, m specimens mn good condition partly mnterrupted m median hoe by & vellowish
pollmose depression, which 18 connected by a narrow dark brown mark with the bise of eich
antenna , uppermost of the usual three dark brown spots (arranged in a triangle) on front
nbove transverse callosity, smaller than the other two, and somctimes mdistinet ground
colour of front greyssh, with a pur of brown triangular flechs on vertex, and sometimes
a Y shaped brown mwk separitmg the darh-brown spots and extending to the transsers
collosity, basal portion of third jumt of antenne browl pilm Luff coloured, distal jont
long and narrow, on outer side browmsh except basal fourth and extreme tip, and clothed
with darh brown hatr, sides of first four abdommnal scgments grey  dorsum of fourth and
following segments (in well preserved specumens) with a pair of rounded greyish pollimose
spots at the base, one on each side of median stripe

Desenibed from a ¢ and @ from Sahsbury, Mashonaland, November—December, 1899
(G 4 K Mar<hall) ‘Lypes n British Museum (Natural History)

A single @ spectmen of this species without label showing preeise locality, was recened
from Dr Balfour The geographienl range of /7 pulehiuhorar, as mdiated by specimens
1n the Museum collection, extends from Zululand to the Sudan, and mcludes British Central
Africa and Uganda  In the latter country, the speeles was met with at Fajao, on the
Victorst Nile, n November, 1804 by Captun E D W Grag, IV §

What 13 perhaps a sub-species of I/ pulchithorar 13 represented n the Museum
collection by o single female from the Lunyina River, Hengs, Brtish Contenl Afrien,
Junuary 20th, 1894 (Cuptaan B Crawshay), this mdindual differs from the typreal form in
the first Jomt of the antennu bemng more slender, and the wing mirhings morc confluent,
espeernlly towards the himd margin winle the spree beyond the stigmatie pateh on the eostal
border s almost elear A closely alhed spectes also occurs i Sumaliland, and 1 distmgumshed
m the famale sey, as shown by a single specimen presented m 1894 (/b Greenneld) by ats
piler front, by the greater depth of the suprs antennd transverse eallowty, and of the grey
hund margins to the distal abdominal scgments, &

Hmatopotu pulehrthorar belougs to u group of speeics, the members of which resemble
one another very closdy m the pattern of the marhing, Loth of the dorvum of the thorax
and of the wingn  These speeies difter m vanous respeets, such as the depth and ghape of
the trmsvers supresntomal Cdloaty, the width of the Twal portion of the third jomt of
the antenmn, €, Lut the markings referred to are of the same type i all The gny
mediin thoraewe stape, most dearly oxlubited by geod specunens of /1 pulehral onur (s
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plate) is much reduced in some of the species of the group, in which it is largely replaced by
the brown of the ground colour, but its charucteristic outline, albeit interrupted, is still
distinetly traceable.  The same thoracic marking is also scen in the case of Jwmatopota
decora, Walk. (syn. 1. dorsalis, 1aw.), which ranges from Nutal to Northern Nigeria, but this
species, apart from its general darker colour, is distinguished at once by the pattern of the
wing-markings, by the upper half of the fuce being entirely bluck, and by the marking of the
front and hind {ibire, which consists of but a single broad white band near the base,.  In the
case ulso of Jleematopota vittata, Liw. (Dipterenfauna Siidafrika’s, p. 50 {122], Tab. I,
figs. 28-30, 1860), which was described from a specimen from Lake Ngami, the upper half
of the face is stated to be Dlack; this species, however, has wing-markings of the
pulchrithorar type, and doubtless belongs to the group, in spite of Loew’s somewhat
misleading deseription and figure of the thoracie stripe.

Genus Tasavzus, Limweus

Fight species of Seroot-flies belonging to this genus are noticed below ; the Sudanese form
of one of them appears to constitute a new subspecies, which is here deseribed.  Specimens
of certain other species received during the past year were unfortunately too much damaged
to be recognisable.

Tabanus par, Walk.
(Fig. 21)

Tabanus par, Walker, List Dipt. Ins. in coll. Brit. Mus, Part V., Supplement 1. (1854),
p. 235,

Tubwuns rufipes, Macquart (nee Meigen), Dipt. Ixot. I, 1 (1838), p. 124 :—nomen
bis lectim,

Tabanus Iuteolus, Loew, Ofv. af K. Vet. Akad. Forh., 1857, p. 348; Dipt.-Fauna
Sudafr. (1860), p. [117] 45.

(N.B.—This synonymy is new.)

Specimens of this species, with-
out indication of precise locality,
were received during the past year
from Dr. Balfour. Females of 7Tabanus
par, which vary in length from 93 to
128 mm.,, are recognisable by their
yellow colour, small size, uniformly
yellow legs, and clear wings with
yellow veins. The dorsum of the
thorax is somewhat greyish yellow,
while the abdomen is fawny or
ochraceous; the third joint of the
antenne is ochraceous-rufous; the

Fic. 21—Tapanvs rag, Walk. ¢ front (space Dbetween the eyes) is
Natal to the Bahr-El-Ghazal .
Thoray yellowish ; abdomen and legs ochraceous. narrow. In hfe t‘he eyeS are g’l‘een,

without transverse bands.
The range of Zabanus par extends from Cupe Colony and Natal to Uganda and
the Bahr-El-Ghazal.
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Tabnnus thoromnns, Pal. dc Beauy , & spectes winch 15 common 1 Uganda, and mi
thicrefore be expectud to oceur mn the Bahr Bl Ghazl, s elosely alind to £ p ey wath whichat
agrees 1 the colourition of the body, and m the nirrowness of the front  J” thoraeuns
may, however, be distimguished by s gencrally larger size (the average lngth of the
femnlo 13 18 mm ) by ats browmsh wings, and espeaally by the front tarw and tips of the
front ibie bang dul brown  Zabanus par and 1" thoracinne belong to o group of ~peeis
(two or three of which, found m the Conge Free Stite and Abyssmia, have yot to be
described) charaeterised by the yellow or ochraceous colour of the body, and by the
narrowness of the front in the female sex  No males of these species are at present avathble
for comparisan, but smnce the eyes i the fumales are sparsely covered with mmute hurs
(often dufficult to see when the specimens are not m petfet condition), while there 19
no trace of an ocellar tubercle, 1t 15 clear that, if thought ndvisable, the species myy be
asxigned to the sub genus dtylotus, Osten Sichen

Tabanus ditamuatus, Macq
(Fig 22)

Tl s dtermiatus (sie), Macquart, Dipt. Dvot 11 (1838) p 126, Bezam, Anp Tabames
Mus Civ i Stora Naturale di Genova, Sur 20 MIT (XXXIL) (1892}, p 164

Atylotus nyyromacniutus, Ricardo, Ann Mag Nat Hist, Ser 7, VI (1000} p 165

(N B —~Thus synonymy 15 new )

The following 15 a description of
the funale of this species—§ (11
speermens) length 11 to 14 mm

Greyuh yellow , a par of con
xprenons shuany Uacl dots on the fiont,
al domen with three longrtudinal tladkish
o1 brownwh stryes on the centre one of
whak 1a g yellowsh pollinose stripe

Head whitish (vertex Luff), the
shimng  blueh dots on the front one
ubove the other, the lower just alose
the angles of the eyes, the upper about
the width of the front Ingher than the F1G %2 TaBaNts L ASATUS Macq §
former, antenni ochraccousbufl, firt T ‘M“h"::";‘"_";"‘“”‘r:‘::'w i b ot teon
jomt paler, under sule of head clothed somebatserrarch vy e ralotr per antennn yeilow 1o Vs yelow  omt
with whiteh  hmr, palpr whte or
yellowish white, clothed on eutade with yellowssh mtompersed with mmute Tk hure, oves
m dricd speesmens nsually withanarow dark transsore tand on s desel with lowcrdot on front

Thorar  dorsum blachily, yelfowrsh or grevish polimose and clothed with short golden
yulow har

Abdomen ochraceous-lbuff, with n browd Blackish or brownish medum stripe (som times
with shghtly srmate cdges), and o sumlar narrow stnpe on cxchimle, the itord soipes an
not m contact with the actnal Iater] margins of the abdomun, and all three sppes met
togther ot the tip, m the mdBe boe, superimposed on the e i strge, 34 10y hwash
polhinose stripe clothed wath short ol fon vedlow hur, this highter stape 1w really composed
of & series of triangles with thar aprecs truncated and dirceted forwands, the dasl, stny« 4 are
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clothed with black and the admedian ochraceous-buff stripes with yellowish hair. Ventral
side of abdomen pinkish buff, clothed with pale yellowish hair.

Liegs buff or ochraceous-buff; front tarsi and tips of front tibizm dark brown; tips of
middle and hind tarsi brownish; distal half of front tibiee somewhat swollen; femora
occasionally with a blackish patch on outside near base (in a @ from Mashonaland in the
Museum collection the basal two-thirds of the front femora, and the basal half of the middle
and hind femora are black).

Wings hyaline; veins pale yellow; upper branch of fork of third vein usually with a
small appendix, which, however, is sometimes absent.

Hulteres yellowish.

According to Macquart (loc. ¢it.) the & of 7. ditwniatus resembles the 9. A 2 from
Estcourt, Natal, January 1897 (. 4. K. Muwrshall) in the Museum collection, which
possibly belongs to this species, has the upper two-thirds of each eye (except the
hind margin) composed of large facets, and the eyes show no trace of a transverse
band. There are no dark lateral stripes on the abdomen, but on the dorsal side the
tip of the abdomen from the fourth segment onwards (except the lateral margins), and a
broad median stripe on the first three segments are entirely black; on the ventral
side the extreme base, a median blotch which extends from the base to the middle of the
third segment, a small median blotch on the hind margin of the third segment, and the
last three segments are black; the fourth segment is also more or less blackish towards the
hind margin and at the sides. The femora are black with the exception of the tips,
otherwise the legs are as in the @, but the front tibiee are not thickened.

Originally described from a specimen from Mauritius, Tubanus diteniatus was
subsequently recorded by Bezzi (loc. cit.) from Somaliland. The series of specimens of this
species in the Museum collection shows that it is found from the Transvaal and Natal
to Somaliland and the Bahr-El-Ghazal, where it was met with in February 1905 by
Major R. H. Penton, D.S8.0. The Museum collection also includes a ¢ from Angola
(J. J. Monteiro).

Like the foregoing species, 7. diteniatus belongs to the subgenus Atylotus, though in
the case of the female the hairs on the eyes are so minute and sparse as to be distinguishable
only with difficulty. It is evident that Tubanus agricole, Wied, T. fulvianus, Lw., and
T. biprnctatus, v. d. Wulp, are allied to 7. ditwniatus, Macq., but without comparing the
types it is impossible to say whether one or more of these names are actually synonyms.

Tabanus gratus, Liv.
(Fig. 23)

Tabanus gratus, Loew, Ofv. af K. Vet. Akad. Forh., 1857, p. 340; Dipt.-Fauna
Stidafr. (1860), p. [114] 42.

A female specimen of this pretty little species, unaccompanied by details as to locality
or date of capture, was forwarded by Dr. Balfour for identification during 1905. Tabanus
gratus @ may be characterised briefly as follows :—

¢ (8 specimens), length 104 to 11} mm.

Head greyish-buff above, with two conspicuous callosities on front ; third joint of antenne
rufous; dovsum of thovas cinereous, with pearl grey longitudinal stripes; scutellum greyish
chestnut ; abdomen dark brown above, with three whitish or yellowish grey longitudinal stripes,

converging towards the tip ; legs ochraceous-buff'; wings hyaline.
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Head  face md jowls whitish pollinove and clothed with white hair, lower eallouty on
front pue ochraceous, squinsh, and oceupying whole width of front nmmeditely above
ungles of eyes, upper eallouty siturted m middic of front, reddish brown and evate, first
jomt of antenna eream buff, with upper angle strongly produccd, wd cypped with a tuft of
munute bliek huurs, formmg o bk tip, second jomnt very smal, third jont rither browt
at b, with conspicvous busal angle, extreme tip of thued jomnt dark brown, pidpm
somewhat swollen tonards bise, crenm-buff, clothed with wintish hwr intumporsed with a
fuw black hurs on outside

Thora>  dorsum with a grey strape on cwh side and a narrow mediun and a pur of
browler admedian stripes, the three latter
we naither brghter m 4t
Aldomen medin stonpe starting from
# somewh it semorrenl wr spot on lund margin i)
of firrt and wnercasing m wadth from buse ,‘ﬁ@«/\
of sccond to fourth segment, where 1t 18 s\Z‘l% §
broadest, then narrowing rapudly and ter /

nunating on hind margin of sixth scgment,

fateral stapes with o somewhat zigzig out 2

line on outer side, lateral margin and under

side of abdomen pearl grey T Fe s tamassemm Lw @

{eys  front tarst and tips of front tibre  itead and kg,,,lro:m:hﬁ\o(n:?a:o‘:nfz; o Adfe amd b od ars
darh brown, Iast four jomnts of muddle and T B LMY, g™ e e Frower e
tund tarsy, tips of middle and hind tibt v and of first jornts of middle aud Iund tarst brown

Halteres  knob pale yellow, stalk bufl
Lalanus gratus1s evidently a widely distnbuted speaes for, winlo the typieal specimen
18 stuted by Louw to have been coltected m “ Cafframy,  the Muscum series inciudes cxnmples
from Fujno, Victorit Nile Ugnnda, November 1804 (Captun 1 D 17 Grey, { W &),
and alao from the viemty of Yola, Northern Nigens Apnl 14, 3903 (B 17 Gor era)

Tabanus socrus, Walk
(Fig 21)
Tidd anux socens, Walher, List Dipt Insm coll Bt Mus, T (1818), p 160

Thik speeses ean Ve distingurhed from Tal mme rirsitns, Susten (dosarentts, Walk ) Tabasu
(Ig 26), which 1t clowly rewumbles m general appearance by the edges of the medin e
grey longatudinal stope on the abdomen bang notehed or serrate mstaud of smooth. To
mdge from the rdative numbers of speumens m the Bntwh Muscum collection, Talenta
socute would appear to bo the commonet Scroot flv on the White Nile  In addition to n
very long scries of examples tahen at Kodoh on Decomber oth, 1000, by the ot
Captan T E Haymes, the Musum possowses others collected and proanted by
Magor ' N Thunn, Captan § 8 Flower (“about ton mules <outh of Jebed Am, Wihite Nile,
March 17, 1900 }, and Maygor R H Penton, D8O  (Bake-ki Ghazal, Fubouan, 190%)
The specacs was found by Colondd G D Hunter, DS O 1n Vay, 1905, o a boit 1n the sull
south of Nal Nuor, butwoen Gondohoro wd Taufibn, anl Myor Penton alse met wath st
Senaar, in 1859

The type of £« evee 33 from “South Aricr® , other speamens of the spectes mth
Muscune colleetion are from the Trmsy ud and the Congo Froo St
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Talanus virgrius, nom., nov,
(IFor Tabunus dorsivitta, Walk,—nomen bis lectum,)
(Mg, 25)
Tabanus dopsivitta, Walker, List Dipt, Tns. in coll. Brit. Mus, Part V., Supplement 1.
(1854), p. 231 (nec
T, dorsivitta, Walk,
Insecta Saundersiana.
Diptera, part I (1850)
p. 39.)

Although the
speeies 1s  apparently
less common in  the
Anglo-Egyptian Sudan
than  the foregoing,
specimens of 77 vir-
gatus were taken on
the White Nile in
1900, by Major H. N.
Dunn, who also met

G, ©1 - Tananes socits, Walk, ¢ with the species in
S Africa to the White Nile

A
Thorax grevish, abdomrn rutous, with medim provish white longitudimal stripe bardered an each SQ]]&&], on the Blue

side with a durk brown rygerag steipe ;) fegs yellonsh, front tara et tips of front tibie dark brown, =72 : 3 .
middle and hind tars brownish, Nile, in September,
1902,

The range of 7Tubanus virgatus, which is abundant in the Northern Nigeria and other
parts of West Africa, includes the 1ast Africa Protectorate and British Central Afriea,

ARJSLITHL

Tubonus  biguttutus,
Wied.
(Figs. 26, 27, 2 9)
Tabanus biguitatus,
Wiedemann, Ausser-
europiiische zweifluge-
lige  Insekten, IL
(1830), p. 623.
Tabanus  cerlborus,
Wallker, List Dipt. Ins.
in eoll. Brit. Mus, L
(1848), p. 149.
Tabanus noctis,
Waller, Insecta Saun-

dersiana.  Diptera, 1. Fi6. 25,~TABANUS VIRGATUS, Austen,
Gambia and Nigeria to Senaar and the E. Africa Protectorate
(1850), p. 42.

Thorax greyich with darker stripes ; abdomen reddish, with light grey median longitudinal stripe;
legs yellowish, with brown tarst

BAETERT e

Tabanus  tripunc-
tifer, Walker, Appendix to the Zoologist for 1850, p. XCV.
(N.B.—This synonymy is new.)
This is a common species of conspicuous appearance and large size, which it is hoped
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will readily be recagnsed by ad of the figures on this page It miy bo eliractorsad bricfly
as fullows.

2 2—~3 (11 npcamens), Jength 167 to 20 mm

€ (26 epecimena), longth 18 to 211 mm , wing expanse of largest 9 44 mm

Tseroz

Fic W ~Tasasts i tTvATI S Wied &
Cape Colony 1o the “udwn Abysema and Aden
Deep black , abdomen with two creum-caloured spots wings except tips dark brown

LIS,

Fie 3 Tamases mecreates Vet €
Derpllack fr at fa ¢ fowleand dorsum of thorat ch thed with gof Ien yell w o whitiheye'low hasr 5w o thoras black
3¢k ared 6th seyments of abrlomen wah yelk meh hair at sales winysasbn &

Deep back s 3 weith teo erevmcoloured spots, elothed stk yellowieh henr, onr beland
the othir on doraon of aldomen o medu Gine; @ wth frmt (gpuce beliceen eyes), fire,
Joseds (peost of Doasd fonmusth eyres), and shavznm of thorns elothed eath sollespellne o5 whitish
yvellowr ketdv, etk an wearted cordate patck of el bawe on docsm of tharar in wedian
line s in doth scree Lye Macl, vl wings ercept thea apiees (didal funeth or fifth) wcholly
dirl hrorn,



Tabanus
fasciatus
niloticus
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This species thus shows a striking sexual dimorphism in the markings of the body. A
curious aberration is, however, presented by two females in the Museum collection, from the
Balr-El-Ghazal, February, 1905 (Major R, II. Penton, D.S.0.), and the Hawash Valley,
Abyssinia, 1901 (4. E. Pease), respectively, which actually have their abdomens spotted as in
the male, though the spots in the case of the Abyssinian specimen are somewhat more
triangular in shape ; in addition, these two females also show traces of a patch or streak of
yellowish hair in the median line on the second and fifth abdominal segments. Judging by the
number of specimens of the two forms received up to the present time, in the Anglo-Egyptian
Sudan females with pale hair on head and thorax would appear to be more common than
those with golden-yellow hair on these parts. The same variation is seen in females from
Uganda, and a female from Natal (Umfuli River) in the Museum collection also has the
hair on head and thorax distinctly paler than in other females from the same colony.

As already mentioned, Tabanus biguttatus was met with in the Bahr-El-Ghazal in
February of last year by Major R. H. Penton, who also found the species at Kodok in 1900;
other specimens were taken by Major G. Dansey Browning, R.A.M.C., on November 6th and
Tth, 1905, on a steamer on the White Nile near Kodok, and at Molub. Additional examples
from the White Nile have been forwarded to the Museum by Major H. N. Dunn, R.AM.C. ;
Captain S. S. Flower, Superintendent of the Zoological Gardens, Cairo (March 20th, 1900,
“from about lat. 11.0° N.”); and the late Captain H. E. Haymes, R.AM.C. (“ on boat on
Nile, 30 miles south of the Sobat River).”

The range of 7. biguttatus extends from Cape Colony to the Anglo-Egyptian Sudan and
Abyssinia ; the species also occurs further to the east in the Peninsula of Aden. In West
Africa (Northern Territories of the Gold Coast and Northern Nigeria) there exists a form
with pale palpi, which is possibly entitled to subspecific rank.

Tabanus fasciatus, Fabr., subsp. niloticus—subspecies nova
(Plate VI.)

¢.—Length 15 to 17 mm.; wing-expanse 32} to 334 mm.

Head and thoraz ochraceous-buff above, buff below, front sometimes ochraceons ;
abdomen (in dried specimens) pale maize yellow, somewhat tawny towards the tip, and on
basal half usually with « suggestion of green ; abdomen in life probably largely, +f not
entirely, apple green ; wings with costal border as far as end of stigma, and a transverse band
across middle, dbrown.

Head clothed beneath with golden-yellow hair ; frontal callus of same colour as ground-
colour, in width equal to about half the front; antennz yellow mottled with green, tips
tawny ; palpi rather slender, pale yellow and clothed with pale golden-yellow hair, sometimes
with a few minute black hairs towards the tips.

Thoraz clothed above with short black hair, pleuree with longer pale yellowish hair.

Abdomen clothed above with minute golden hairs, towards hind margin of third segment
and on median area of following segments with minute black hairs.

Legs : femora and middle and hind tibize yellow or greenish-yellow; front tibie dark-
brown, swollen, yellowish towards base above, and on lighter area clothed with short close-
lying golden hair, elsewhere clothed with black hair; front tarsi black, middle and hind
tarsi reddish-brown, lighter towards base; hind tibie fringed on outside with golden hair,
inside clothed with shorter hair, yellowish on basal, black on distal half.

IVings: transverse band darker brown than costal margin, equal in width to length
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of discal cell, and dymng away on fore border of fifth posterior cell, before readung lund
margm , discal cell with 1 more or less conspinous longitudin d pale strenk, duly wd
squime dushy, margin of latter sometimes green

Hualteres  knob pale green, stalk vellow

Deseribed from a specimen from the Anglo Egyptian Sudan, 1905 (received from
Dr Andrew Balfour) Type of subspecies m British Museum (Natural History)

Tabanus fasciatus niloticus seems to be common on parts of the Winte Nile and of the
Bahr-El Jebel Tt was tahen at Kodok i December 1900, by the late Captun H E
Haymes, RAMC, and, m the eaurly part of the same year, also by Myor B H Penton,
D8O, RAMC Colonel G D Hunter,D 80, met mith 1t on a boat at Abu Choh (between
Gondohoro and Taufikia), on May 29, 1905, and Major Penton also took 1t 1 numbers 3n
the Bahr El Ghazal in February of last year Owmg to 1ts characteristic colouration and
wing marking 1t 18 easily recogmsed, and cannot be mistahen for any other species

The new subspecies differs from the typieal form of Tubanus fosciatus, Tabr, Systema
Fntomologie p 788 (1775), 1 common West African species found from Sierra Leone to
the Congo Free State, 1n the colouration and hawry covering of the front tibre {(which 1n the
typieal form are entirely black and clothed exclusively with black hair), 1n the colouration of
the mddle and und tibis (yellow or greemsh yellow mstead of black or dark brown), and 1
the hund tibire on the outside having a golden mnstead of a black frnge The front tibie m
T fascratus nloficus appear to be shghtly more slender than 1n the typieal form, the antersor
curve bemng less abrupt  The wings m the typieal form usually show no clear space m the
iseal eell

The range of T fusciatus niloticis extends at least as far south s Ugandu whence the
Musenm Ppossesses o series of specmens from the Botame Gardens, Enteble, Scptumber 18,1904
(Captan L D W lrerg, T M S) Bugaya Tsland, Lake Victoria, and Anhole, August, 1903
(Colonel D Druce, C B, RAMC) A specimen from Anhole, Bay 16, 1993, Lelongs to »
form mtermediate between the subspecies nloficus and the typieal [/ fusecatns, Fabr, steo
althongh the front tibie are pale 2t the base, the frmges on the hind tibzv are on the distal
half mamly composed of binch hurs A tranutional form (a3 well as the “1"““1 0‘;‘) w
alvo found 1n the Congo Free State, where specimens are met with showing no golien hars
on the basal half of the front tibre, but with golden hurs, imterspersed with the black or
more or less predommant, m the fringe on the mner and outer side of the h'\: i h {K ui 9(01\‘(-
Tund tibre A specimen of thus form was aleo tahen at Fajro, Ugmdr Novemlur, '

by Captam E D W Greig

Tuleanus afreants, G R Gray
(Fig 28) " ral 15, p 70

Tabanus aficanus, G B Griy, Guffith's “Ammal Kugdom (Cuvier), Vol 15,p 7 1,
Plate 114, Fig 5 (1832 ’

Libanus ?a!zpe(?, Loe)\v (nec Macq ), Die Dipteren-Fauna Svmhfrlka 3, P ([lO‘l] 3(“. 1(::](30])‘

The 1dentificution of this speetes Tests upun Gray's culouml[ “‘bur{: }'vﬂ[m“g”
fortunately recogmisnble, for the ongmal description conarsts of the sqx‘xig\: LF“‘KI‘\: Nl
It therefore seems advisable to re-deseribe }:hedspoiw:,"xr:gn-(‘:;:;l\ o pubfihed by 1t
deseription of the @ by Loew (floc ct), beudes it g M
a\uhm}f under ﬂ:e fmme of the closely allied Fubanus hlnpn,ﬁ[n:qf:{;‘;‘f;‘::‘x:d} be
aeeessible to the majority of these mtert sted n the Dlood-Sucking Flies oF the s

‘Tabanuy
afncanus
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&y Q=& (2 speeimens), length 17} to 181 mm,

(31 specimens), length 164 to 17 mm.; wing-expanse not, exeeeding 36 mm.

Twwny oclieaccons s a patel of britliantly white haiy af buse of wing on each sidey, and
another and lapger pateh a little behind this, below postevior angle of thoraa; ; legs Dlack, front
{ihier swollen, especially in § 5 wings with busey iro transverse bends, and  costal horder as fu
s upper branch of thivd veiug, o abmost to tip, brown,

Head orange-ovhraceons, elothed with similarly colonred hair; antennw and last joint of
palpi (exeept base of latter) blackish; third joint of antennm long aud narrow, but little
expanded at base, .

Tharas. entively without markings ;
in 7 elothed with orange-ochraceous hair,
in @ with short black hair above, and
longer orange-ochraceons hair on sides
and below,

Lilieres : knob  vellowish - white,
stalk Lrownigh,

Alddomen clothed above
with  short  ochraceous-

Fro, 2« Tarases sepnast ray. ¢ (- 2) 0 After Austen rufuns ]Hlil‘, in the case of the 2 inter-
" Aata i the White Xe spersed with black hairs in median area
Fawny ochravenus Tew blaek | wingg markings brown,

By Lind pesysssivn of Toestios of Biritist Musenm, towards tip: sides of fourth to seventh

segments inelusive marked with a squarish Dlack pateh, elothed with black hair; posterior
angles of these segments clothed with silvery-white hair; eighth segment entirely black:
ventral surface—a black pateh on sides of thind to sixth segments inelusive in g and third to
fifth inclusive in §; Iast two segments in 7 and Inst three in § mainly black; hind margins
of third to sixth segments in 7 and third to seventh in § whitish.

Legs : hind tibie fringed with black hair on inside and outside.

Wings: first transverse band terminates on {ifth vein and runs across proximal half of
both basal cells, leaving a elear spot vt their cotreme bases ; second transverse band runs across
middle of wing, i equal in width to length of discal cell, reaches hind margin at tip of fourth
posterior cell, and dies away in fifth posterior cell ; diseal cell often entirely brown, but some-
times with a more or less conspicnous Iongiimlinnl clear streak ; anal cell generally more or
less tinged with Lrown, especially at tip; alula hrownish; brown costal border dies away
for some little distance beyond seeond transverse band, but broadens again above extreme
tip of wing, the tips of sceond longitudinal and of upper branch of third vein being often
conspicnously suffused with brown.

3. JIead: eyes with upper three-fourths, except hind margin, composed of much
larger facets than those below; terminal joint of palpi cylindrical, pointed and clothed with
black hair at tip, ochraceous at base; penultimate joint orange-ochraceous.

Q. Iead: front broad, widening below and relatively short, its height equal to about
two and a half times its width at the angles of the eyes; transverse callosity at angles of
eyes brown, oblong, extending right across front and touchmg eye on each side; no ftrace of
any other tubercle or line on front; terminal joint of pulpi slender, under side of- base
orange-ochraceous and clothed with similarly coloured hair, elsewhere clothed with minute,

black hairs.
Legs : front tibie much thicker than in &, anterior margin very convex.
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Redeseribed from a 3 from Delagor Bay, and a § from Buvuma I, Lake Victore,
Uganda  types of redescription in Brtish Museum (Natural Iistory ), and speenlly Jabelled

This easuly-recogmised species, perhaps the handsomest of the Afrean representatives of
the genus fubanus, was met with 1n the Bahr-Ll-Ghazal, m February, 1905, by Major R 1
Penton, DSO, RAMC A second spectmen m the Museum collection, labelled * White
Nile,” was tahen by Consul Petherich about 1862  As shown by the extensive serws of
specimens 1n the possession of the Museum, the range of T afmeanue extends from Natal to
the Lnst Afrien Protectorate and the Nile Provinces of the Egyptian Sudan, and westwards
at least as far north as Angoln  Although the possible distinctness of the two species was
Tinted at long ago by Loew (op cit, p [109] 87), 7 africanus has lutherto been confused
with the closely similar T’ lanpes, Macq (Diptéres Exotiques, I 1, p 119 (1838) ), which
was orignnlly described from Senegal  The latter speetes agrees with 7' africanur 1 the
coloration and markings of the body, as also 1n the general arrangement of the wing marhings
but 13 distinguished by the brown on the costal border not bemng continued beyond the
stigma (no infuscation at the tips of the second and of the upper branch of the third ven),
and by the brown band ncross the middle of the wing not reaching the hind margn
Tabanus latipes, Macq, does not appear to reach South Africa, but apparently extends across
the Continent from west to east, since the Museum possesses two females taken in Senaar, on
the Blue Nile, 1 September, 1902, by Major H N Dunn, 1t 13 therefore possible that both
T' latipes and T' africanus will be found evuisting together 1in Kordofan or the Bahr-El
Gliazal It may be worthy of note that o female of T latupes m the Vusenm collection,
from the neighbourhood of Pana on the Katsina-Sohoto Boundary, Northern Nigenn, tahen
m August, 1904 (the Acting Resident of Kano, per Sir F D Lugard, K.CYG), was
recerved with four specimens of 7abanus rwrqatvs, Aust, and a fifth Zalanus too much
damaged to be determinable, with the fullowing general labdl by the Acting Resident of
Kano “Wayam fly lalls horses *

Tabanus africanus and I' latipes are members of what may be termed the ¢ Tabanus
fasciatus group,” the species belonging to wlich i addition to the general vellowish,
ochraceous or ferruginons colour of the body are characterised by the possession of swollcn
front tibie and banded wings Bestdes the species mentwoned the Museum collection
meludes representatives of three others wlich have yet to be deseribed  Jabanue men
latisamus, Macq , which 13 found from Natal to Bntish Central Afries, may be regarded as
an offshoot of the group 1n question, since, although the front tibie are distinetly swollen
the ground colour of the body 1s dark brown, the legs are pale mstead of black as 14 nsnally
the case n the T fusciatis group, and the wings mstead of Leing bandad are blctehed or
spechlal wath brown

NOX-BLOOD-SUCKING SPLCILS
Tamily MUSCIDL
Genus Prenosowa, Broand von Berg

Although the species of the genus Plycroeama are meapable of suching blood, they mas
very possibly play & partn the disermunation of such diseases aa choliry and entene fuver,
since their haluts are similar to those of the Iouse-Fly®  They swarm about filth tronches,
and breed in freal matter and offal of all hands,

</ T 1. Austen, “The Honse-kly aad Certaln Allied Specics 8 Diseminiators cf F soerie Eerer am g
Troopa in the Field™  Journal of the Royal Army Medical Corpe, Juae, 1904, ppe 1 16, Plates 1 ard 11
T

e
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Lycnosoma marginale, Wied.

(Tig. 29)

Musca marginalis, Wiedemann, Ausserenropiiische zweiflitgelige Insckten, IL (1830),

p. 395.
Pycnosoma marginale, Austen, Annals and

Magazine of Natural Hisfory, Ser. 7,

Vol. XVIL (March 1906), p. 302 : ¢.v. for full synonymy.

In November 1905, this species was found by Major G. Dansey Browning, R.AM.C,
to be common on the Jur River, Bahr-El-Ghazal (Long. 8° 2/ N.), at ordure. Pyenosoma
marginale is ““ & thick-set, stoutly Dbuilt fly, with orange-buff-coloured face, and shining,
metallic plum-purple or metallic green body, recognisable at once by the dark brown front

7N

border to the wings.

The species is distributed throughout Tropical and Sub-Tropical

Africa, and is also abundant in the Trausvaal and Natal; eastwards its range includes

Arabia, and even extends as far as Quetta.

ASCTERT e

F16. 29—PycNOSOMA MARGINALE, Wied, ¢
Tropical, Sub-Tropical, and 5. Africa, and eastwards to Quetta.
Face, orange-buff; front, ochraceous-rufous ; body, metallic plum-purple or metallic green, with dark bands on abdomen
legs, black ; wings with a dark brown basal patch and stripe along fore border.

AIE TERZ

F1G. 30.—PvcnosomA puTORIUM, Wied, @
Sierra Leone to the Congo Free State and the Egyptian Sudan.

Body metallic bluish-green, last two segments of abdomen brassy;
transverse bands dull blue-black,

Pycnosoma putorium, Wied.
(Fig. 30)

Musca putoria, Wiedemann, Ausser-
ewropilische zweifliigelige Insekten, IL
(1830), p. 403.

Pycnosoma putorium, Austen, Annals
and Magazine of Natural History,
Ser. 7, Vol. XVIL (March 1906), p. 303.

This common West African species,
which is found from Sierra Leone to the
Congo Free State, was met with by
Col. G. D. Hunter, D.S.0.,, in May,
1905, on a boat on the White Nile,
a few miles north of Melut, and also to
the south of Lake No,

* Austen, Journal of the Royal Army Medical Corps, foc. cit., p. 13.
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of Tconomie Entomologists, Washimgton, US A, ete

PART 1
Srcovp Rerort oN THE Mosqurtoes or CUTICIDF OF THE Subas

SEVERAL mosquitoes new to the Sudan have been collected during the past year, meluling
a representative of a new genus and three mew species  The mules of thrce specics
deseribed 1n the last report have also been found

A shide s also been sent of some aquatic larve which were sud to be preying on
the mosquito larve 1n pools This cannot be reproduced nor ean the larve be identafied
Some are young Dragon Flies (Odonata)

The new genus described hete comes near Stegomvia and has been called Quaststegomyra
the speeres much resembling the Last Indian Stegomya scutellarrs (Walker)

Another new species 15 placed m Mansoma, but I am not sure if therc arc not
traces of flat scutellar seales 1f so 1t must be excluded from that genus and must
constitute the type of a new one

The species new to the Sudan but previously hnown i Afriea are Cellia aquamosa
Theobald, Culex luteolateralis Theobald, Culer harsutipalms Theolald, the males of
My omype mlt, Theobald and Uranotenia balfoure Theobuld are deseribed and two
other new Culex, named Culex rubtnotus and Culec nearver

A deomyia squamnapenna (Arribalzaga) should have been mcluled before ns it wis
recorded 1 my Monogriph m 1903 and now Colonel Penton PM O  lhas found it
agan Dr Blfour has also bred Culer tigripes of Grandpre

There are probably a great number of Sudanesc Culictla but they must be systemt
1eally collected nnd bred and therr larve and pupt hejt =0 that they em bo propahy
deserited Lifore we shall mahe much jrogress in the matter  Damaged matanl s
ureless 50 are larve 1f we do not know the adults they give nec to

Genus Anornrrrs Megen
Syst Besehr I, 10 (1818)
Mono Culial I, p 11% (1901) and IIT, p 17 (1703)

JAnopheles wellcomar, Theol 11 First Rept Gord Coll Well Tals, p €4 (1001) Ao e
Fre<h specimens of this species have been taken by Colonel Penton on the Jur and at
Meshm
It hias al o ocenrred m the Aden Hinterland specimens having been 2ent me 1y Crptam
Patton IM S, who howewer, does not agrie that they bidong to any spuaes 1 e ouly
g2y that they are the s ume as the speaimens I disenbed from the Sudan
The male has not 3ot been found
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Genus Myzomyia, Blanchard. (Grassia, Theobald)
Myzomyia nili, Theobald. First Rept. Gord. Coll. Well. Labs., p. 66 (1904)

The female of this species was deseribed in the last report. No males had then been
found. Three have since been sent me by Dr. Balfour, but no more females, there is no
doubt, however, as to the species.

Male. Head brown with bright grey sheen, the median upright-forked scales creamy
grey, the lateral dark brown, a median tuft of grey scales between the eyes; antenns
bright ochreous brown with deep brown verticillate hairs, the -
long apical segments brown, the large basal segment deep brown ;
proboscis long and thin, deep brown, the scales closely appressed ;
palpi (Fig. 31, A) with the last two segments swollen, the apical
one ends bluntly acuminate and is about half the length of the
penultimate ; the palpi are brown except the apex on which
there are grey scales, there are also golden brown hairs on the
last two segments; clypeus brown; there are also two bright
golden cheetee projecting between the eyes.

Thorax deep brown with a greyish sheen, the deep brown
A also appearing as indistinet lines on the grey area; in front

projecting over the head is a tuft of long, narrow-curved grey

C. scales, the surface of the thorax ornamented with golden curved

hair-like scales and scanty golden brown bristles; scutellum

brown, paler at the edge with numerous pale golden brown
border-bristles ; metanotum brown ; pleurse ochreous brown.

Abdomen brown with a median darker line, shiny, with pale

golden hairs.
Legs deep brown, thin and long, with traces of pale areas

F16. 31.—Mvyzonmyia nivi, Theob.

A Male palp; Y ihiep « " . ISR,
A Male DD} ale genitalia; at the apices of the tibiee; fore ungues unequal, the larger
¢ Clasper. uniserrated, the smaller very minunte, simple, looking like a

second spine to the larger one ; mid and hind equal and simple.

Wings mostly black scaled, with three creamy white costal spots spreading on to the
first long vein across the subcostal ; the scales are also pale on the base of the fork-cells and
at the cross-veins, also on the lower branch of the fifth and on its stem and on the sixth;
fringe dusky, traces of pale area at the lower branch of the fourth and upper branch of the
fifth ; first fork-cell considerably longer, very little narrower than the second posterior cell,
its stem about two-thirds the length of the cell; stem of the second posterior longer than
the cell by about half the cell’s length ; mid cross-vein a little nearer the apex than the
supernumerary, the posterior not quite its own length nearver the base than the mid
cross-vein.

Male genitalia (Fig. 31) with the claspers (c¢) curved apieally where they are slightly
swollen, a longish median process between the two basal lobes with three broad sword
shaped cheetee on each side, near the apex (B).

Length. 3 to 3°5 mm.

Habitat. Lado. (Sheffield Neave, Ksq.)

Time of capture. February.

Observations. Deseribed {rom three perfect males.
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The females were tahen at Jebel Akmet Aga on the White Nile, alo on the Middle
Sobat

Myzomypa funesta, Ghles  Hand BL Mosq, p 162 (1902), Giles, Mono Culiad 1,
p 178 (1901), and TIL p 3¢ (1903), Furst Rept Gord Coll Well Labs, p 68 (1904)

Dr Balfour wnites that this common African species has been tahen i numbers on the
Blue Nile  Colonel Penton al-o took 1t on the Jur and at Mcshra

Genus Crrria, Theobald
Mone Cuhed IIT, p 107 (1903)
Cellia 8 uamosa, Theobald  Anopheles squamosa, Theobald
Mono Culied T, p 167 (1901) and III, p 109 (1003)

This Anopheline has been tihen by Colonc] Penton, PM O, at Meshra 1 the Bahr-
El-Ghazal

It has been recently scnt me from Godokoro as well by Dr Aubrey Hodges It also
occurs over Ugandy, Mashonaland and the Trunsvaal It was onguanlly desenbed from
specimens taken in Mashonaland by Mr Marshall and i Brtish Central Afnea by
Dr Damels

This Cellia 18 very marked and can at once be told from the other member of the
genus found m Dgypt and the Sudan, iz C pharenus (Theob) by ats black colour
and wlite markings  There are white scales on the thorax, three wlite Iines on the plenre
and blach, bronzy and ochreous scales on the black abdomen which has alo black lateral
tufts of scales  The dark scaled wings have thrce promment and two small basal winte
costal spots, and tho legs are mottled and banded with white T have not yet secn a male
of this Cllia It wall probably be found all along the Nile

Genus Myzonruyncnus Blanchard
Comp TRend Hebd Soe d Bl No 28, p 795 (1902)
Mono Culicrd IIT p 84 (Theobrld)

My.orhynelus paludis, Theobald  Repts Malanal Comm Roy Soc Eng p 75
(1900), Mono Cubiend I, p 128 (1901) and III, p 86 (1903), First Rept Gord Coll
Well Labs, p 70 (1004)

This species has been tahen 1
abundanee by Colonel Penton on the Jur
and at Meshra duning the past year

It 12 cvudently common m the Bahr-
El Ghazal

Genus QUASISTEGOMYIA, nov gen

Head (g 32, A) eclothed with flat
seales , palpi short and spatulate m the @,
clypeus with a distinet carma und lateral
prommences  Sccond segment of the
antenne much Trger than the following
ones  Mesothorax (n), with narrow-curved
scales of two s1z¢s and with two pronounccd
arcxs of it scales before the scutellum (u),
one on tach «ude of the lare arca m
front of at, scutellum (C) with flat scale«

Fr I-QrasnTroouyia tausgaTa e on

4 llead » )lncﬂnu B eelans” mylhn @ Flatscand ares
G memotim, € Sutemsn

Myzromaia
funesta

Cella
squan b

Myrothynchus
patudis
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ia unilineata
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Abdomen and legs normal. Wings densely scaled, with long, straight, rather broad, linear
scales, and short, broad, flat, median ones; the branches of the fifth long vein nearly as
long as the stem; the fringe long, the median sized scales apparently all crossing the large
ones ; costal border spiny.

The @ palpi are apparently composed of three segments, the basal one very small;
the second smaller than the third, which is as long as the rest of the palp, swelling
apically, the apex truncated, and on the inner side are two slight notches (Fig. 33, 3). In
Stegomyla they ave the same size apically, tapering to an abrupt acute end (). This
genus comes close to Stegomyia, but differs in (1) the marked flat scales on the mesonotum,
(2) the wing scales, and (3) in the peculiar § palpi and also in (4) the swollen second
antennal segment. The only species yet found occurs in the Sudan.

Quasistegomyia unilineata, n. sp.

Head black with a median white line; palpi black with white apex ; proboscis, black.
Thorax deep brownish black with a median white line, divided by a very narrow dark line.
which extends about half the length of the mesothorax, there are two small white spots
where it ends and a white patch in front of the roots of the wings, also a few white
scales before the white scaled scutellum. Abdomen black with traces of narrow white basal
bands and large white basal lateral spots. Legs black, base of femora white and with
some of the segments with basal white bands. Wings brown scaled.

? Head black, clothed with flat black scales with a broad median area of flat white
ones about three and four scales wide, and a few snow-white small flat scales projecting
between the eyes, bristles black.

Clypeus black with a distinet ridge which ends in a lateral prominence on each side;
proboscis wide, deep black; palpi black scaled with
snow-white apical scales, swollen apically; antenne
black, basal segment black with a pateh of snow-white

Q. scales on the inside.

Thorax black, clothed with deep bronzy-brown

A B. narrow-curved scales, ornamented with a median line

b. of narrow-curved almost hair-like white scales, with

a very narrow bare line in the middle showing as a

narrow dark line. This extends about half across

StI:;%;tZi:: ﬁb’;&ﬁfﬁf?ﬁlﬁegﬁﬁfg s and o the mesonotum. Just behind where it ends are two

Quastslegomyie uniticata, n. spr nand small white-scaled spots, one on each side; over andin

front of the roots of the wings is a patch of broader snowy-white scales ; behind, bordering

the sides and overlapping the bave space in front of the scutellum, numerous, irregularly

placed, broadish narrow-curved scales, and on each side of them near the scutellum a large

patch of flat black scales; the whole mesonotum is very bristly, the chete large and black;

scutellum ochreous with flat white scales and with a few (3 ?) bla’ck border-bristles to the

mid lobe; metanotum dusky black; pleuree dark brown with flat white scales. Abdomen

black with dusky black scales, each segment with a more or less narrow band of white scales

which are most pronounced laterally. There are also very prominent large white basal

lateral patches, separated from the abdominal bands; posterior border-bristles small, very
pale golden.

Legs black, bases and venter of femora pale grey to white ; metatarsi and first two tarsi

of all the legs basally banded with white; in the fore legs the banding of the second tarsal,
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almost imperceptible (lst tars of hind legs abeent) Ungues equal (smple?)  Wings
rather densely sciled with long Interal, rather browd, scales, wd with short browd median
ones, first sub-marginal cell longer but searcely wy narrower than the sccond posterior edi,
1ts basc about level with that of the sceond postertor ecll, 1ts stum about two-thirds the
length of the ccil, stem of the second posteror cell nearly as long as the cedl, postarior
cross-van slopig towards the bio of the wing, about three times sts own length distmt
fram the nud eross-van, the rinches of the fifth long van very long, the cdl bang nearly
a3 long s the stem, fringe long and dense, e~peenlly at the ey where the scales are broad
and sword shaped, the medinn sized fringe senles slope across the long ones

Tength 35 mm

Halstat Balr-L1 Ghazl (Moyor Bry)

Tune of appearance  September (1905)

Oberiations  In general appewrince this spectes 1s yust Bk the Stegma seutellar s
of Walker It was nearly placed on one sde s such but luchily the flat scales on the
mesonotum 1t the «des of the bire spice m front of the scutcdlum were noticed  The
medhan silvery lne also Rhows a centril, darh thin hing, not scen m the Evstern species nor
are the two small thoracie spots  There are also marked peculiinties w the wings, paipt and
antenmie, so that 1t must clewrly be plwed m a new genus The speamen bears a note,
“bred from a tree,” presumably from a Ty £1hen o hollow tree Tt 1s sard to be a very
rnitating species

The hind legs were too damiged to desenbc  The speamen was collected by
Mujor Bray — Stegompna scutellarts (Walker) 15 dso a tree and bumbeo breeder

Genus TreoparpiniLty, Blwndhind
Theobldin Neveu Lemarre

Comp Ral d 5 d 1 boc Bul,
29 Nov  (1802)
Mono Culiad III p 148 (1903)
1 heobaldinedle spuatlapaly e,
Rondum

Dipt Ttal, Prodro, T (1&%6), Mone
Culid I, p 339 (1001}, and I
p 1561 (1901)

I'ist Rept Gord Coll Well Lats
p 73 (1001)

This speaaes s been found agmn
m the Sudn, and Mr Willcochs sonds
me many from Egypt

Larvu and pupt have boon found
i Khartoumn, and are desonbed herc
uz they have mot prosetsh ban
exummned and fiund

The speamens are Dadly mounted
so thnt enly a fow chumeters can be

Bi 34 —Laxvat st ov or Thk S4LbINLLA seaTsOzALI Rodans. g

Tleolal ) nella
spath palf

-



Culex
hirsutipalpis
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The larva when mature is 8 mm. long. The head is bright chestnut brown, with black
eyes and band across the nape, not so wide as the thorax. Thorax and abdomen
greenish-brown ; siphon brown. The antennwe (Fig. 85, D) are simple and tubular, and end
in a short spine or two; on the side towards the apical half is a three-rayed bristle, in a
line between the antenna are two-median single bristles, and one on each side composed
of three rays; projecting from the front of the head are two flat curved spines ending in
three digit-like processers (B) ; the clypeus (c) is acutely triangular, the bases are drawn
down on each side, the lateral serrations numerous and small ; just in front of the eyes is
a four-rayed bristle.

The thorax bears long dense lateral plumose tufts, with smaller short simple tufts in
four rows dorsally.

The first three abdominal segments bear a tuft of several plumose cheetee on each side,
the fourth three sete, and the next three two setae. The siphon (a) is short and thick, and

bears two combs of seven long,
L thick, thorn-like spines; the axial
papillee are bluntly acuminate.

The pupa is 5 mm. long, the
two thoracic air siphons (@) are
large and much expanded, one
free border being raised into a
prominence, the segments are
deeply indented ventrally; the
two anal plates are very broad
(r), and the free end finely
ciliated along the border, the
axial rod is asymmetrical; there
are simple bristles on the head,
compound tufts on the thorax,
that on the posterior dorsal surface
of the last segment most
prominent.

Genus CULEX, Linnaeu‘s
Syst. Nat. Linn. (1735) ; Mono.
Culicid. I., p. 326 (1901)

Culex hirsutipalpis, Theobald.

Mono. Culicid. I., p. 379 (1901)

A single female fromI21 Obeid,
in Kordofan, sent by Dr. Balfour,
and collected by Captain Hughes.
Tt is quite typical but does not

Fig. 35.—Larval and pupal characters of Teobaldinella spathipalpis, Rondani show the two Pﬂle thoracic SPOtS

Larval siphon; 1 spine of siphon; a 2 of comb; B Anterior region of . .
ﬁcnd’:r‘c'lCIq;'l;);g:; l;lAnt?x:]r:a; r Arr: anal plate of larva; ¥ Anal plate of pupa; SE€EN1 1N most specimens.

G Siphon of pupa.

This Culex was originally
deseribed from Mashonaland, it also occurs commonly in the Transvaal, Gambia, Gold

Coast, and is probably existing all over Africa.
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The thorax is brown, covered with deep golden brown scales, and some pale creamy
ones, the latter usually form two morc or less distinct spots on the mesonotum, there are
also paler scales in front of the scutellum, over the roots of the wings, three rows of black
bristles and many over the base of the wings. The proboscis is deep brown at the base
and towards the end, the middle forming a broad pale band, the extreme apex is testaceous.

The abdomen is brown with basal semi-civcular median yellow patches and basal
lateral white spots.

The legs brown, the segments with apical and basal pale bands, except the last tarsal
in the fore and mid legs, which are all dark brown. Ungues in female all equal and simple.
In the male the proboscis has a narrow median pale band; the palpi are brown, longer
than the proboscis by nearly the last two segments, apical segment acuminate with a narrow
yellow apical band and a broad basal one, the penultimate segment also with a basal yellow
band, the antepenultimate with a broad, pale band and a narrow one towards its base, hair
tufts on the last two segments and the apex of the antepenultimate, long and black ; fore
and mid ungues unequal, both uniserrate, hind equal and simple.

The Sudan specimen measured 55 mm.

Culex luteolateralis, Theob. Mono. Culicid. I, p. 71 (1901)

Culex A single @ of this very marked species, in bad condition, has been sent by Dr. Balfour.
lutealateralis  The only variation from the type is that the distribution of the yellow and black vein scales
is slightly different.

The species can at once be told
from any other known Sudanese
mosquito.

The head has narrow-curved
golden scales in the middle, flat
ochreous and dusky ones at the
s sides; the proboscis is black and the
4&*15“?’&& - T palpi orange scaled at the base, black

R, R
at the tip.
The thorax is deep black with a

e broad line of bright orange-yellow
ﬁ%u\m::*f"‘\";:’ga* I scales on each side of the mesonotum,
\ = there are also a few scattered gold
e T, scales amongst the narrow dull brown
\&%\}«3& ones that adorn the middle of the
SRy, mesonotum.
.

. The abdomen is black with violet
reflections and with basal creamy
yellow bands to the segments, and
also small lateral basal spots.

Legs dull ochreous with brown scales, unbanded, but the base and venter of the
femora are ochreous; fore and mid ungues equal and uniserrated, hind equal and simple
in the female. In the male the fore and mid ungues are unequal, both uniserrate, hind

F16. 36.—CuULE\ LUTEOLATERALIS, Theob. ¢

equal and simple.
The wings, in the type, are clothed with black and yellow scales, black on the costa and
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Culex neavet
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on all the third long vein, on the branches of the fourth and some on the sixth, all the rest
dull yellowish with a few dusky scales here and there. First submarginal cell longer and
narrower than the second posterior cell, its base nearer the base of the wing than that of
the second posterior cell, its stem less than one-half the length of the cell; posterior
cross-vein more than its own length distant from the mid eross-vein.

In the Sudan specimen the yellow seales are confined to the base of the first
longitudinal vein and along the stem of the fifth long vein, and a few may be deteeted
here aud there clsewhere.

Length of @ 35 to L5 mm.; 2 45 10 5 mm,

Habitat.  Mashonaland, Natal, Transvaal, Gambia, Sicrra Leone, Malay States.

The Sudan specimen eame from the Blue Nile (Mr. Friedrichs). This inscct has
evidently a wide distribution for 1 can see no difference between those from Africa and
those from the Malay States. Dr. Aubrey Hodges has recently written me that it is
common around Gondokoro.

Culea neaver, n. sp.

Head brown with a grey patch on each side ; proboscis deep brown, unbanded. Thorax
adorned with rich golden-brown scales.  Abdomen brown, unbanded, but the segments with
few scales at their base giving a quasi-banded appearance, all the segments with basal
lateral white spots.  Legs brown, unbanded, the femora pale grey ventrally and at the base;
the hind metatarsi and tibiw of equal length; wings of typical Culex form.

Female,  Head brown, clothed with narrow-curved pale grey scales amongst which are
numerous upright black forked seales (the general effect being brownish when seen with the
haud lens only). on each side a patch of flat white seales; clypeus, palpi (Fig. 37, 5 1) and
proboseis deep brown; antennm brownish black, the basal segment paler with a few pale
scales.  Thorax deep brown with narrow-curved golden-brown scales all sloping backwards
with two more or less distinet parallel median bare lines, brown bristles which are numerous
over the roots of the wings ; prothoracic
lobes with grey scales; scutellum pale
brown with narrow-curved greyish scales
and brown border-bristles; metanotum
pale chestnut-brown; pleure pale grey
with a few pale scales.

Abdomen pale greyish-brown
covered with deep brown scales, which
are thinly disposed at the base of the
segments which thus present a faint
false banding; basal segment pallid
with two patches of dark brown scales
from whieh arise two groups of short

i, 37— alpi 3 . anal S t of (A) Culev yubir ofus, . A
n.i';f.', i (3-) }2152:12?.1:}:50;? Spo mment o () Cuder suti ot golden-brown hairs which curve out-

wards, and numerous longer pale-brown
hairs from the body of the segment; posterior border-bristles of irregular sizes. indistinct,
dull, pale and dusky-brown ; each segment has prominent basal white lateral spots.
Legs deep brown, unbanded, femora all pale grey below, the hind ones grey above at the
base as well, apex of the femora with a pale grey spot; hind metartarsi and tibie of equal
length ; ungues all equal and simple.
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Culex
rubinotus
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Wings with typical brown Culex scales; the first sub-marginal cell considerably longer
but only slightly narrower than the second posterior cell, its base slightly nearer the base of
the wing than that of the second posterior cell, its stem less than one-third the length of the
cell, stem of the second posterior cell about two-thirds the length of the cell; posterior
cross-vein nearly twice its own length distant from the mid. Halteres with grey stem and
fuscous knob.

Length 4 mm.

Habitat. Luala’s; Lado, Upper White Nile; (Sheffield Neave, Esq.).

Time of Capture. January (28/1/05), and February.

Observations.  Described from three females, all in perfect condition, one gorged with
blood and quite black.

The species comes near Culex viridis (Theob.), but can at once be told by the
different wing venation, pale grey pleure, and from the next allied species by the hind
metatarsi and tibie being the same length, and by the differences of the palpi and antennwe
shown in Figure 37.

One specimen shows the stem of the first sub-marginal cell slightly longer than the rest.

The scales on the basal lobe of the antennz I have not noticed before in any true Culex.

The species appears to be common, and may easily be confused with C. viridis and the
other allied species described here.

Culex rubinotus, n. sp.

Head brown with dull golden scales, creamy at the sides. Proboscis, palpi and
antennse, brown. Thorax, bright reddish-brown with scanty narrow-curved blackish scales.
Abdomen clothed with deep blackish-brown scales and with traces of apical creamy-white
lateral spots, no basal bands. Tegs yellowish-brown clothed with dusky brown scales;
hind metatarsi longer than the hind tibize.

¢ Head brown with small narrow-curved dull golden scales, some rather long; black
upright forked scales and black bristles, pale creamy flat scales laterally; clypeus brown
with an apparent median transverse sulecus indented in the middle; palpi (Fig. 37, A I)
densely scaled with deep brown scales and with numerous deep brown bristles, base testaceous,
the scales being scanty ; proboscis deep brown, swelling apically.

Thorax bright reddish-brown, with scanty, small, narrow-curved blackish scales
(somewhat denuded) and with black bristles; scutellum the same colour with similar dark
scales, posterior border-bristles of the mid lobe, six in number, three on each side with a
wide median space ; metanotum, pale ochreous brown; pleure, pale ochreous with a few
flat dusky scales and small curved black cheete.

Abdomen clothed with deep, dusky, blackish-brown scales, with traces of apical lateral
creamy spots; basal segment testaceous with a median pateh of black scales from which
proceeds a line of a few dull brown chate, numerous other longer ones proceed from the
nude part of the segment; posterior border-bristles dull golden-brown, long at the sides,
shorter in the middle; venter with many pale creamy scales.

Legs unbanded, yellowish brown, covered with dusky brown scales, the ground colour
showing through basally ; ungues small, equal and simple ; the hind metatarsi a little longer
than the hind tibice.

Wings with the fork-cells rather short, the first sub-marginal cell much longer and
narrower than the second posterior cell, its stem about one-third the length of the cell,
its base nearer the base of the wing than that of the second posterior; second posterior cell
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wide, the brinches turning out at the apey, its stam about two-thirds the I ugth of the ¢l
eross-vemna lirge, the mud longer than the supomumarin, about the sme length as the
postcror one, which 13 distant from the mid nearly twiee ats onn I ngth, scales at the apees
of the saps somewhat broader than 1s usual 1 Culex

Halteres with pale stem and fuscous hnob

Tength  1to45 mm

flabitat Taalas, Upper White Nile (Shefhield Neave, Esq )

[t of Cajture  January

Observationt Desernibed from two famales The speeres 1s sery marhed, the bnght
reddish brown thorwv contristing strongly with the dark unbinded abdomen The thorax m
both speetmens 13 shightly denuded but what seales remun are distinetly black and small
‘Lhe strueture of the second posterior cell 13 alvo characteristic Ihe abdomen shows (very
ndistinetly) apeal luteral creamy spots  The fumale pilpr nre composed of four segments
the threc basl ones are small, the apieal one 15 as lung s the basl three and ends Dlintly |
the aprcal segment 13 spmose, the penultimate has one long and several small chte the
antepenultimate has two long and some snnll oncs

Culer viruhis, Theob

Mono Culterd IIT p 212 (1901)
Tirst Report Gord Coll Well Libs p 73 (1904)

A female and two malcs whieh resemble the type in all characters

There are no structural differences from the tvpe  They rexamble speermens I have
seen from Gamlin wd Ugmdv  The al lomen 18 unbwlad othersase the speces looks
at first much hhe Cule v futvsans NWad  or Cules polideeeph dday, Lheob

Tt has been recorded from Ugundy Gamlre Surry Leone and before from the Sudan
(First Report p 73)  The pleare arc vers groen just as described i the type The eolour
wats not duc to scrdigns showmg through the pile grey ploare as T at one time thought
The nch gren plaare are vy
dirctenstic of the speaes The
fomale pup and sccond  antonnal
stgment show the difference Wetween
the two allied spocns and rerlos
shich T unlonttedly jliced all as
one m the provivns report

Celerpallibee b da Theobl d
Fiet Beport Wall 1hle, G €,
p (e
The fomale only of this specaes
has boen prasiousy reconded
Savertbmalos hne reernth been
tihen from one of which the prewnt
descnption 18 dewn up
3 MHisl dep trown  with
waroscueial groy scils, with «
meInn dnvtlg hing, numerons up
nht Fheh unl whrous forhed

Culex vurud 3

Curr
fa vocrihaa
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Wings with typical brown Culex scales; the first sub-marginal cell considerably longer
but only slightly narrower than the second posterior cell, its base slightly nearer the base of
the wing than that of the sccond posterior ecll, its stem less than one-third the length of the
cell, stem of the second posterior cell about two-thirds the length of the cell; posterior
cross-vein nearly twice its own length distant from the mid. Halteres with grey stem and
fuscous knob.

Length 4 mm.

Iabitat. Tuale’s; Lado, Upper White Nile; (Sheffield Neave, Esq.).

Lime of Capture. January (28/1/05), and February.

Observations.  Described from three females, all in perfect condition, one gorged with
blood and quite black.

The species comes near Culex wviridis (Theob.), but can at once be told by the
different wing venation, pale grey pleuree, and from the next allied species by the hind
metatarsi and tibie being the same length, and by the differences of the palpi and antenna
shown in Figure 37.

One specimen shows the stem of the first sub-marginal cell slightly longer than the rest.

The scales on the basal lobe of the antennw I have not noticed before in any true Culex.

The species appears to be common, and may easily be confused with C. viridis and the
other allied species deseribed here.

Culea: rubinotus, n. sp.

Head brown with dull golden scales, creamy at the sides. Proboscis, palpi and
antennee, brown. Thorax, bright reddish-brown with scanty narrow-curved blackish scales.
Abdomen clothed with deep blackish-brown scales and with traces of apical creamy-white
lateral spots, no basal bands. Legs yellowish-brown eclothed with dusky brown scales;
hind metatarsi longer than the hind tibic.

@ Head brown with small narrow-curved dull golden scales, some rather long; black
upright forked scales and black bristles, pale creamy flat scales laterally; clypeus brown
with an apparvent median transverse sulcus indented in the middle; palpi (Fig. 37, o 1)
densely scaled with deep brown scales and with numerous deep brown bristles, base testaceous,
the scales being scanty ; proboscis deep brown, swelling apically.

Thorax bright reddish-brown, with scanty, small, narrow-curved blackish scales
(somewhat denuded) and with black bristles; scutellum the same colour with similar dark
scales, posterior border-bristles of the mid lobe, six in number, three on each side with a
wide median space ; metanotum, pale ochreous brown; pleurs, pale ochreous with a few
flat dusky scales and small curved black chatz.

Abdomen clothed with deep, dusky, blackish-brown scales, with traces of apical lateral
creamy spots; basal segment testaceous with a median pateh of black scales from which
proceeds a line of a few dull brown chewte, numerous other longer ones proceed from the
nude part of the segment; posterior border-bristles dull golden-brown, long at the sides,
shorter in the middle; venter with many pale creamy scales.

Legs unbanded, yellowish brown, covered with dusky brown scales, the ground colour
showing through basally ; ungues small, equal and simple ; the hind metatarsi a little longer
than the hind tibic. -

Wings with the fork-cells rather short, the first sub-marginal cell much longer and
narrower than the second posterior cell, its stem about one-third the length of the cell,
its base nearer the base of the wing than that of the second posterior; second posterior cell
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wide, the hranches tarnmg aut at the apey, 1ts stom alout two-thieds the I ngth of the cedf,
cross vems large, the nud longer tho the supernumeriny, about the vume longth as the
postersor one, wlieh 19 distant from the U nearly twiee 1ts own lungth, scales at the apiees
of the vemns somew Jat broader thn 1s usunl i Culex

Haltercs with pale stem and fuscous hnob

Lenath 4 t0 45 mm

flaltat Lualw, Upper Winte Nile (Sheflield Nease Evg )

Tme of Capfure  January

Obsuarations Tesenbed from two females  The speeis 15 very mathed, the bnght
reddish brown thorat contracting strongly wath the darh unl wded abdomen  The thorix
both speermens 13 sbghtly denuded but what <cales remun are distinetly black and small
The structure of the sccond postersor eudl 13 also charactenistic The abdomen shows (very
mdistinetly) apedd fteral creumy spots  Lhe femnle palpy nre composed of four segmants,
the three basal ones are small, the apical otie 12 a3 long an the bl three and ends Hhmtly ,
the apred segmient 1« spmase  the ponuitimate has one long and sexveral small chate the
antepenuitimate hag two long and some snuill ones

Cule viredes, Theob

Mono Cuhierl HII p 212 (1903)
st Report Gord Coll Well Tabr p 73 (1504)
A female and two males which resomble the type m sl characters Catex nndis
There are no structural diffcrences from the type  Lhey roumble speamens T haye
seen from Gambin and Ugwdr  The aldonen 3 mbinded  othernase the speetes loohd
at first much hke Coler fatigine Wikd ot Culec pdladierpli vy, Theob
It has Feen recorded from Ugmia Gambiue Snerd Leone and before from the Sudan
(Farst Report, p 73) The pleury arc very grean just as desenbod m the type 1 olour
was not dne to verdigriz showing through the pde gres plare as T oat one tae teht
The nch grean ploory are \.:-r) -
chmctenste of thef apeaes The
female palp undeeond  antennal
segment show P diffironce between
the  twg AT $PNgges and 10 nfae,
whic undonbhﬂ’\l\‘ placed all w3
o Yulin the rovious refy,e
Culer pallnd eeplal s, Tt gald
First Report, Well 1. s, G C,
p T3 (1504}
The fomale onh of this species Togee
T becn previowsly recorded it docephata
Seyerad males hse recently been
taken, from one of wlich the present
deseniption 13 drwwn up
& Head decp  brown, with
narrow-cuned grey  sciles, with a
me han dividing bioe, numerous up
right blwh and  ochrious  forhed

Bt 3 ~Crprs paetsovcreniia Then  d
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scales and some black bristles; palpi dusky brown, almost black along the two apical
segments and on the apex of the antepenultimate, traces of a pale band (very narrow)
towards the base; hair-tufts deep brown ; proboscis deep brown, thin.

Thorax much as in the female, but the scanty ornamentation not so distinet ; pleura
pale with indistinct patches of grey scales.

Abdomen deep brown, hairy, the segments with basal white lateral spots, the last
segment with a basal white band, posterior border-bristles pale golden, short; lateral hairs
very long, golden brown; basal segment testaceous, with two prominent tufts of black scales,
Owing to scanty scaling the abdomen appears to be basally pale banded.

Legs deep blackish-brown, unbanded; the coxz and base and venter of femora creamy
white; a faint, pale, knee spot and a small spot at
the apex of the tibim. Ungues of the fore legs and
mid legs unequal, both uniserrated; the larger fore
unguis more curved than the mid; hind ones equal
and simple.

Genitalia (Fig. 39), with broad flat claspers, ending
abruptly in a narrow portion; the foliate plate very
broad and with longitudinal strize; thiee long flattened
processes at the side, between the clasper and the
foliate plate; the middle spines are the largest, the
third of these are the shortest; there is also a single
spine bent like a fish hook.

The two apical segments of the palpi of nearly

equal length.
The vein scales on the apices of the veins rather

)
‘I'; broader than usual. First submarginal cell longer
'&\\ - and narrower than the second posterior cell, their bases

FiG. 39.—CuLeyx » §LIDOCEPHALA, Theob. & about level; stem of the first submarginal rather less
Lefu sideef senitalin than half the length of the cell; stem of the second
posterior not qunigeyas long as the cell; posterior cross-vein nearly twice its own length
distant from the mM cross-vein.
Length. 4 Am. }
Habitat, Tdpper White Nile,
Observatig }4 Described from, three males. Two have been dissected. The male
genitalia gy»féry marked, otherwise the male might be mistaken for Culex viridis, Theobald.
Tle pale pleurse differs from the female type in which the pleure are dark, but the
]t/tter effect is undoubtedly due to the body being filled with blood. .
/ The pale scaled head and scutellum should easily separate it without microscopic
/ examination.
A Genus Manson1a, Blanchard
/ Comp. Rend., Hebd. Soc. d. Biol., 37, T. liii,, p. 1046 (1901)
Mono. Culicid. TT., p. 173 (1901)
Mansonia (?) nigra, nov. sp.

Mansonia (7) Thorax very dark brown, with dark brown and golden scales forming an irregular

= Abdomen

ornamentation. Proboscis black, with a narrow white band towards its base.
black, with narrow, somewhat irregular, white bands and a few scattered white scales



REPORT O FCONOMIC FNTOMOLOGY 81

and golden bristles  Tiegs deep blachish brown, with some of the segments with narrow
white basal bands, and a few scattercd pale scales over the larger segments  Wings with
very deep brown and white seales

¢ Head deep blackish brown, clothed with rather broad pale narrow curved reales on
the ocaiput, smaller narrow-curved golden ones around the cyes and pale upnght forhed
scales, the sules with grey and binch flat <cales  Proboscis black sealed with & narrow wlite
band towards 1ts base, and a few wlite scales here and there on the apieal part, palp1 rather
swollen apically, clothed with deep blich scales and with two wrcgular narrow bands of
wlite seales on the basal half, clypeus black, antenne very deep brown with brewn
verticillate hawrs, basal segment deep blach with grey sheen around the summit, and with
some small flat creamy seales

Thorax decp blachish brown, clothed with narrow curved bronzy-brown scales and
wregularly omamented with broader narrow cursed golden seales with broadish narrow curve
white and blach scales at the mdes, just before the roots of the wings & marhed pale area n
front of the roots of the wings, and pale scales on each side of the bare space m front of
the seutellum much denuded, decp blackish brown with curved pale golden reales on the
mid lobe, with, apparently, o few flat pale oncs basally sule Jobes with a few fint 1lack
seales, metanotum deep browmish black, pleure deep Lrown with small flat creamy seales

Abdomen densely elothed with flat black scales with wrregular apieal very narrow §inds
of winte seales the Inst few segments with traces of median lateral ereamny patchies and o
{ew scattered pale scales over all the segments

Tiegs blach <caled, the metatarst and first three tarar of all the legs with narrow winte
basal bands, and a few pale seattered
scales on all the femora and tilnv
ungues cqual and simple

Wimngs with large black and wiate
Mansonia scales, those on the sixth
sem large and irregularly heart shaped,
posterior border scales of the fringe
large, with long apical serrations,
continuntions of the seale nbs, firt
sub-marginal cell longer and narrower
than the second posterior eell, their
bases nearly level, stem of the first
sub-marginal eather more than one-third
the length of the cell, stem of the
recond posterior rather more than two-
tlurds the longth of the cell, postcror
cross vom abont twice ats own length
distant from the md

Lenath 1Y mm Pt Moss e mop ¥

Hatat Sulin, Blue Nile (Mr Fricdnchs)

Ol eercations X very darh speaics, loohing almost Hack, with paler markings The
wing seales jroent a elight molification 1 crtum arcas to the trn Mancoma tyye, b
most are normal Thewe on the sisth van an very Dupe andaengabeds heart shaped

Unfortuntely the scutellum was parthy denud 4, Tut as far a2 T ean diteet then an

T

—
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a few flat scales on the lateral lobes left and a few at the base of the mid lobe, if these are in
their normal position the species must form the type of a new genus. As there were some
other detached scales on the scutellum, clearly head scales, it may be that the flat ones are
also stray ones from another part of the body.

The species is very marked, but the exact generic position must be left pro tem.

Dr. Balfour, who sent the specimen, pointed out that there were bluish-purple and

green scales laterally on the abdomen. T could not detect these, probably owing to
fading after death.

Genus ApromyiA, Theobald
Mono. Culicid. IT., p. 218 (1901)
Aideomyia squammipenna, Arribalzaga
Mono. Culicid. IT., p. 219 (1901)

Zdeomyia This quaint Aidine was taken some years ago by Dr. Loat on a small lake eight miles
SAUAMMIPENNE from Gondokoro.

It has since been taken by Colonel Penton, P.M.O., on the Jur river, a tributary of the
Balhr-El-Ghazal, in November.

This Afdine can be told at once by the Mansonia-like wing scales.

The thorax is brown, with scattered creamy scales, which become white at the
sides and behind; the scutellum is ochreous with black scales on the side lobes, ochreous
ones on the mid lobe.

The brownish abdomen has two patches of creamy scales on the apices and two patches
of white scales on the base of the segments, the apical segments are often all yellow scaled.
The legs are mottled and banded with creamy, purple and white scales, the apices of the
mid femora having dense tufts of dark scales.

The wings have mottled yellow and deep purple-brown scales with normally three white
costal patches, the two middle ones forming two bands going partly across the wings, the
apical one also continues as a broken band around the end of the wing, and there is also
a pale patch between each band in the middle of the wing field.

The length varies from 85 in the male to 4-5 in the female.

Dr. Balfour points out that the specimen taken by Colonel Penton has four silvery
white wing spots, and the dense femoral tufts project forward anteriorly.

This insect occurs in South and Central America, West Indies, India, and Malay, and
1 expect Skuses’ .4des venustipes from near Sydney is the same insect.

Tt seems to inhabit houses and open country indiscriminately and bites, but not as a
rule very severely.

: Genus URANOTZENIA, Arribalzaga
Dipt. Argentina, p. 63 (1899); Mono. Culicid. IL,, p. 241 (1903)
Uranotenia balfourt, Theobald
First Rept. Wellcome Res. Labs., p. 82 (1904)

Uranotzenia The female only has been described. In a recent small consignment sent me are two
more much rubbed females and a nearly perfect male which is described here.

2 Head deep brown, clothed in the middle with flat dusky scales, the sides with flat
grey and blue scales, deep brown behind ; there are also a few upright deep brown forked
scales; cephalic chaetae black.

Antenna plumose, the segments half brown, half grey; plume-hairs dark brown; basal
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segment very large, decp brown, clypeus promment, black, palpt very minute, deep black,
probosers black, swollen apieally

Mesothorax deep brown with narrow-curved brown seales, appirently a lme of blue
scales before the root of the wings as i the female, scutellum brown with deep brown small
flat seales and four bnistles to the mud lobe, mctanotum pale brown basally, dark brown
apieally , pleure brown with some pale and azure blue flat seales

Abdomen as 1n the female  Legs decp brown with bronzy sheen (ungues absent)
Wings with brown scales very mmilar to those of the female, and with a row of flat white
scales at the base of the filth long vem, the npper branch of the first forh-cell not as clo~e
to the first longitudinal vemn as m the femle, the stemof the second posterior about one and
a half times the length of the second fork eell, the mid cross-vein longer than the others

Length 2 mm

ITalatat Goz-nbu-Guma, White Nile  (Dr Balfour)

Olbserrations Described from a nearly perfect male, but with somewhat rubbed body
The two females are just the same as in the type  The malc wing venation canot well be
made out as only one wing was left on the specimen and that was crumpled, but the genersl
appearance 13 that of the female

PART I

Human aAnD ANIMAL PrsTs

Tnr Macaor Fry
( Bengaha depressa, Walker)

Dr Balfour has had this mscet sent lom from the Bahr-El-Ghazal provinee and has
also grven me a larva from the back of a nativg, which 13 undoubtedly the maggot of this
fly  The Maggot Fly (fengala depressa Walker), 13 o wcll-hnown human and ammal
pest mn parts of Afnea It 12 also known under the genenc name .iwchmromyra  The
larsa 13, however, very different from that of Anchmeromya luteolt Fabnews, the Congo
T'loor Maggot

The larva or maggot, which resembles a small ‘bot  or larval cestrid fly, hives under
the shin, produemg so-called cutaneous myviass  There arc other wstances of eutancous
myinais, notably m the Cayor Tly (Ockromya anthropophaga, Blanchard) which attnchs
man m Senegal, espeaially m the south m Cavor  The Jarva clled “ver du Cayor™
develop i the shin of man, cits, dogg, jachals, cte

A closdly rdated speeies occurs m the Houth East of Afrer The Jarvy of this fly s
very smlar to the one deseribed herg, which s cvidenthy that of the Bengaliy that occurs
m the Sudw The Beangaliv cccurs m mmbers - Natal, but according to Fuller (1) the
range of the fly reems hmmted to the coxt and no further mlnd than the 1,000 foot
devation Tts common from the Tugeln downwands, and 32 pairticularly al undant about
Vernlam and Durbin, but not so much so to the <outh of the port It 1s alvo neordad
further up the cowt from Delrgor Bay

Me ' P Manmell of the Rliolcain Muscum, Buluwayo, mforms (2) me “That hhe
most undoarable insete, it seems to have its hailpurters i Rhodesn” It sl mngia
mto Brti<l: Contral Africa and Ugandy

Dengun
depressa
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The same correspondent says that around Buluwayo, 4,500 feet above sea level and
400 miles from the nearest point on the coast, it is common, while at Salisbury,
5,000 feet, it is an even more serious nuisance.

As it has now been found in the Sudan it is probable that it occurs all over Central
Africa as well as on the East Coast.

The fly is half an inch long with wing expanse of about an inch. The head is large,
with two prominent dark eyes, brown in color with yellowish brown between the eyes. The
thorax is rusty- to yellowish-brown with dark lateral and dorsal chete. The abdomen is
pale brown, darker at the apex with two dusky bands, pale below. The legs of a similar
tint to the pale color of the thorax. The transparent wings are tinged, especially at their
bases, with dusky brown. The fleshy mouth parts are not adapted to pierce the skin, on
the other hand the female has a sharp needle-like ovipositor.

The ova according to Fuller, are elongated and white and about 3-50ths of an inch in
length.

The larva, which was obtained
by Captain Lyle Cummins, is
creamy white in color with deep
brown spines. (Fuller describes

RN —~ W J “‘i‘ - )

’ [:5 " the maggot as “of a white or

\ﬁ s 1ER dirty-whitish color and much be-
Ay o N\ sprinkled with minute black spots

which, as a matter of fact, are
really spines.)

When mature it reaches half-
an-inch in length. The larva sent
by Dr. Balfour, described here, is
evidently immature being only 8 mm.

L£LE TLRZL

FiG. 41.—BExGALIA vreressa, Walk.
Natal to the Bahr-El-Ghazal

Yellowish brown, margins of abdomnal segments dark brown; legs same long.

color as body ; wings brownish.

The cephalad area has two
blunt processes, each of which bears a small blunt mammilliform process. The two
mandibles which project ventrally, are very thick, curved and black, there being apparently
a serrated basal plate to each one.

The first segment has on the dorsum short brown thorn-like spines on the anterior moiety,
the posterior area being nude, and there are also two lateral pairs of short papillee. At the base
of this segment is noticed a small reddish-brown spot on each side; the second and third
segments have short dark spines on their anterior moieties, especially pronounced on the
second ; the third, fourth, fifth and sixth segments have many similar spines all over them,
the seventh has very much smaller, paler and scanty ones, the eighth and ninth have none.
The anal segment bears two groups of spiracles, arranged three in each group ;. these are all
curved, the twe outer ones outwards, the middle curved towards the outer one; spiracular
areas brown. The segments are deeply constricted and the spines are particularly prominent
on the lateral borders.

Ventrally the larva is spiny just as it is dorsally.

The puparium, according to Fuller, is stout and oval, dark purple in color, and as a

rule covered with a mealy down.
According to Mennell the fly deposits its eggs in the hair or clothing, the latter being



REFORT ON FCOMNOMIC ENTOMOLOGY 85

apparently often seleeted when hnging out to dry, so much so that 1 ccrt un parts of AMrica
1t 14 dangerous to wear woollen clothing next to the shin

Fuller mentions that 1t 1+ averred that the flies lay thar eggs upon bodding The

shurp ovipositor scems to pomt to their bemg able to lny their ¢ggs dircetly m the shin

The ¢ggs when lad m the former poution hateh out rapudly, and the larve bury

themsclves under the shin They at st produce a boil or swelling wlich leads to
mflammation, which becomes most pamful owing tu the accumulation of exercta and the
rasping movements of the spmy maggot  Occasmonally thns throws the patient nto a violent
fever

In one case, recorded by uller, u child under six months had between twenty and thrty

maggots taken from 1ts scalp  In the majonty of cascs Fuller states, the scalp scums the
part most subject to mvasion  They are, ncvertheless frequently found n the nose, back,
chest, arms, buttochs and legs and one case 13 recorded where the maggot occurred 1w the
finger of u baby, and m two cases m the serotum

Mennell s1ys that ho believes that “af undisturbed, the Iirve emerge i the course of

about « fortmght ' Information on this pomt 1 given by Fuller, who was mformed by a
correspondent that he “ notieed & maggot fly 1n Ins tent on the Tuesd sy of one wech and on
the following Saturday suffered from an stelung m the arm and ¢chest  On Monday the spots
had tiken the form of blind boils, with a blich spuch m the cntre of cach A wedk later
mggots mensuring one third of an inch were expressed from the borls  The fly olmerved was
crwght and lieing maq ots extruded from the abdomen when squeczcd

T have added the atalied as this statement scoms to pomnt to the fuct that the fiv 15 at

times ynvaparous

Infcction muy take place ather at mght or durning the duytime
The adult 15 very sluggish m nature and docs not move about on windy duvs
Menncll has had the flies scttle on him an the daytine and found thom vory difficult to

drnve away, but easily killed when they settle

Paption takes plaee on the ground yust ws m the Lstridn
After the maggot luaves the shin the wound heals rapidly of traated with antisgptics,

but & very pronouncud scar romans for o long time

[

12

—

Bewdes man, Bengala depressa attachs dogs rabbits and other anymals

Binrtoeratm
Fulier, € The Agneultural Journal of Nutal, Vol IV, No 21, p 656 to G3%
Dee 20 (1901)
Theobald, ¥ ¥V Sceond Report on Economic Zoology, Britich Museum (Nat Hist ),
p 112 (1901)
Muomdl, I' P Procccdings of the Rhodewn Sacntific Assoenstion, Vol IV, Pt 1,
e 79
Pormgney, L Transctions of the South Afrcan Philosophical Socty, Vanous
Tur Cosao Froot Miacor
(tuchmeromi 1 lnteola, Fabnews)
A specimen of this fls was taken by Dr Shefdd Neave am the Sudan The fly » ot

wll hnown and 1~ wadely distrabutesd in both trog teal and subtropicsl AMrnea

Tts mterest lies in the strange halats and bleod-loving propensities of the magguts of

the fly which have been recently shown by D Dutton, Todd and Chraty (Buports of the
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Trypanosomiasis Expedition to the Congo, 1903-1904.  Memoir XIIL., Liverpool School of
Tropical Medicine, 1904).

The above - mentioned gentlemen showed that the maggots occur in numbers in the
native huts in the Congo region. At night they crawl out of the crevices of the mud floors
and from under the sleeping mats, and suck the blood of men, women and children, and then
return to their shelters. :

The maggots are normally dirty white, but after a meal of blood they become red in
colour.

The following is the original description : ““The larva is broadest at the ninth and tenth
segments, is roughly ovoid in transverse section, and has, distinctly, dorsal and ventral
surfaces. At the junction of the two surfaces is a row of irregular protuberances, two or
more being placed on each segment. On each protuberance is a small posteriorly directed

A)

FiG. 42.—AUCHMEROMYIA LUTEOLA, Fabr. ¢
Nigeria to Natal.

Body and legs yellowish buff; broad dark band across abdomen bluish-black.
By kind permiission of ** Brit, Med, Jornrn”

spine and a small pit. The central part of the ventral point is flattened, and at the posterior
margin of each segment is a set of three foot-pads transversely arranged, each covered with
small spines directed backwards. These aid the larva in its movements, which are fairly
rapid and peculiar in that the mouth parts are protruded to the utmost and the tentacula
fixed, as a purchase, first on one side and then on the other, while a wave of contraction runs
along the body as each segment is contracted and brought forward. The last segment is
larger than the others. Its upper surface is flattened, and looks backwards and upwards at
an angle of about 45 degrees with the longitudinal axis of the larva. This surface is
roughly hexagonal and bears anteriorly, one on either side, the posterior spiracles, which are
seen with a pocket magnifying glass as three transverse, parallel, brown lines.

“ Avound the flattened surface towards its border are placed groups of rather prominent
spines. The ventral surface of this segment is also flattened, and is thrown into folds by
muscular contractions. The anus is situated in the anterior portion of this segment in the
middle line, and is seen as a longitudinal slit surrounded by a low ridge.

“ Posterior to it, and on either side, is a large conspicuous spine. The anferior segment
is roughly conical, and bears the mouth parts in front. Posteriorly, on the dorsal surface, are
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two spiracles, scan with a low powcr as smull brown spots  Lwo blick hool s protrude from
the apex of this segment  The apex of each hook 13 blunt, aud 1ts b surrounded by o
fleshy ring Between them s the oral onfice P ured groups of mnute spreular teth an
placed nround the two tentacula »o as to form  sort of cupping mstrument

“The arr mgement of the teeth 13 as follows —\ rather large tubcrele sttuted on ather
side of and above the tentacula, cach 14 mounted by two or more groups of vury small
clntinous tecth  Just above cach tentaculum 13 another small group of teeth  On ather
side of these blach tentacula two srregular rows of small tecth are phiced one nbove the other’

Therr Jarvic 1o not oceur in the sime way as those of the Benyde numddy under
the shin causing true mynas,

ANNOYANCE CAUSFD BY STInGLFSS Bris
(Melipona wpp))

Mr Harold Brown of the Imperiil Institute, sent me some bees from the Sudan wlych Vet pona spp
cause considerable annoyance  They prove to be Welipena breccarn Gribodo  Mr Brown
found them m numbers i the Bihr-Bl-Ghazil during o recent visat for the purpose of
mvestigating the rubber vines of the country  They ocenr m enormous numbers m thost
parts of the forest where lurge trees oceur  Lhey do not sting but wcttle on onds fice m
consider wble numbers, and unless constantly removed they persst m erwlimg into one s oy,
cury, and nosc and cause much rratition When ernshal they et a very strong, aromtic
odour, something Il ¢ very rank o1l of rosc germmum  VMr Brown coull not find any flower
possessing & sumlar edour

The nest was obstrved by Mr Brown who desenbed 1t Ins Tetter to me as follows —
* The nest 15 stuated n the trunk of a larpe tree
about seven feet from the ground 1t had a short
tubulir openng apprently made of wix and about
the thichness of a peneil whieh projctud about
three fourths of an mch from the bark and was
curved downwards  Through tlns passige there was
 constant stream of meeets gong and comng

The genus Melpona hias a very wide distnbution
1n Amerten, Afriea, Asia and Australia

The members of the genus occurring m Burma
alvo ¢ wse mueh annoyance to trasellers by erceping
mto the moutly, eyes, and gotting mnto the hur

Noue of the genus posscssgtings  The annoyance
18 soldy enused by the wntition produced by thar
movements and by thar bites

Bates, m his wadl known work on the Amazon
Kuner, gases an account af one of this gonus Welipen
Soacdata, Sth, m Amerien He states that the
workers mav generatly be seen collicting pollen, but
many collect cliy  They construet thar comts m
any sntable erevice mn the trunhs of trees or perpon
dicular ks the elny 14 weeld to bl up awall to A rlieedareelng » bo o dommne
do~ the gap, o sl antraned hole only bung kit " -
Ony species he mentions forms o trumpet-shaped ontrmee to the hie as Mr Brown

Fo U=dlnd tey of 1 prme fmoan € wd
(e laraee)
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observed. At this entrance several of these pigmy bees are stationed to act as sentinels,
Melipona fascicalata produces a pleasant liquid honey, to the extent of about two quarts
i each nest.

They bite furiously when disturbed. A large number of species oceur in America—
Bates found no less than forty-five—the Jargest being half an inch in size; the snallest
one-twelfth of an inch, and he says “these tiny fellows are
often very troublesome on account of their familiarity ; they
setfle on one’s face and hands, and in crawling about get
into the eyes wnd mouth or up the nostrils.”

The Sonth American Spaniards call them © Angelitos”
(little angels) because they do not sting,

These Melipone, nevertheless, cause great annoyance to
mi.

In a paper on Bees, by Riley (Inseet Life, Vol. VI,
p. 360) we learn that the Melipone construct, cells of w durk unetuous wax in regular combs
and are somewhat imperfeetly hesagonal.  They are, however, in single horizontal ticrs,
separated and supported by intervening pillars, more

Fig, 4L ~Apey of Antenna of Melipona
Crecarns Gribodo (enlarged)

like the nests of the social wasps, and the cell is gealed
after the egg is laid upon the stored food, just as in
the case of solitary bees.  The honey is stored in
modified flask-shaped  cells, and only one queen is
allowed to produce eggs.

Sir Alfred Moloney, writing from British Honduras
to Professor Riley in 1893, suid, “a considerable
industry might be locally developed in the wax.”
The species referred to was Melipona  fascicnlata,
Smith.

The species from the Sudan have been named by
Colonel Bingham, one of the chief authoritics on
Aculeate Hymenoptera, and he informs me they are <o S ,
Melipona breceurtt, Gribodo (Amn. Mus. Civ. G, ., :{',fm:);,o::?ﬁ:o;:,m:;,(:\&,r,),e;,a,, area
XIV., p. 340, 1879). This bee was originally e am b o e

abdomen dull yellowich or brownish, with median row
of vhining brown patches; legs yellowish brown.

deseribed from Abyssmm. v yellowish brown; }n bross; b dull yellowish
There was also a single specimen of Melipona or browsish

ruspolil, Mayrette (Amn. Mus. Civ. Grn., XXXIX,, p. 27, 1898).
The structure of the hind legs is very marked (Fig. 43).

A Purrrarous DIPTERON
Lipoptera ihicis, nov. sp. (F)*

Female,  Deep brown, with testaceous brown legs. Head wider than the anterior,
narrower than the posterior part of the thorax, deeply sunk into the thorax. Antenns
completely imbedded in the sockets with three terminal bristles, the median slightly the
longest. The two plates forming the sheath of the proboscis short and blunt, terminating
in several short and two lateral long bristles; eyes narrowly oval, between them on each side

* This may be L. chalcomelwna, Speis, found at Suakin, on Ibex and described in 1904, but without
comparing the foot with this species it is not possible to say. A series in the British Museum from Ibex at
Suakin has not been named.
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arc two groups of three equidistant thick spmes two ocell: on the bl rgion of the head
The thorix 19 narrowed i front, widemng out posterorly , the prothorax 13 u smili plate
uxtendimg peress the thorax, openly wedge-shaped postertorly  The me-othorax 19 the
major arca and his numcrous long thich necdle ke spmes, 1t his o distinet humeral
sucllng over the mesothoraue legs  In front, just bchund the prothorwie degs arc two
swellimgs somewlhat rgged or arregular apally the ramtants of the wings Tl
seutellum 13 uni-lobed with apparcntly six large
blach brstles on the postertor border  Lhe
whole of the thorax 18 fused mto one pree
Therc 15 a distinct median and trinsverse suturc
The abdomen 13 oval, deeply indented apieally,
the apical scgments bemg enclosed 1 a pit
formed by the prolongation of the antemor Q@ ..
segments ns two blunt processes on each sde
The whole abdomen 1s covered with thich
black thorn like spmnes, which are particularly
long on the apices of the lateral lobes, the *‘,,‘.6,,":."6"?\.:,'"“}'“51‘;?“"L?“f-’mﬁf&":di '
smll imbedded apreal s¢gments have fine hair-hhe chett
Antenior legs with the short thick femora spimosc, the tibue with a few fine hars and o
strong ternal apical spine, basal tarsil segment spmosc the rest hursute, ungues much
curved, thich, the mner dge fincdy serratcd with a large Blunt basal process, the median
process short and thich, with hairs on each sude, tormmating bluntly , mud legs very sumtlor
but shorter and thicher than the fore and the ungues thicher an the hind
kgs the tibre are also spmose and the vantral taral spimes are more
prenouneed thin m the anteror legs and the ungues are Joss curved, and
the median plumose spme 13 acute
Fength ttod5mm
Vale Three ocdl present  Lhorw narrower and smaller thw m
Fi f1=L postera the fomale  the scntcdlum rdnedy larger and three lobed and the
Ma pen thha spies on the thorax are fewer  Abdomen more roundsd aprcally than
m tho female, and the cxternal gemtalin (Fig 47) are prominent anl conast of two
clutinous lateral salves with the pems projecting between  The ungues are rather shorter
and broader, and the medin brstle 18 thn and scumunate with o few hair-hhe gpimes
poting fornards on each mde
Length 1 mm
Locality  The Sudan, Red Ser Provinee
Ol erreations This Pupipirous dipteron was found by Dr Cospnoon an Thoe It
resumbles Weloph e but does not bedung to that gonus on aecount of huang octlh
The Lapoy teras® are winged at fint but thar wings are east when they tabe up thee
abode on thar host I thus speaes the arais to which the wings anc attuched arc s
marhed
The mle has qute o diffinent shaped proecss betwean the ungues to the fomle
The dosenption 15 dmwn up from a male and femle mounted 3 xvlol bilaa It
13 clovely welated to £ epog terst cerce Nitzach, bt diffues from the specunen T have

.

* The prous ious ally callad Tipoptena Unt 2t b 311 endotttedly to Lo jtem e pnien v
Siebold and Teew
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Tue Fouwest s (Hippohoseida) oF THE SUpAN axp Koyper

Fowr species of Hippobosea oecar in the Sudan and Egypt, namely i—/fippolosea
c‘:/“fm:. Linn. ” l'uun']l'lm, Lmu'h, ” mm'nlnln, !,t*:l('}l :md ”.fl'mn‘f”m);. ]A‘:H')L

These flies have all similur habits, being purtinfly paasitic on animads. They have
(at Jeust, three of them) w very wide distribution.

The species found  most frequently  on
hovses, asses and mudes, 10 equine ocenrs in
Farope, Asia and Mriea, It s also recorded
from Amerien by Loew and Lugger (¢ Silliman’s
Journal ™ and 2nd Report Minn., 1896, 143) ;
but Aldrich states that it must be very rare
there, as he has never seen it In any collection
nor known of its eapture by any entomologist,
(Catal, N Amer. Dipt,, p, 653, 1005) Tt
alvo ocenrs in New Caledonia,

The Forest or Spider Flies are flattened,
teathery and Jouse-like  in appeurance, and
have their antenue enbedded in pits. Round

or oval eves; o oocellis thus differing from

o Lipoptera. The abdomen i sack-like, and
Fu. ds =Hhrgea o veeney e shows but faint fraces of segmentation; and

Arab gatd Momattand to Aprrgy l . } , 1 . N I ) \ 1 .
Vodv and Yops reddich 1o dard brosan heght moeloass of thewr short ane stout '“Pm:‘ (:g;, CIit 1

by, vl

various appendages. They are all provided

with a pair of ample wings during the whole of their life.  The structure of the claws and

other foot appendages as the pulvilli and feather-bristles is very marked.  Some of the

chief differences are shown in Figure 53, ,
These parasitic diptera: produce their youny in the puparium stage.

These puparia ave passed out of the body of the female, often only a \

short time before the flies are ready to escape, and are of relatively large sc‘,.nn“_::\:i: f,’,. cqiva

) . . ottt ; ]
size compared to the dimensions of the adults. }.clc,;{\‘g“l;(,{’f”{,‘,’f,‘\‘,,’"‘05

. . . reddish b
The adults fly with short quick movements and hold to the hajr ™ ™"
of their host with great pertinacity.

il

They produce great irritation on the unimals
they invade.  The mouth is in the form of a short,
sharp sucking and piercing proboscis.

They are not only of importance as parasites,

Fig. 50

but they may be connected in some cases with the Perasie of If. can
eiann
dissemination of Trypanosomiasis. Dark brown
The Spotted Forest Fly (Ilippobosca macu-
late, Leach) occurs in Afriea and India. I have
Fig. 52.—I1100, MACULATA oCB) i a {r v W y v
O received specimens from the West Coast, Egypt Fig. 51

Light markings pale yellows  and the Sudan. It lives upon the horse, cattle, Scureiiuy of #. fran-
remainder reddish - brown or 7 ? citlont
brown. and will attack dogs. This species can be told Pale yellow
by the scutellum being dark with three yellow spots, of which the median one is much

the largest.



PLATE X

1 Mlippobomca frams™hnt

Wivee or Thirmommaio &

2 1 camca 31 macaa

(Magnited seven tmen )
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The Dog Spider Fly (H. francilloni Leach (=canina Rondani) is paler in color and
smaller, and the scutellum is entirely pale yellow, moreover the wing-veins arve rusty-red.
Although it is essentially a canine pest, it may also be found on other animals. It occurs
m Africa, India, Persia and in Southern Europe.

The Horse Forest Fly (H. equina L.) differs from the former in being darker, and in
having the scutellum dark with a median pale patch (vide Fig. 49).

The Camel Forest Fly (H. camelina, Leach) is much larger than the preceding, and
can also be distinguished by its scutellar markings.

This species has also been sent me from the West Coast (Senegambia).
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Fig. 53.--Ungues, pulvilli, etc., of Hippoboscide
A Hippobosca camelina R ; al feather-bristle; B H. maculata § : 4, 61 and b2 feather-bristle ; 4

cand el pulvills ¢ I, caing 3 o fedtherbristle; < and el pulvillus > I equina

The ¢ feathet-bristle” between the ungues in /1. cameline is simple except at the base,
not spiny as in the others, nor can I detect the pad-like pulvilli seen in the rest. The
differences are very marked in the claws and central processes, as shown in the figures
(o B ¢ and p, Fig. 53).

The puparia of all these four species are placed amongst the hairs of the host. ~They
are all very similar in form (Fig. 50). The color is deep brown when mature.

The markings on the scutellum are constant in all the Northern African specimens I
have seen, but according to Austen they are variable, so cannot be relied on to separate
the species. The figures of the wings and the feet will, however, suffice to separate them,
and I have invariably been able to do so myself by the scutellar markings.
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PART It
VrGETAL Prsts

Nores on soME Viorral Pesrs

Scveral mteresting vegetdd enpmues Ive been eollected by De Balfour

There melude o new Cotton Pest—a small Haltierd bectle—~hnown as Motra wniforone
of Jacaby.

A land or sheld bug (Lygous mlidare, Fab), which does much harm to durn, 1
alsp brefly reported, and a new dipterous enemy of melons, which 15 hhely to prove a
serious pest

The Cotton Aphis of the Sudan will be descnbed Inter It proves to be the same ns
that found m Egypt, wlieh az far a3 I can at present mahe out, 1 the L{phie maleer,
Koeh, decenbed many yenrs ago

A new cnemmy of the dura Aplus, a Jath bird, 13 alve added to the hat of those mentioned
i the previous report, namely, Erochromns nipromaculutue, Gucre

Other Aphidus have buew reeenved  but time has not allewed therr being worhed out

At present we mmst achnowledge we hnow nothing of the Vegetal cnemues of the Sudan,
und these can onh be properly worhald out by a readent cntomologist My rumarks an
purcly tantative

Tur Mrroy Fuuir Fiy
{ Darus, sp )

Amongst the Tuptery we find peste of ¢very possble desenption  Those that attach
frnt nrc the most difiendt to cope with of all, and unfortunatedy they are craly distnbuted
Irom country to comutes Thus we find the Mcditerrancan Fruit Fly (€ emtetee coptata of
Wiedermann) even wn Austesha
where 3t 19 reported s dang
much harm m Wetam Aus
trulny ete

Thes pest has also becny div-
tributed to South Ariea when
1t 1 the saurce of much Jous
to fruit growers an the Cape
and  Natal  Thix frust £l
attacks 2 gnat vty of
frtz, apples, peaches, nectar-
s, gmHavs, fe pimmons, ¢t

The Applomaggot ( Jrupeta
pemonella, Wildhj 3¢ another
which ocours m Amena when

Fic 31 «Twx Mstew Fo e by (Daes sp)
Vil mgelionnh DY = beight pelkw, MG = sty grer, b myell s, Hobeows 1t dovt much harm

B = derplvown, 13 = pale peliw The  Muobtormano i Frut

Flv 1 most detrnctine of afl known speeies, for m Henmuds ot ontindy stopped the
cultisation of poaches, m Malta ot s been most hmful to eringee Fors tme st dal
se much damage i the dzons that one-third of the vringes wut to Losden win founl to

Dacvy 3p
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be unsound.  The Queensland Fruit Fly (Dacus tyroni, Froggatt) also does much damage.
Closely related to it is the Guava Fruit ¥ly (Daeus prsidii, Froggatt), which attacks
Guavas in mew Caledonia, and the South Sea Fruit Fly (Thypeta muse, Troggatt)
which is found in bananas from the New Hebrides. A well-known species, Dacus
Jerrugineus, attacks fruit in India.

Now we have to add another species attacking the melon in the Sudan,

The larvie were sent to Dr. Balfour and to Mrs. Broun by My, Durrant, and the fly
was bred out by them. Dr. Balfour sent me the laboratory specimens,

This insect comes very mnear to Froggatt's specics, Dacus fyroni, the Queensland
Maggot Fly, but it is quite distinct.

The genus Dacus, differs from Cepatitis, in having a less reticulate basal area to
the wings, and from 7»upeta in having the wings unadorned with dark arcas over their

Fig. 55, ~Tur Murox Frurt Fry (Dacus sp.)

A Larva (enlarged five times); al Spiracular plate; a2 further enlarged spiracle: a3 ventral
process; a4t and a6 side view and front view of head: b mandibles; 1 puparium;
¢ further enlarged posterior end of n

greater surface. The rot these maggots cause in fruit is very serious and according to
Dr. Balfour the Sudan Melon Fly will probably prove a very serious enemy just as
the others do in various parts of the world.

The Sudan melon fly is somewhat wasp-like in general appearance. The head is
yellowish between the eyes, which are large and dark, there is a dark spot on the occiput and
two oval black spots on the face below the antennz, which are yellow with dark apex; the
arista is simple. The thorax is slaty grey with minute deep brown specks and fine, pale,
backwardly-directed short hairs, a bright nude yellow area at each shoulder, a yellow nude
plate on each side in front of the base of each wing which passes as a narrow, wedge-shaped,
area into the median transverse suture, the lower area of this spot is formed on the pleurs,
and there is a smaller one below it and another on the pleure just behind the wings; the
scutellum is yellow and nude, and the metanotum deep slaty grey.

The abdomen is much contracted basally and acute apically, the basal segment is brown,
the second has a yellow apical border, the remainder deep brown.

The legs are dull pale yellowish, somewhat transparent basally; the feet dark brown,
the apex of femora and base of the tibiee reddish-brown.
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The transparent wings are dark brown along the cost, and there 18 a dark brown vun
below, as shown m the figure (Fig 54)

'The eh ctotactie chiracters are very marhed, there bemg four blick bristles on the head
{four on the front of the thoray, two on each side of the median sutur, one belund the root
of the wings, and two Jong ones on the seutellom  The whole abdomen hae fine, prk,
bachwardly-projecting bnstle-hhe hars

Length 105 mm

The laren {Fig 55, 1) are creamy white, and 11 mm long  They taper to a pomt at
the head end and are bluntly truncated postertorly  The mouth pasts consist of two cursid
blnch mandibles (15)  The truncated apex ¢ uries twa eprracles, as shown s the figure

The puparum (8) 15 6 mm long, decp brown, and elongated oval i form

The life-haetory 18 probibly a9 in the closcly~
redated 1) tyrome and other speetes  The lumale,
by means of her pomted oviposttor lavs her (ggs
m the shm of the voung melons

The Jarve on hatchung tunnel mto the frnt,
and so canse 1t ta deets  When mature they
lewve the frut and pupate around it ather
beneath leases or st the carth

These pests are easady distrbuted m eases of
frust when the Juva arc found pupating w the
paper and other paching m the cases, and n the
eascs themselses

Infested mported frutts ehowing any signs of
{rmt-fly attach should at once be conrlemued

Therc ean, of cours, b ne remedy for thie
hand of attach At prosent all that can bo done
to protect frutt from frtfly attack 15 to net the
frmit an fine mushin bags

Fia 38 = fIea reast ste

LI S rt e b - Vartous nuthods of attraeting the fhes with
Lt . . ot sseet and poronens bats have provid of o
. e
vverminn vodlion nbomen ¥ selimshspe vl AR discased frats shonld st onec be
burnt

Froggatt and others hnve confused the genera Drewe and Zephritis and crroncoush
desersbed the Queenstimd Frmt Fiv under the lattor gonus

Tir Puig Pranr Bie
(I wrews mdit e, “abrictus)

This targe 1nlient Homptoron b bear found to do el duneze o durs i the
Swhin  The pirong ap pratns punctures the phint an thus the maect dewss out the sip

Very mamy of thew Tnd bugs occur and elten do mucd datunge £o cotton sn Africy and
Amenca as well s o other phnts, espeerathy thow belonging o the gasorm Osyeannns
and Dichinne

The same meect has ben sont o by Ve Wilhocks frome the Cure distoet whone st
xeem to feed npon a pumber of {lts

Lverus
mina



Dura Aphis
inemies

Nisotra
uniformis
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It is fairly widely distributed over Adrica and is readily noticed owing to its red and
metallic green hue. Nothing is known regarding its life-history, but it is probably similar
to others of the same group. The larvie are wingless and the pupze have wing-buds,

Dura Armis ENEMIES .

Since the last report another Tady-bird Beetle has been found to feed upon Aphis
sorghi, Theobald. Tt is known as Zzochnomns nigromaculatns, Goeze. It is very similar
in size to Chilomenes vicina Muls, figured in the last report (Plate ¢, 14).

In colour the head and thorax are bright shiny orange-yellow; the elytra are deep
very shiny blackish-blue to almost black. The legs are orange-yellow. It also oceurs in
Lower Egypt in some numbers.

The larva of one of the Lace Wing Flies, Clrysopide, has also been sent, which was
taken amongst a colony of this Aphis.

Tur Supaxese CorroN Frea DerrTre
(Nisotra uniformis, Jacoby)

As fur as T know this is the only Halticid yet recorded as attacking cotton. It is a
small brown beetle, which has been identified by Jacoby as his species described from
Sicrra Leone. 1t probably occurs widely over Africa. No notes were sent with the insects
except that they were damaging cotton.



A Havoerrcaning or Mawvars®
I Banroupr (Faveran) |

While carrying out work i conntction with tryvpanosomiasis T have had occsion to make
numcrous exumnmations of the Blood of the Jerbon or descrt rat (Jueulus y wenlns orJ o rdons,
as T hcisat s been renamed) — (Fig 57)  Mr Butler Director of the Game Presersa-
tion Department whom T consulted w1s not certam as to the speces Bt s worth noting
that the hare pads of the lund fect ave of & umiform browmsh-wnte colowr  In the first blood
exumned T was surprsed to see that a large proportion of the red blood corpuscles harbourcd
an unpigmented and non motile puraate  In the stamed speamen 1t was at once apparent
that we were deabmg with gome hmd of trophosoite  Siaty two Jertors huwve up to th
present been cxamined and o all of them wath the cxeeption of two adults and three very

Foe 81 Jermoa ok Drorer Rat (Abont TwoTheds & e}

young anmale one of which was newls born this pumsite has been found The Vowd of
two futal jerbors yrelded a negitine result Speamens were sent to Profossor Laveran
who at once deelared the pinate to be o lumogregarme anl s handhy informed e that
the discovery 12 onc of much mterest

Tur Arrrabane: or T Pamasire

"The trophozarte 1n the fresh blood appears as a pale, hvahine homogencons by shghtis
enrved and with rounded ends (smsage shaped) Tang ather appoanthy frec or an the remoms
of & red Howl corpracdc Occtomliy one inlsat Frovkie at one end than at the other
and the Ditter 13 then bt apon s for o short distanee The enthrooste many b
ropresented only by o bow amting the two polis of the pamatty, Just @t 1« somotimes sen

© Lartof e paper appemsl in e Jcsmalof Trg al Medieln anl §oam Indetand t the
Bt reof ttat§ ammalf etlerhae Lponnbe 0t repneleen it bere
f Laverin € nptsorondne des wares d LA d des Saez e Vol CNIT p ot g

Species of
Jerboa



Dimensions of
parasite

Appearince on
statning

Different
forms
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in the case of malarial erescents.  When the red cell is recognisable it is found to be of a
very pale colour, indeed it looks as if no hemoglobin were present in its spongioplasm. The
free forms. T believe, owe their condition 1o a total destruetion or absorption of the substance
of the erythrocytes which once contuined them.  As stated, the parasite is non-pigmented and
non-motile, and I have found it to be rather resistant, remaining to all appearance unchanged
in sterile citrated blood for a period of seventy-two hours, both when kept at room
temperature (about 36° C.) and at 22° C. Tt is fo be noted, however, that it altered
somewhat in its staining reactions.  As a rule, it measures from 56 to T p in length, and
from 1+4 to 2:8 p in breadth. The number present has been found to vary considerably.
There may be six or seven, or even more present in each microscopie field (Leitz oc. 4, oil
imm, y;th), or only a few may be found in the whole blood smear.

StaINING THE PAnrasite

On staining by the ILeishman-Romanowsky or the Giemsa method in exactly the
same way as for malaria protozoa, the structure of the parasite becomes at onee appavent
and the shape, as deseribed above, well defined.  (Plate XTI, Fig. .} A large oval nucleus,
constituting, as a rule, about one-third of the organism, is seen to be present, situated
generally in the centre of the parasite and stretehing right across it, so that there is a deep
blue staining area (the nucleus) in the middle, and a faintly staining blue area with a
rounded end on either side. Sometimes, but infrequently, forms with a tapering doubled-over
end, e, a “tail” flexed on the body, can be demonstrated. (Plate XI., Fig. b.)
Occasionally but rarely, and then usually under special conditions, spherical chromatin
dots may be found in one or other of these pale polar areas. In stained preparations
one often notices that no vestige of the red blood corpuscle which originally harboured
the parasite remains, but it is quite common to find parasites with portions of the
red-staining erythrocyte adhering to them. All that may be present is a thin, red,
‘curved line stretching from pole to pole across the slight concavity of the parasite. The
corpuscles are often much deformed and take the eosin stain poorly. Sometimes, especially if
the blood be citrated, the relation of the parasite to the blood cell which contains it is
beautifully shown. A process of absorption of the cytoplasm of the ted cell evidently goes
on, and in a severe infection there must be a considerable destruction of erythrocytes. The
animal host, however, does not seem to suffer in health. I have kept a jerboa with a
considerable infection for three months in the laboratory, and it remained well and lively
throughout the whole period. Three others died in captivity, exhibiting violent ante-mortem
convulsions, and it is worth noting that these rodents do not stand handling well and
must not be supplied with water.

In the peripheral blood it is customary to find all the parasites at or abouf the same
stage of development. True, they differ somewhat in aspect. Thus it is not uncommon to
find the nucleus situated at one pole, so that half the parasite stains a deep blue and the
other half a very faint blue. Again, one end of the parasite may be pointed, so that the
body is club-shaped. This is probably due to alteration during the preparation of the blood
smears. In the heart’s blood of a jerboa which died naturally I found two distinet forms,
a large swollen variety (112 p by 4-2 p), in which the greatest increase had taken place in
the light staining part of the protoplasm, and a form like those already described.
It was very noticeable that the nuclei of the former, often of a triangular shape, stained a
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deep Romanowshy purple, and frequently did not stretch wholly across the paraaite, and m
the large pale-stuning are three or four spherieal ehiromatin dots were often to be obsersed
(Plate XI, Fig d)

Professor Lveran his seen this prepiration and pomts out that such peculiitics m
morphology frequently oceur  He docs not regard these as special sexual forms At first T
was nchined to consider the parasite as bemg allied to the haltendum of Lirds I noted,
however, that 1t was not pigmented, wis not cursed so much as the halteridmm forms and
never exlubited the spore formation at erther end s does Haltertdum damliwhm

Expoavonurar Hryoar raarIve of Tais Criss aoT Founp Prrviousiy 1y
Tur Rep Coxrruscrrs or Mams

As Profcasor Laverm 1mdly pomted out to me, and as mdeed was soon appircnt from  Apparntythe
astudy of the lterature, espectally Professor Minchimg treatie® on the sporozor this ;:‘mt‘_r{::‘“;e
parasite of the jerboa closely resembles the Hamogreq renadee of cold blooded sertchritcz i mammats
Tlus fact 1s of extreme nterest, as at the time T encountered 1t T am unawre that nny
endoglobular parasite of tlus elass had been deseribed m the blool of mammals  Since then
I have seen Christophers deseriptiont of @ very stmibr parnvate wlich afiects the red ecllsof
the Indian Gerbal (Gorballis indiens)  Buntleyd m 1905 produeed a paper on 1 ltucocy tozoon varaus
of the dog m Assam, and 3t 1as been more fully described by Tames§ Another doucoeytozi on 1 eyter &
of mammnls has been found by Patton m the pim symrrdd of India winle T will shortly
mhe reference to a4 simlar pariate which T found m rats at Rhartonm The dassifieition
of this order of parites given by Professor Minclun 19 as follows —

“ Orda Hamosporidia (Damlenshy )

“8ub order 1 Lamospr rea

“Genns 1 Tanfestarells (T 1809) for  Drepomloom  (Tanheater)  The
Liumogregarine 15 not more than three quurters the length of the blood corpuscle it mhishit=

“Genus n Karyolysus (Labbe 1894)  The humogreganne dovs not excerd the
corpuscle m length

“Genusm  Hemogreaaroee (Damlensly 1897) (mvn Damlewshv-Tabbe 1895}

“The body of the parasite when adult exece Is the corpusele m length an 1< bent on
atself within 1t m a charaeteristic manner like the Jotter V

Now the parasite of the jerboa m question does slightly escced the eorpuscle m longth
but 13 only shghtly curved Tt Jocks as a rule as if 3t had outgrown s corpuscle anld
sometimes tho remans of what lias ¢vi lanthy Feen a distended and distorted corpuscde ean e
secn Iving around it The lige swollen and blosted forms are much hirger than the
corpuscles which orgmally cantamed them and are found hng free On several aecrsioma
and espeently m fresh proparations from the bone-marrow, T huwe noted forms b hth
turned up at one end and loohing hhe an meomplete lotter Vo (PIte AT, T 1) A% Tnenemo
stated, T have not oftan ben able to dononstrate this appoarmee m stuned gpcimens Frapas an
Chnstophers s forms of s prrwaite i the actof Tewvmg the rel edhs I hwe nover
witneastd such exits Take Chnstophers T have fuled to fint forms i the act of v ading
the erythroevtes, but Ihe m T e often seen two forms Iang n such cos appositicn
s to suggest that fisston had occurred 1 ach, howestr, possessed a seprrite cipsul and
doubtlees the appe tnnet was duc mereds to the mfeetion of two nerghbx unng corpusd <

* Minelm ATratec on oty (Latk st g} 3000 fart] Spnoa

§ Srentife Mcmous 1y O wrecf @1 Med el anl San tary Dejtaef Qe @ v of ol 1% N 1<
 Rrt Mal Jour, Mar €th 190 ¢ &%

$Santifi Menmr Inha 1M N 14
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Laveran's classification,® in which the genus Hwmogregarine is made to include
Drepanidium and Kuryolysus, is more simple, but whichever be adopted, it would seem that
this parasite is undoubtedly a hemogregarine, and T had proposed to give it the provisional
name of H. jaculi, though it is quite possible it may be found in other mammals. Professor
Laveran, whose nomenclature takes precedence has, however, definitely named it /. Balfouri.}
A study of its life-history has further indicated its relation to the Hwmogregarinide, for T
have succeeded in finding two further stages, 7.e. :—

(1) The free, motile vermicule form.’

(2) The stage of schizonts in the form of cytocysts.

1. In three instances only have I found the free trophozoite. I discovered two
such forms in the peripheral blood of a jerboa, which showed the endoglobular trophozoite in
fair numbers and which had some injections of the serum of a water-buck in connection with
trypanosome work; I came across a vermicule in the fresh heart’s blood of another of the
desert rats, and in the peripheral blood of a case with severe infection I noticed several of
these forms. This free form is in length about three times the diameter of a red blood
corpuscle, is pointed at both ends, and moves very slowly through the blood, progressing by
a series of contractions of its cytoplasm, the so-called “ euglenoid ” movements. As a result
constrictions appear in the body of the parasite, as many as three having been seen present
at one time. These, so to speak, run along the body of the parasite, which thereafter
assumes its usual cylindrical shape and glides steadily across the field, always proceeding in
one direction and with the same end in front. It pauses for greater or longer periodss
undergoing various alterations in shape. If it encounters a clump of ved blood corpuscles
it disappears amongst them, producing only a slight agitation amongst the erythrocytes,
which it pushes out of its way. Granules are visible in the posterior part of the body. No
flagellum has been seen nor anything to suggest the extrusion of a gelatinous thread, as
occurs in the case of some of the gregarines. I was able to secure several stained
preparations of this free trophozoite, the appearance of which further demonstrates its
resemblance to a heemogregarine. (Plate XI.. Fig. b.)

Anteriorly there is a somewhat sharp-pointed area staining a light blue in which,
close to the nucleus, a chromatin dot is visible. Following this clear area comes a very
lengthy, oblong, deeply-stained nucleus. At one point it showed a constriction similar, no
doubt, to those‘seen in the fresh preparation. It had been killed, fixed, and stained in the
act of progression.

Behind the nucleus is a lengthy, light-staining avea, terminating in a pointed extremity.
This area stains a light blue with the Leishman stain and exhibits a cluster of chromatin
dots, arranged in a somewhat rosette form immediately behind the nucleus. I noted a single
central dot with six others arranged in a cirele around 4. A few similar dots, irregularly
arranged, are also visible close to the posterior extremity.

Measurements :—
Total length .. .. . .. . .. 155 p
Length of nucleus .. . .. . . 7 p
Length of anterior light area .. .. .. . 2:8 p
Length of posterior light area .. .. .. .. 5T p
Greatest breadth .. . .. .. .. .. 28 p

. C. R. Soc. Biol. (Paris), 1901, p. 798.
1 C. R. Acad. Sciences, Vol. CXL]I., p. 295, 1905.
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The nucleus, st may be sanl, strctches complitely werose the body, enbiredy wepaating,
the antertor from the postersor mowty  The browdost purt of the parmsite 1s towande ty
postertor und of the nucleus

2 In most eunes n third stage cm be roadily demonstinted s s clincfly meenin
the Iner and hidney, organs wher the arcalation 13 slow, and will proluily Do fotned wlsy
m the bone-murrow and brin Indeed, pome wnroars of the bone marrow hve whows whay
were probably empty cytocysts T theck smoars from the Dser und hidiey well detlned
eysts ure fonnd, the walls of which arc apparcntly formed by the romnins of cllaof e
organs which have bean dustroyod by the parasitie growth

These ¢ysta vary much i sz
meusured 396 g by 336 4
many smuller ¢ysts vcour

The Targest 1 hase noted occarsed s hyee sear and 3 s¥ayive 3
LU XY
A common dincusion appe ars to be wbout 229 50 by 1R g, iyt
I i 7

It 15 usual to find some of thew cytocyste cmpty, ar nt the most contmmmg w hitthn :“‘l";"
residual protoplasm, but o cortam proportion are found to contuin crosmton, roudily ’
recogmisable by therr shape and nuclay, und womewhnt rosombligg the trophosote st o iy
the blood  Thar nude, however, ure comparatively xmall, and m muhy e Ul erornte
appears to be longer and morc ponted at the cnds than the endoglobular trophosone Barly
sehizont forms also occur, ;n wlueh the protoplasm contamed withim the ¢ gt widl Juw ot
become differentiated and stams morc or less amformly

Bame i s durke rentalning portinna
mdicate the futurc nucla of the mororotos

When complete divpion s tukegy place wome
residual protoplasm remains bcund, and the wholc condition s very Ik thnt whe i hoa

been de~cribed by Labbe® in the ciwe of Kuargolysus larertarum  dsections o e biver sag 9
by the Giemsa method show all stages of the welnsontu
formation of daughter nueles arc wcll scen
-Appearances very lihe those presentd duning the whizogany of sowe of the Corcdin, ¢, 4.,
notably Adelea orata, arc cxhibited and the whole condstion from the imvieton of the Tivep 0 et o ot
cell to the bur-ting of the eyst and the froang of 1ts contontn cun o tyweed!
By what channe! the hepatic cedl 1 mvaded has not wn gt beeny detepmaned Tut ot s
probably through the capiilanies  (Vide tnfra )
The mtere-ting appearanccs presented by thow e wectionn (Plate NH ) odd wee
kindly prepared for me by Mr Hichard Mutr, of the Patholo, o f D peartment Uiy peity of
Edinburgh, from embedded tre-uc which I tuok home with we huse boon fupther etafie §
sechions prepared and elamed mo the Doratorios FThire eotimm wore wtaned 1y ro
hamatoxslin anl evuz, by the Guomcy nud Loshman autho faoand by Heitonbmpoye n 1000
hematoxylm pros<s  Ordinary free forms of the bvmo, tparme wuslona s gort #illi iy
the penpheral Blord evsld be arn, and on on occnaon I fousiel wu b fomn Jyatgrin o e
apposttion to the mrelenc of the enduthidid ) of w cupillary win boobopvati ngs 1ally
mhcates the (hamnel of tavzs = As roadn desedopmont the cutbhieet uppepan o vietr as
that of 4 large, pa!‘—;-':l. (G- vaor Leshman stm], By of wnolfong or orly efdert w)
shge orcopmieg @ ezryty whoeh box b formed anon Iver exdt Il Voly s e ain e
One whick wa greavured sxae Ve fulluwmny i neiona thrinteet loapth 32 grivstea
breadth, e st pedema 755 Ae *bermwsund 32 p 2 Gy ’Hu, TRRES RN h"'
are emal] gnd g;h,:,z]y,,,_‘n};:,_f//,,]' ans b otany hra it p 1T g e fand be be
unlengong vt § Jolean 1w bedir to th fhhse beow wit el
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and swollen prior fo division.  As a vesult of its inerease in size within the hepatic cell, a
small cyst is formed at the expense of the substance of the cell, the nucleus of which gets
pushed to one side. The wall of this eyst, formed from the compressed cell protoplasm.
becomes very well defined, and as a rule a space is left between the body and the cyst wall.
What T helieve to be the next stage is evidenced by the presence of one or more curved
bodies in these small eysts, together with what T tuke to be the remains of the original body
from which {hese ewrved forms have been derived Dy a process of nuclear division.
(Plate X11.)

These curved forms rather resemble the trophozoites of the blood, but they differ from
these latter in having small spherieal nucled, often scen undergoing mitosis, and in the fact
that as a rule they are more curved and somewhat Iarger.  They were found to measure from
9 to 106 o in dength by 3 g in breadth. They are often somewhat club-shaped and their
cytoplasm stains o bluish-purple and their nuelei take on a chromatin red colour. What
I think represents the residual eytoplsin of the mother body is usually scen as a pale pink,
non-nucleated spherieal mass lving in the coneavity of one of these curved forms.  (Plate XTL.)
It rather snggests a so-called polar body and is not seen when more than three of the curved
forms exist in the eyst.  When several of the enrved forms are present one finds that they
are lying at different levels.  Thus only two may be visible at first, but on focussing either
up or down a third comes into view lying, it may be, across the other two. Division has
evidently taken place in different planes.

The stage which follows is that of the undifferentinted schizont. (Plate XIL) A more or
less spherical mass of protoplasm, staining a durk blue colour, is found lying in the eyst, which
has become larger.  Cysts at this stage, often measure 12 o in diameter. The contained
schizont mass varies in size and is offen about 8 ;o across. Diflerentintion takes place,
evidenced by the appearance of nuclei which are scen studded, so to spealk, all over the
schizont mass or arranged round its periphery. (Plate XIL)  When the latter is the case a
very pretty appearance is exhibited. The cyst is found to have undergone further enlargement,
common measurements at this stage being 22:5 j to 25'5 p in greatest dinmeter. Sometimes
no space exists between the substance of the hepatic cell and the dividing mass. In such cases
the cyst wall is ill-defined. Asarule, however, both unstained space and wall are well marked,
while the nucleus of the hepatic cell has either wholly vanished or has become much flattened
out and in consequence has taken on an oblong or spindle shape. Very little of the liver cell
is left, and in the next stage, that of division resulting in the formation of the merozoites, it
is common to find it represented merely by the cyst wall which is often thicker in some parts
than in others.

The final division is seen at several different stages, and it appears to be complete, no
residual protoplasm being left. The merozoites all present the same appearance and are
much the same size. (Plate XIL) Those which I have measured were about 6 p in length
by 1'5 p in breadth. They stain a pale red or pink and their nuclei take on an intense
chromatin red colour with Giemsa or Leishman stain. They are very slightly, if at all,
cmrved and are found crowded together, lying at different levels and in divers directions,
or arranged symmetrically round the periphery of a portion of the schizont mass which

has not yet proceeded to division.

The final stage is evidenced by the bursting of the cyst and the freeing of the merozoites
which doubtless pass into the blood stream and invade the red blood corpuscles, thus starting
once more the cycle of schizogony. (Plate XII.) Empty and shrunken cysts can be seen
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1 the Iver sections, us ean merozottes lymg frie and eastly distimgushible by thar colour
stz und nueler  (Plate NIT)

Liwverwn ® has pomted out thit the seluzont stie of ha mogreg irnes s reptiles 15 pivsed
mn the Iver, ind Labbe his given mueh attention to this subject As mdieated, Thwe not
yet been able to deende whether dimorphism oceurs, and 3f micro- and nwromcrozoites <
be distingmished

Before scang the Iner scetions T was under the impresson that the non scxunl ovel
w8 probably as follows  The trophozaite 1s sct frec from the ervthrocvte as the trivdlmg
vermieule, which eventually penctrites v occdl of the hver or kadngy  and gives nse to
scluzonts 1 the form of cytocysts  In these the merozoites arc formed which, ufter certun
changes, vventually cseape mto the blood strewm, my e red tlood corpuscls and so restart
the eycle of <chizogony

So far, however, one has not been able to see mything he the tradhng vormueule m
the Iner sections— One jerboy was chloroformed, a post mortam performed immieditedy und
sumples of the hver blood tahen by mcmsof a hypodermie synnge  Lhns procedure however
yidded no fresh mformation  Only the ordimwy trophozoites were found  Byuwh
preprations of the Iiver wore made, but fulcd to wd one  'The ¢ytoeysts and merozoites
were cleuly seen, but no prclimmary stige could be observed and no dinges ook pliec
under the microscope  ‘Lhe form mv uding the hepatie cells Tool s hhe the trophozuite of the
peripheral blood, or, at the most onc of the swollen forms alre why mentioned  Isat, then
posaible that the travdlmg vermieulo pliys no part m this cycde 7 duch 13 posstbly the cise
or agun, as Lubbe aseerts, for Tank sterell v and Aaryolysue an 1o ume conjugation miy
tahe place between two of these frec forms and 1t may be the zygote ro formed which can be
seen penctratmg the lnver odls Yany
however  dibilive Labbe s condusions
which have not een confirmed by the
olsensations of Hmmtzet on Lank slerells,
w0 posstbly the fried trophozotte dircth
myules the Iner all and becomes the
schizont while the free varmicule 15 m
tended to play a part moan oxtracorporeat
scxinl evede This Tods us to constler
the habits of the jorboy anl the pimsites
which 1t harbours

The rodent 15 & nocturml knunal
I n holes e the dowrt nomunmmyg
matle throughout the dw Fut founl
hoppmg about m the ovenng anlt on
moonhight mohts It exists fur from any
water, which at docs not ream to nojmn,
anl its food probibly conssts of the mmute reeds of the small plints which contnve to
cent an gandy wastes  The ammal 12 eaaly erught i traps Euted wath il t

Both flias and mntes arc found on the jober The speccs of Sl trra prosnt as

o s bue o Joom o d (5 3 dum)
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PLATE XIIl

FLAGELLATED AND VERMICULAR Parasi1ES OF THE FLEA (Pulex deopatre). Rotus. (Greatly Enlarged)
(Drazon by Richard Muir fron: original sketches by A. B.)

Colonie radide ; unstained,

Vermicule and amabulz forms ; unstained.

Vermicule, flagellated and other forms; Ledshman stain.,

Colonie radide ; Ledshman stain.

Posterior part of mid-gut showing amwbule becoming transformed into flagellated forms.  Some of the latter are in process
of division by fission,

Aun unstained flagellated form.

An unstained, dividing, flagellated form.

An uustained ameebula as seen in the posterior portion of the mid-gut. It approaimates to the typical form of a Hwemogregarine,
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wsally ful s chpatro (Rothselald),* and T have dimected and ccamined the mtcmal organs
of ngurged flo s tahen from mfeeted anunals At firt my obwniations were limted to the
stomach of the flcvm which ot tirt T only found the trophorotes which hd been suched up “';"‘“ ruge
with the penphural blood, and wludh T w s able to stum m siear proprtions Some {lood e
contamng endoglobulur trophozottes was placed m the aad atete solution dovsed Ty
Rozerst to sumulate the conditions prosent moan wsects stomuh Thowgh hept m this
medim for over 8 hours at reom tanperiture, no change took plice m the parwites
suve tht thar cytoplwm became more gr mular

Tty on two occ stons, m the Malpuglioan tubes, T found bodis wdentenl s appeartiee
with the free trophozoites of the parnsHC Inone tute only o fow won prount the other
contuncd a large numbir It was qmte sy to distmgnsd thon and they appaand to hne
nndergone no change bovond a bibartion from the arvthroates whidh ongindly contamed
than 1 do not thmh theyy mdieated amy stage m a2 dowdopmantal oede but boheve
they wore merdy undergomg v process of Jdimmation The e nay hase been o msle
The scx was not noted

Propame Cycrr or DFEvELoiMFNT v THE Fiya

At a latcr date & more systematic ceamunistion of fleas by muans of frosh dissections and
stunad paraffin scetions was conducted and 14 still m progrese The rostlts vo tar, e hesattsof fe2
been most mbercstmy as not only haz a trae ke of deselopment apparently bean Dund but o
Yoies recembling very dosdy those disenbed by Sehaudimg i the supposed dovdopment of
Irdtsr toem donldo oy Cele pyprens June teen encountered A very bruf mention of
what has oon noted must suffic

A flen 2 was disseted thurty Tours after romoval from ats mfectad host After
pressure had been made on the cover gl then were found fvmg free dose to the
termmation of the rectum, spheneal forms vermicuhs, roscttes of sormicules and tiny
flagellates. It Joohed us though these had bun »juezed out of the alunentary tract of :\:’::':'F' fra
the floy

(@) Sphereal (greganne) forms  These nt first suggestal wdterad trophozattes were
~mali and mdefimtels gewular - They wore not aumcrons (Plate XHT Fig 7

() Vernuendes Thise werc <mall contamed mfrnetile spots and m soveral mstances
showol nt one extremits an accumulition of what looked ke prgment i uetive motion
Tins wis cut off from the body of the vernucule by a ghight constrictim and the whole
appearunce marhdly rowmbled cortam of Bchaudinn s dwgrame. (Phte NI f1g 0)

Some of the vermicales were unte ! end to and, and some possessed short fagelln
Many wen an aetive vibrale motion Forms somewhat swollon at one end (clubsshiped)
were also notied (Pt XD Fap 1)

() Roscttes ZThese wer very romarhable conasting ws thes dol of clamps of
vormcnles g state ¢ very active vibratsde motion. Thiy s ar <l mueh w size anlan the
numbe r of vermacales vk furmed thom and nemt led nothing =o much ng erwd  clusters
of iy potnl Ttae posable that these “semenles wore nodly fhaadltal Hmms, the
Dagels bang vomy muute (Phte NI, Fig )

*Thell o N Charlafuthehill B 25 Las kindly Mentifedth canfotber ;].vﬂ'-\ of fead wlich bave bren
*at him from t' e Tatarat nes

t Lapert”Jup 3nd 1004

3 Uenemtions unl Wirtwerha L i Tovpanos mavaf Spans frte Srlesta vdem Ranee s 2en G 2%t
amte  Haal X\ Helt 3 130 Tranc ot Mal Jevrw, Lot 2,108 beb, 25 p 422
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] atos. Thes ios were of w it
() Flagellates. These bodies were of n distinet trypanosome or {rypanoplasma type
] . * » ’ l. ’
Flagella either ad one or both ends, were ¢ wrly visible, and they were in a state of very
active vibratile motion, though. they dild not. scem to possess nmeh motion of translation

(Plate X111, Fig. 4.)

All the forms were watched for several hours
and no changes were noted, suve that some of the
vermicules hecame motionless and others appeared
to change into typical flagellated forms,

Stained preparations were seeured of all these
forms, and a rosetie of vermienles is shown in
Plate XTIL, Fig. o, and in Fig. 59, These were
obtained from a f{lea, disseeted sixteen hours after
feeding, in which spherieal forms and vermicules,
cither free or in small rosettes, were the only forms
found. Tt will be noted that the blepharoplasts are

large and are towards the centre of the rosetie, i,

towards what are probably the anterior extremities
of the \'L’]‘llliclllc& Fit. 50.—Covotits: vapife (X 2000 diamn.)
These vermicules measured 75,0 9 g, in length.

The stained forms from Iflea 1, Plate X111, Fig. ¢, gave the following measurements :

Measurements Fermicules—T5 1, Y e and 12 1 m ICHgU].
of vermicules - N . .
and flagellates 'S py to 2 g in breadth at nuclei.
Flugellates—Totul length - .. 10D pto 115
Length of flagelln .. .. Jptoddg

Some of the {rypanoplasma forms were found to contain two small spherical chromatin
masses in addition to the nucleus or karyosome, These may represent the “ diplosome ” of
Prowazek.* (Plate XIII, Fig. ) In neither the vermicules nor the flagellated forms was
there any indication of an undulating membrane.

The spherical forms possessed well-marked nuclei, and there were also seen what
appeared to be intermediate forms between them and the vermicules in which blepharoplasts
had developed. (Plate XIII., Fig. .)

[Ordinary unchanged trophozoites of the /lwmogregarine and a few large vermicules

like those found in the peripheral blood of the jerboa were also met with in the stained

S preparation. They had not been observed in the fresh dissection.]
“sible It seemed to me that these appearances might represent one of three things:
O‘rp;;:i::’a":ces 1. A special parasite of the flea of the nature of Herpctomonas or Crithidia.
observed 2. A development of trypanosomes in the flea which, though taken from a jerboa,

might possibly have fed on a gerbil with trypanosomiasis, but vide ““3.” .
3. A cycle of development of the hemogregarine of jerboas, somewhat analagous to that
deseribed by Schaudinn for Halteridwim danilewskyt in Culex pipiens.  That the last was the
correct explanation T at first thought probable. Supposition 2 was put wholly out of
account, as several fleas in which these appearances were found could not have fed on a
trypanosome-infected animal, while in one flea dissected twenty-four hours after removal
from its host, I observed in the posterior part of the mid-gut ameeboid-looking forms, some

* Arb. aus d. Kais. Gesundheitsamte XX, 1904,
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of wlich 1n wize and shape scrv closely rcsembled h cmogreganne forme (Plate XTI, Fige
cand /) These were seen to chnge into flagellated forms wlich were attiched by thor
short flagelly to the epithchum hming the gut, and hept Iwhing from sile to side m wtine
motion  Some of thun were W rtehed undergong longitudial division wlile still att shed to
the gut (Plate XIIL , Iigs candg) Tt 13 worthy of note that ths diviston begwn at the
end opposite the flagcllum, and thercfore presum bly could not have becn depen lint on
binary division of the mcro-nuclens, unless, and this 15 ntercsting, these forms were
1dentiesl with some of the of uncd forms to wluch I'rg e wefors There at Iu st one parwate
will bo scen rescmbling a trypmosome m all but the abscnco of an undutating nembrane, for,
s will be noted, the micro nueleus 15 at the opposite end from the flagellum
Total length of lvmg vermienles 12 4

Breulth 2 p at browdest, 1e, anterior part
Length of flagellh 3
Amebord forms wout 6 g in ather diamcter

It was curions that at first [ only found these various forms i fomale fles wlich bad
been fud on mfeeted jerbows  This, together with the dusenptions grven by Schundinn,
naturlly led one to think thut the third suppostion was corrcet Further mvostigations,
howeser, huve nerved to confute thus ules, for T soun began to find thee appcirinces m
mile flows fed n the same manner, and finally, my assstant Mr Pnedrichs, decovend
sinulir forms m ficas taken from freshly caught gerbils with normal blood It wus,
therefore, appirent thit the first supposition was the corriet one, re, that these bodies were
m roity puadtes of the fley stsedf That they belong to the famly known as the
Crithadue* T now have little doubt, cxpecially after rcuding the mteresting paipers by Ross,
on the intestmal parates of mosquitoes +

It 1 cvident that the rosette forms are the colontes rade e+ the spherietl amo bord forms
ure the amaluda, and the flagellates arc the flagellle which he deseribes und which I rer
tamed ¢ formes monadimennes " It seums to me that these results tond to support o«
contentions, and those of Novy and McNaal,t wgunst Sclmudimn’s work, and arc then fore of
consdernble wmterest  Sections of fleas show clusters of the purwates wlhich are ewnly
raogmsable  Apparently, gudging from Tirt s§ hiat, these protosoy huve not been previously
found m flews. Further proof s been obtuned by the discovery m one fumde flon of what
secs to be the read eyele of development of the 2o megreg erine which proves te be precisels
similar to that desenbed by Chnstophers for 2 moys iguraa gl dle an the Tous

It was rome tune before I could obtam Christophers paper T then found s very
mtercsting nccount of the cyele prsad by that pirwsite i Hrmatopinvs Mephena § This
1 vy bndly as follows —A it stage of free vormcules as found mo the ml gut,
mtestine, and occstonilly (doswben This s sieccedsd by the formition of lans cvats
which arv found lymg frec 1 the body eanity  These Dinge cynts contu nam rons sundl
oval (3ts, and the = m therr tamn contun eredantic bohies (sarageeshiped whea T rated)
Thes bodus Chrstophors Ieheves to be of the nutun of sporuzottee He peords a
nmuua obriation to the offect that contact with frosh Hood plars appaestly Cinedd

¥ Laper and Dty Comp ren Conv du Montactan, 1902 Lepur Comp rred Som &- Bo 1572 Fofooen
Comy nal del tead do Slepes 740N

1 Joxrm. of Hygiene, Camtnd ~ Janaary and Apnl, 1004,

¢ Journ Infect. Dise ses Clacagty Mareh 100

§ Jourm. BA 3 C, Jun 1V

S, Thompnon Yates and Jokneten Laburatorie Repurt Vol VT (urwpetin Far 1,7 s
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some of these crescent bodies to become transformed into large vermicules which, after
being kept in the incubator at 87° C., were found to possess the curious property of
rotating the red cells by means of their narrow extremities. Christophers regards this
behaviour as very significant of the probable method of infection. Up to date I do not
know that he has added anything further to these observations, which, as he points out, are
of special interest, “since although the transmission of many protozoa by biting insects has
been demonstrated by experiment, the only instance, of which we have actual knowledge
of the stages gone through in the carrier, is that relating to the developmental stages of
certain parasites in the mosquito.”

In the case of the hemogregarine of jerboas and the flea it was found that the large cyst
had ruptured, as evidenced by its burst and shrunken wall. Certain parts of the field were
crowded with the smaller * daughter” cysts, most of which were nearly spherical in shape
and varied in size, measuring from 164 n to 256 p in their greatest diameters. Fach
possessed a well-marked wall with a double outline, and they contained slightly curved
sporozoites with rounded ends. These latter measured about 16 » in length by 420 p in
breadth and the whole appearance was, as I have indicated, precisely similar to the small cysts
described by Christophers. It was evident that a great multiplication had taken place, the
first stage of which is no doubt the production of travelling vermicules. I kept these cysts
under observation for 24 hours but no marked change took place in them or in any of the
freed sporozoites. At the end of that time a stained preparation was made, but the sporo-
zoites were found to have degenerated in the citrate solution and took the colour badly.
They were distinetly of a sausage shape. The cysts also did not stain well and it is
unfortunate that a fresh preparation could not be obtained for staining. My observations
have not proceeded beyond this point. It is curious that though a large number of fleas
were examined these appearances have only been found in one case. It is possible the flea in
question was not 2. deoputre but belonged to another species which alone may be capable of
acting as host. This, and the further develop-
ment, are questions requiring elucidation and
which I hope may ere long be settled.

I have also examined the small mites
which infest jerboas. They are never very
numerous on the rats, but, as a rule, three
or four can be obtained from each animal
by careful search. I found they belonged to
the genus Dermanyssus, and believe them to
be identical with D. gelline, which, though
primarily a parasite of fowls, is knmown to
. attack mammals and even man. In the female
the cheliceree were seen to be in the form
< of long thin stylets (Fig. 60). 1 proceeded to

- dissect these mites and their larve, no very

Fic. 60—Mim= or Juxwor (x 42 diam) easy task, at least when their diverticula are
gorged with blood. If a mite is dissected immediately after it has been feeding on
its infected host the blood which has been sucked up presents no differences from that
in the jerboa. In other words, the trophozoites, either {free or still contained in the
erythrocytes are to be seen. If such blood be citrated and kept for twenty-four
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hours or more, erther at room temperiture or m the mcubator at 37° € no change
resultr

If, however, ome tome ehips < sty twenty four hours, bofore the mite be exnmmed
numerous scemienle forms arc cometunes found - farly netive motwon, togther with nm
unehinged trophozates  These vermicules bind thansdses from sule to sule anl alw
progress amongst the alterad or distegrited blood corpusddes  They do not oxlulat
the “euglinoid  movements shown re marhedly by the frec vermcnles found m the Jerbay,
but mercly ghde about  On staming it was noticesble that thur evtoplasm wis quite
frae from chromatin grnules, though 1t stamed a pake bluc asn the  jerbor  vermicules
This agrees with the chirwters of the vermicules from the lonse descrnbied Iy Chrstopheors
On the other hand, from mewurements T have made, T find these ¢ mite vermienles jnst
about the same size s the ¢ jerbov  vermicules, wheres Christaphers found the *lous
vermicules distinctly larger than those present m the gerlall T have now cxamimmel a
conider tble number of mites both gorged and ungotged, and at sarions times after fecding,
and have carried out a few cxperiments sumlar to thow conductad by Chrstophers with
lice but I have not so far been able to absolutcdy sitisfy mysclf that cvat formation ocettre
One 13 apt to be decennud, as Jarge eysts, loohing to the naked eve hhe mmute wlite
spheres are somctimes obtainc ! from the mites, and on exammation these (vsts are <ccn
to be prahad with spherieal bodies  The Intter, howeser, appor undoubtc sy to be come
form of fat eell  They arc lughly refractile somewhat resemble large ol globules, anl thar
contents dissolve on the addition of ether  Onee, and once only, m a ewse where no Tirge
cyst was seen, I found small bodies hihe ey-ts and apparcntly contmming crescent shped
furms, the whole appearance bang rather Iihe T'ig 16 in Chnstophers monograph,
whieh 1llusteates zygotes contaming sporozoites There was howerer nothing so defimte
as the well marked evats found n the flea, and I am not inchned to by any stress on this
observation I hept the slide of aitrited blood from the mtc for «ixteen hours m the
hot mcubator at 37° C, and thercafter could not find any of thest cvnts (?) m th
preparation Captain Cumnung, to whom I showed them, agread that they nsamlled
Chrtophers’ allustration

A fact of mterest 15 that, m one cise on cxannmg comparatnedy frosh atrated
blood expreased from a mite whieh halfed five hours befor on n jorbor with a modemte
mfietion, T noticed several large vermicules draggmg smdl dumps of red «dls after then
there bang o distinet mterval posaibly bndged by an mviaille gdatimons threal, butween
the marrow extrenuty of the vormicules and the corpuselis  Continmng to wateh one of
these vormicules T raw at start curious rotatory movements exactly like thowe Chnstophers
deseribes mothe ease of the verneules derved (?) from the sausage-shaped bodies an the
small evsts Dund an the Touse T watched at for quite a long time s a mle 1t was
the pimste itedl which rotated, nang the rad edls as a0 hxed pomt on which to tumn
After o time motion cersed and the sarmenle changed i shape, becommy swoll 1 at on
arl Mam ordimary frec trophozostes werc also preont m this Hood i which no vamaeules
coulil e secn after 1t had been hept all mght at 372 C 0 Th~ results, though by ne means
condluaive arc romewhat suggostive, and T hediove the mite may vet be fonnd alio to soese
the put of an intarmediate host Lattarly T hae beon unfortunate an not bang atle
to xeiun Jrrhoas with hirge mferhions of the homogneganne Goen s good v 3t e
peralle that ene wht find the same evatic stage ne Chnstoph re hns desenitaal 0

Fusy Ne stare
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IT. aerldlli in the louse ( Heematapinus Stephenst), and which I have seen in the flea in the
ease of J7. Balfouri,

As the jerbon is nocturnal 1 thought it well to chloroform one during the night,
and at once examine its blood and organs, T failed to find the vermicule form, or
anything but the free and endoglobular trophozoites.

Tt should be said that to the naked cye there is no morbid appearance presented by
any of the viscera. The spleen seems never to be enlurged, and, as far as can be told,
the liver docs not appear abnormal.  Neither do the ninvaded hepatic cells present any
pathological condition beyond o «light degree of eloudy swelling.  The vessels and
eapillaries are nsually fnll of blood. *

Further, it may be stated that numerous free forms (trophozoites or merozoites)
(Plate XL, Fig. ) are, s a rule, present in smears made from the liver, kidney and
bone-marrow, and to a less extent in those from  the spleen. Once in the bone-
marrow T noticed pavasites which had been taken up by the large mononuclear
lencocytes.  (Plate XI., Tig. ).  Several gerbils have been inoculated from infected

jerboas hut always with negniiw results,

Professor Laveran writes me to say that he has now found the same parasite in
jerboas (7. orientalis) from Tunis, so that, no doubt, much information will soon be
forthcoming regarding this inferesting parasite of mammals. Thanks to the kindness of
Captain Patton, LIS, T have reecived one of Lieut. Christophers’ smear preparations of
the infected blood of the Gerbillus tndicus. His parasite closely resembles that found
in jerbous, but presents some points of difference.  Thus it exhibits chromatin dots much
more frequently and in more abundance.  Further, forms showing a tapering end turned up
so that the pavasite approaches a V shape, are much more in evidence.

A LrucocyTozoox oF MAMMALS

In May, 1905, while examining the blood of a Norway rat (Mus decumanus), to see
if the animal was the host of . Lewisi or harboured the hwemogregarine I had found

jerboas, I came across a parasite very similar in appearance to the latter, but situated in the
The parasite, which is ovoid in

extra-nuelear portion of the mononuclear leucocytes.
Its ends are

shape, has a well-marked nucleus separating two lightly staining portions.
rounded and its dimensions in stained specimens between 9 p and 105 p in length by
45 p in breadth.

Although it is usually found in the light staining portion of the leucocyte I have come
across it lying between the lobes of a divided nucleus. (Plate XI., Fig. f). Thusit
appears to be of the nature of a karyolysus such as has been deqcrlbed in lizards. I have
examined the bloods of twelve Norway rats, six of them Dbeing young animals, and I have '
found the parasite in two instances. In the case of the first rat it was found in the heart’s
blood and in the spleen. In the latter, free forms were present in addition to those lymg
in the leucocytes. The liver was congested, but neither in smears nor in sections were any
parasites visible. Section preparations revealed a condition of early chrome venous
congestion resulting in pressure atrophy of hepatic cells which stained badly and had lost

their nuclei.
No parasites were present in smears made from the kidney or bone-marrow. The
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ammal died suddenly on the morning of the day following that on which 1t had been brought
to the laboratories Tt was lisely and apparently unigured the previous evemng Rat
munber two also died the mormmy after eapture Parasites free and m the Joncoeytes were
found 1 sme s mule from the spleen, Iiver and hudney, but they wer not at all numerons

Smerrs mude from congested arcis i the stomawh and small mtesting, and from the
bone marrow showed nothing abnormal  No frec motile trophezotte and noe evtoerst or
other stage has been found

I have exnmined the bloods of many Egyptian rats (Vue Alerandrmne) with negatine
results The speeres examned has numerous ycllowish-golden hairs on the snout

This pirasite 13 nteresting in the hght of the leucocytor on found by Bently m doga
m India, and deseribed by Inm and by Tames Tt 13 closely allid to,of not identieal wath the

Fic 81 CianGr< In F2v? roCYTFs OF jertna {x IO dam)

parnsite recently discovered by Patton n onc of the Indian pilm squumds  Captam Patton
has very handly gent me a ool film contammg s pamatex alieh vy dos s rosemt)
those m the Norsay mt at Khartoun T notiee they are frequently founl splitting the
Tarvosomes of the mononuclcated ecdla He b ale sent e spectmens of a simmlar parisite
found m the domestic eat at Vadr

I proposc to give th name of Lewesenta on 1imme to the Mt amate which cul nth
requires further «tuly on the Ines whuh have been followed mcannection with th
o mogr garme of Jerboas

Crawars i 1 FrytniocyTis o Tin Jrison

As atsted el where, grnalar Daacphihin o common g oorbaide T the Vot of scveral
serboas a gomewhat smhir condition Bas boon olaned  nd ot 1< <hownan Plate N
Tir e anlin Figs (and 62 Inthe bist bzung, boa ]l wtheonteworpusculardots 0 N
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free forms can be seon. At fivst sight the appearances presented seemed to me rather different
from the granular basophilin found in gerbils, and « slide was sent to Professor Laveran,
He gave jt a< his opinion that the condition was merely one of basic degeneration. Later
the free forms were seen, and Dr. Graham Smith’s* paper on a new blood parasite of the
mole appeared.  The photomicrographs of infeeted mole’s blood presented an appearance
precisely similar to what had been seen in the blood of jerboas. I drew Professor Laveran’s
attention to this, and he replied that he regarded Dr. Graham Smith’s preparations, some of
which he had seen, as merely containing a pseudo-hamameaba, and that he saw no reason to
alter his opinion regarding the bloud condition in the jerboa. T also wrote to Professor Nuttall
on the subjeet, but have not heard from him. It is difficult to account for the free dots and
rods which have evidently escaped from infeeted erythroeytes, but at present one need not
enter more fully into the matter, which, however, is of some interest, and seems worthy of

mention,
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* Journ Hygiene, Oct. 1905.
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TRYPANOSOMIASIS

T. nanum, the cattl: try panosome of the Sudan.
T. gambiense, from bload of monhkey inoculated from the Uganda boy, Wariga.

Irregular forme of the trypanosome of mules as seen in the blood of the gerbil and monkey.

the small *“ tadpole” form, and the **<hadow ” form.

Note the chromatin granules,

Degenerated and vacuolated forms of mule trypanosome as found in the peripheral blood of monkeys treated by chrysoidine

and the blood serum of water-bucks.
Spirilla found in the gastric and intestinal lewlons.

jerboa.
Lefstman Stain

From gastric ulcer in a dog.
“Ruddy " forn~ of trypanosoms found in the gastric lesion in an inoculated jerboa.
() Torula (veast-cells), apt to be mistaken for Leishman-Donovan bodies in stained preparations,

From stomach of an inoculated

Al X 1000 diam.
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TRYPANOSOMIASIS IN THE ANGro-Eevrrian Supan®

I —Prrvanenct asp DistrisvTion
II —Tm Disrasr IN CaTTIL

In the Brutrck Medieal Journal of 20th November, 1904, T published a prehmimary note
on the above subject  This article referred to the fact that I had found trypanosomes in
the blood of a donhey from the Bahr-El Ghazal, that Headt had discovered smumlir
parasites i mules from the same region, and that 1 smears from the blood of Shilluk eattlo
which he had submtted to me for examnation I hid found thesc flagellates  Sinee that
prper appearcd a considerable amount of nformation has been obtuned, and a good deal of
rescarch work has buen earried out i the laboratories, upon what 14 a very important sulject
m o country lihe the Sudan  The following arc the chuef pomnts to which T wish ta
dircet attention —

1 The prevalence and distribution of try panosomiasts in the Sudan

2 The prescnee m eattle of a small trypanosome whiel Laseran} has declared to be
new gpeetes, and which he has named 7' nenem

3 The question as to whether equines, or at Jeast mules, are liable to a doublc mfcction
by two diffurent speetes of trypanosomes, or are the hosts of a T dunerphum or dunorphon
resembling that which affiets horses n Scnegambra §

{ The great frequency of hemorrhagie ulecratine lewons of the stomach m
trypwnosomaais and their sigmficance, also the comparatne {requency of intestinal
uleeration

5 The occasional presence of spinlla m theee gastne leaons, both an the blood clot
adhcrent to the uleers and in the uleerated surfaces

G The action of chryzoidine as a therapeutic agent m try panosomiasi2

7 ‘'the thcrapeutic action i trypanvomiaxs of the blood serum of wild ammals (Ing
game) whose habitat 19 1n trypanosome-mfected areas, a me of rescarch suggested by
De Sheflicld Neave (ride wfra)

I As Regards Prevalence and Distrid ntion —There ean be Bittle doubt that an the
Southern Sudan, thit 14 to say, m the rcgion south of the tenth paralldl of latitude,
trypinosomitsts (xists to n very considerible cxtent  An sllncss known to b due to the
bates of tactse flies, and affcting donhevs, hores mulcs, and posaibly camds has boen
reognistd m the Bahr-Bl-Ghazal provined sinec that distant region was vissted after the
reconquenng of the Sudan  Expditions have expenenced conaidcrmble loss < in tmnsport
wmmals from this canac  Agun, and more recently, sich nnd emiented anmmils have bon
commg from the Upper Sobat distniet, and cepeentlly from the nerghibourhosd of Itang,
a station on the Baro River m Aby~ainan tantory  This s explamed by the diccorery of a
tactso fiv-bedt between Gore and Gambela Fig 11 (p 28) and the diceaw wall do mnch to
Damper the trade with Ay ssinny whieh s Jargn )y eondueted by eans of paek mules

Ol records also spik of ammla dying from Iy Eite on the upper rosehes of th Bl
Nile, but nceonnts arc 2o vagug, both ac reginds the natun of thosllnesa an ) that of the iy

* P rti ne of thie paper bave alreale appeamd in the 3 ~real of Tre @l Med ciom™ e %7 pral of
Patt alwey and Taeters Io v and e “Ediatunh Molaal Jcarmal ™ Thekd ¢ mofthem hr et baved ot o
Jerentted thetr vy nadectin Tere

1 Jorrn Comp. Path and Therapu F lintnr Y and Lond a, 190 Sept 3%

$Comp, rend & de 10 Y Barie 39C 3ol 24th,

§ Dutt namd Toll Bint Lepert of O m Tropanos mave Frped © a6 Ssevwwambos 1998 Laverer 1§37
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114 TRYPANOSOMIASIS IN THE ANGLO-EGYPTIAN SUDAN

said to cause it, that no definite conclusion ean he renched regarding the prevalence of
trypanosomiasis in that region.  No eases have been sent me from the Blue Nile provinees,
and I have not veceived samples of tsetse flies from these parts, nor seen them between
Roseires and Wad Medani, where the river is more or less bordered by bush and forest. In
the Northern Sudan, the region of sandy wastes, as pointed out in the preliminary note,
trypanosomiasis has not been found o exist, but no great number of examinations have been
made, and investigations upon {rogs, lizards, and a large number of birds have yet to be
conducted.  Captain Head, of the Veterinary Service, however, informs me that he has
examined the blood of a large number of cattle and eamels, both in the Berber distriet and
on the borders of Abyssinin, and has not encountered n single ease of trypanosomiasis. In
some of the districts in which he worked, Pungonin are prevalent. Dr. Sheffield Neave,
travelling pathologist to the laboratories, worked down Nile from Gondokoro, and the
reader is referred to his report for accounts of the trypanosomes which he has discovered and
deseribed.  His finds in birds are speeially interesting in the light of Novy’s and MceNeal’s
recent rescarches.®

Tor the purpose of gathering information and material regarding the trypanosomiasis of
Shilluk cattle I accompunied Colonel Griffith, the principal veterinary officer, to Taufikia,
near the mouth of the Sobat River, and 5206 miles south of Khartoum. The journey was
undertaken in January, 1905, and at Melut, fifty miles north of Kodok (late Fashoda), a
herd of Shilluk cattle was inspected. Three sick animals were picked out and examined.
In the blood of one of these I found a trypanosome identical with the parasite found in
Shilluk eattle at Khartoum which had come from the Kodok region.t Nothing was found in
the blood of the other two animals, but it is probable they were suffering from the disease,
as they presented the characteristic symptoms, 7.e., extreme anemia of the mucous
membranes, weakness, emaciation, and some running from the nose. At Melut we received
vague information as to the presence of a fly belt a considerable distance inland, and were
told that the eattle beecame infected after the rainy seasonm, 7.2, in August. On these cattle,
as in those at Khartoum, large numbers of the tick called Awmblyomma variegatum were
found, as well as flies of the genus Hippolosca. It may be said at once that examination of
these insects has always proved negative, but, as will be shown, the trypanosomes are never
very numerous in the blood of cattle.

" A herd which had just been imported from the north showed no signs of disease.

At Kodok a small herd was seen, and one sick cow, which eight months previously had
come from Melut, was examined. It was distinetly thin and ansemic, but no parasites were
found in its blood.

At Taufikia, six separate herds of cattle were inspected, the bloods of 12 sick
beasts were examined, and trypanosomes were found in one animal only—a cow from
Abyssinia, which had recently aborted, and was in a dying condition.

This trypanosome proved to be 7' manum. Three sick mules, coming also from. near
Ttang, were found to harbour trypanosomes. These were not the same species of parasite as
those found in cattle, but appear to be identical with those discovered by Head in mules
from the Bahr-El-Ghazal. A dog was inoculated from one of these mules and brought to
Khartoum, where it developed trypanosomiasis. It was from this strain, carried on by

* Jour. Infec. Dis., Chicago, 1905, March. )
+ The recent discovery of @. morsitans in Southern Kordofan probably explains the prevalence of tsetse

disease in this district,
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TRYPANOSOMIASIS IN THI' ANGTO TGYPTIAN STUDAN 1%

stceessive pissiges through ammaby that Thase been e to study the parsates of the
deae m mules  The cow from Melut wes iho bronght to Khrtoum, wd will be 1 un
mentioned m duc course At Tafihiy, v monkey (Cercopitheens wlerus) v1at ol 1 black
and white erow were ex unmned, with negitive results

Out of three sparrow lthe birds exunmed two showed halteridiv in the Blood

It 15 difficult to base any conelusions on such imited observations The trypmosomi s
of cattle 18 2 chromic disetse to all appearance, and 1t will be some time before 1ts proy tlened
15 correctly gauged In equmes the malady appears to be common m the Bihr-Ll Ghuzaf
where G morsitans 15 found, and probably evists to a comwderible extent on the Upper
Sobat, where, as stated, 1t 15 quite possible that fr longiprnee (usts On the mules at
Taufikia large numbers of 2 species of Stomory+ werc found bitmg ficreddy speandly m the
evenmngs  No opportumty of properly examnmg these flies wis forded In onc which
was dissected, no trypanosomes were found but scveral hours kil clapsed before 1t stomch
contents were examined  One may here refer to humwm trypnoson w1 which o far s
not been encountered within the confines of the Sudwm * though as provionsly noticed,
Dr Neavet found Leishman-Donovan bodies i the spleen of 2 boy coming from Meshrs
m the Bahr-El Ghazal This s of especia] interest n the light of the sul~cquent discovery of
G palpalis 1n the Bahr-El-Ghazal province and the Lado Enclave albort Meshry s hundreds
of miles away from these miected regons, and the rl rtionshup of Loshmm Donovan Tolcs
to trypanosomes has not yet becn definitely settled At Twfikin I found that the Sudanese
battalion was bemg reermited to some extent from Uganda and discoverd that twilve
men had come from Kampala close to Entcbbe a centre of the disoise Some of thow
men exhibited enlarged cervieal glands  They wer tested by Dlood ¢xammatyns ghind
puncture and, i one specially suspiious case, moculation mto 1 monhey {Crreeputheent),
but with wholly negative results Toter they were st for ob~wrvation to hhartonm
and were re exaumined, but no tryprmosomes wrt found  The presence of thie men at
Tuwfilia, however, <ersed to draw attentron to what wis undoubtedly a ﬁ:l“l’(( of dager
I’mcrmtmg from Uganda was at once abolished by ordcr of the then Prnerpat Medieal
Officer, Colonel Penton ‘

Captun Greigt has shown that the country immediitchy zouth of Gomlukun;)u l\l:)l «
the kind likely to harbour i palpalis, but Inter information has been ulmm? dn lr 2 (\X:\]l
and 15 meluded m his report, together with his own obseriations on the Upper White Nik
and between Shambe, Runbek, Tong and Meshr1 El Reh

II The Desease i Cattle —Cattle try pansomnsis s b
and Taufikia ~ The disease appears to be of 1 chrome mature, t - .
cxtramo an g, espeaally visible m the 1lanched, ghstanng conjuncting "‘l“lr "‘;‘:( “‘r') . "'
cmeration, runmng from the no-e, and, ocewionily, dnl bhing of urne - v ; : .
1 probably depcndint on museular wehncss R 03 s m F‘I“" vier ;'] "' -
suffiring from the disease  Notiee the dull, Iistléss, half-clo~ed and = (; ™ [( \«” u][ ro :lu <l
nibs and Jup bones, and, wht 13 rather const imt, the atrophic Imen thes u;ll' o r lllmni "n
the later stuges the head 1s held Jow, and townds the end theros n\lu{!]t 'l ll""'l;“ :l
anmal hing down and refusing to m-e, the <k coll, the ot r;:u,. n' (gl ”nu n !
feees p waed myoluntarly, and the "“l‘"‘“""" noisy and rlpnl At this stage th o amur s

wen stu el ot Khartown Mdlut,
e prinerpal < mptons Iang

e o — g S X ews Y Tt
1t i important to mote that Tod L menty m 8l e cecare e !;' {‘_"“:\":f e x:.fq:'l 1'\?“
Enclase Thompeon Yates and Jonston Lale raton < Tugert S0 V1, 8¢ .
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may take {food, and. indeed, fatlure of appetite does not at any time seem fo be a symptom
Careful examination failed to deteet enlrged glunds towards the root of the neck, hut one
i apt to be deeeived by feeling the subewtancous, gelatinous exndation which is found to
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exist post-mortem. The first ox from which specimens were obtained died some fifteen miles
from Khartoum. Smears of the peripheral blood, liver, and spleen were submitted to me by
Captain Head. In all of these T found the small trypanosome, since named 7. nanwm by

Fi16 64 —Srtomacu or O\, showing ulcerated patches of mucous membrane

Professor Laveran. Captain Head also brought in some of the cerebro-spinal fluid, which
was centrifuged, and in the sediment streptococei, possibly due to contamination, and altered
and amocboid forms of the parasite, were found, The latter resembled those described by
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Phmmer und Bradford® n bone mirrow m cies of magany, und by Cutellamt as
occurring 1n the cercbro spmal flmd m sleeping sichness They were fow an numler and
stuned feebly A romewhat posreshaped, flagedlated form was the most stnking

The sccond ox ulso died at o distinee  In smcws made from ats bleod trvj inosomes
were furly numerous The stomach, which had been placed m gpint, was the onh organ
brought to the laboratorics  Attached to it w15 a smll precc of omentum  On opanmg the
stomach n very curous condition of prgmentcd ulecrstion was diseloscd, affecting the mucous
mimbrane (Fig 64)  Scattered abont wore darh aruas with thiehened wlges rmsel above
the surrounding mucous membrine  The surfiees of these arcw were flat and shightly
depressed, and consisted of what was afterwards found to be altered blood ot No wmoirs
were made from these arcs, but scetrons were cut and cxammal — Beyond a severe rallny
msasion and the appuarance of considir ible crosion and destruction of the mueous membrane
nothmg was found

The following sre my notcs on the condition —

“Erammation f Abomarm or Dourth Stomach—Cerdute end —Nothing notiee e
externally  Inn small prcec of attached omentum there are two enlarged ghnds about the
a1ze of pe s, rounded, clastic to the touch purple 1n colour extornally, and dep purple on
scetion  The mucous membrane 13 of a uniform dirh slite colour, no ecchymoscs arc prosent
but there arc some dark patehes, posably duc to post-mortem changes  btudded over 1l
surfco of the mucous membrane are spots of mtanscly black pgment (Mg 61)  Lach
of theso 1 most instances, stems to surround « ty punched-out hole and the pgment tion
15 most marked 1n the central depression A fow black granules can s a rule b squeczed
out from the central pits These granules were found to consist of altcred blood  When
the pitches are more advanced, they present the apposrunce of ulecrntions Most of
these are more or leas errculur und depres<cd but some arc in the form of uleerated stre b
and all are mtensddy blach  In addition there are a few patehies of supcrfical prymentition
m which there 1s no uleerative process

Central portion —The conditton 13 very sumbir, but the patehes are barger some of the
uleerted “steeaks bung 3 omcdum Jangth - Inoenc or two places the uleermtions ap par to
hase healed, beavmg depressod and wlntish sc i surrounded by aras of slight {igmontation

Pylorie en 1 —Nothing noted extermally  Tho mucous manbrane ghows a gl
mgmentation of the surfiee m the form of hittle urcalir shallow pits with prgmented
wally, the prgmentation Lang sery shight  Inadltion, promoted aleers, smlar to thow
previously deseribed, are prosont m conaderable numbers, and in some mstinees » rgule
plug of the black materml fills up the vleer and niscs wbose the surfaec of the mucons
membrane There are alvo present the suporfion] pgment sttons alrcds montioned, some of
which sre assocrsted with alight cromon Where the ulcers ane marhed, therr ody s an
thidened  Tho ulecrative process and the jromentation sne conbined to the mucous Inyer
In no mstance does poeforntion mam to havw vceurred  aze of bt wlir, §oanch by
Yieh”

At the time 1 did not thimk that these nlecrations, which mther reealled the 1< ore
produced by the swallowng «f n corroave purson, were m vy way contoted with the
trypanesatunieis Sanee then T hae hal poaconto alter that i noas will baosesn sl onowe
conmthr the vepeninntal worh with the tovg woesomes of muhe Captan Grog st l

* bPnt Mat Journ Ta 1a W L33 Ju e 2@)
1 Journ Treptal Med oot VOV, 1003, 367
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met on his way to England from Uganda, informed me that he had recently found a similar
condition of ulceration in the stomachs of natives dead of sleeping sickness. He has
described and figured this condition in his report to the Royal Society.*

The third ox is that shown on page 116, Fig. 63. The blood was taken at Khartoum
on 30th October, and as many as two trypanosomes were found in some fields. The animal
was kept and well fed.  On 4th November fresh and stained blood films were examined, but
no parasites could be demonstrated. Thereafter, though the blood was centrifuged and
examined, and though the animal was subjected to four days’ partial starvation,
trypanosomes were not again found. Eventually, as the owner wished to slaughter the ox, it
was exchanged for ox No. 4, which was examined on 23rd November, when a considerable
number of trypanosomes were found, as many as six per cover-glass preparation being
present. This ox continued to show the parasites in its blood, and gradually became
thinner and weaker.

On 3rd December it was found to be very weak with marked anmmia and dribbling
urine. The urine and freces were examined for blood, but none was present. The feces
were slightly tarry in consistence, and this and their colour suggested the examination.

On 4th December the ox was found to be in extremis. Trypanosomes were slightly
more numerous in the blood, and as it was feared the animal might die during the night, it
was slaughtered, and an autopsy performed immediately.

The principal points noted were :—

(¢) The extensive subcutaneous, gelatinous, and pale yellow exudation. Nearly every

part of the subcutaneous connective tissue was in an cedematous, watery condition, which

was most marked where the skin was loose, 7.c., in the dewlap, behind the shoulders, and in
front of the haunch.

(b) The presence of enlarged purple heemorrhagic glands about the root of the neck.

(¢) The great and general enlargement of the mesenteric glands, which were also,
though to a less extent, hemorrhagic in nature.

(d) The presence of a certain amount of chronic meningitis affecting the pia arachnoid,
the pia being somewhat adherent to the surface of the convolutions. There was little
thickening of the membranes, and no appearance of encephalitis. Indeed, the brain
appeared markedly anwmic, The stomach, which was distended with food, presented no
ulcerative condition, but contained “bots” of a different kind to any I have seen in the
Sudan. The intestinal tract was normal. There was nothing special to note with regard to
the spleen and liver, which were neither congested nor enlarged. The heart’s blood sho\.ved
trypanosomes. Fluid from the lateral ventricles of the brain and from the cerebro—spmz.ml
fluid showed nothing in the way of trypanosome infection. Bile taken with aseptic
precautions from the gall bladder contained a short stout bacillus in considerable numbers,
but no flagellated parasites. ]

The cow at Melut was picked out by the natives as being ill. The blood was
collected in tubes containing citrate of soda solution. Such blood showed trypanosomes,
though these were only found after some searching.

The Abyssinian cow which aborted at Taufikia, and was in a dying condition, also had
trypanosomes in its blood, but they were not at all numerous. Time did not admit of a

post-mortem examination in this case.

® Reports of the Sleeping Sickness Commission of the Royal Soc., London, No. VL, p. 266, Plate VII.
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The trypmosome coneerned 15 a emall one (Pl XIV, Fig o) It 15 not vers actine

m fresh fifme, and £ have nover scen one traverse the whole fiedd of the microscope The
motron 15 undnl ting, combined with a sigorous lashing to and fro of the anteror gt of the
body, which tapers to a vars tiny flagelium Fappling, and what may be tormed sprcadimgs,
movements have alvo been observed The parnsite advanecs waslly with the narrow end m
front, but this moton 13 often roversed and T have scen onc move a conadimtle distanee,
puslung aaide the erythrocytes with it blunt posteror end A fiet which 15 vary notiel ke
13 that the trypnosome tands to adhere to the rad blood corpusches  Even m a thin fidd
this 13 seen, the parusite scenng to tahe a dchight i butting and boring at the crvthroovtes
Fropuontly 1t gets beneath them and 13 lost to view, the st ation 1t jroduces bang the only
cue to ats prosence Huving studicd thys trvpimosome, both m the g imd stundd
condition, and hwing conducted w {ew moculation cxperiments on Iiboratory ammals (eade
arfic), T beeune convineed that thus was ather oonow mnd andocnled tevpmosons or wus
identictl with the pirnate of cattle found by Bruce Nabirro and Grag on the shores of the
Victoria Nyanzuv m Uganda Stamed speamens were sent to the Liverpoo) Scho! of
Tropical Mediewe, but T learn that unfortunatedy the stam hil fadad and could net e
repeated with success Inthe me mtime T had ~ent unstuned filins to Profissor Linveran * to
whom T am much mdebted for hus handly mtercst and who, m the Proceedings of the
Buologial doacty of Pans of 24th

I'ibrury desantes the stamed -

N panosome which he regands g rovidad
further oxponmants prove at to I

peenhir to attle as vnow gpeaes and

which, on account of ats smnll wire, be

has numed 77 nannm 1o the dwarf
trypnosote

o0 His mtorestimg descrtption of thes

0 . parsites 13 a8 follows —
ﬁ CLhe trvp mosomes movare 10
to 16 g lmgth Iy 4 to 2 o
¢ Lrowdth  Thar structurc s that of the

i Mites of the penns tevp mesam
although, conteary to the e the
protoplism 1~ profonged on the sutenor
prrt mostich noway that tho e ne
Fo @ T Sas st x § Sdam freo ot the g thon or the T
port of the flagllum s oxtremeh
short  The upduliting mombrane 19 very strught, and m cossequer « Tut hitleowpy it
The posteror cxtraty 18 comal, pot drsn out, and i other ropects vanes somonli
The oval nuckus 1 mtuated nese the vontne of the Body «of the parate The nundd
controsome, mther Jirg, occupies 10 postion elose to the postonor oxtrosnty ‘The
protoplism 12 hoto, cncons wathent prannlos
“hone forms n htth Jongr than the cthors show tas aontros s anl o dlen
diviled o n gnoatee o Jess roxtont roeceding fnom the qonthoaem naien”

Clomptre IS b Y Taratm Beb 2 h

Mot gye
T naram
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He proceeds to point out how different in morphology is this trypanosome from
T. Brueci and 1. Lvansi.  He compares it with 2% Theileri, the giant trypanosome of South
African cattle, and concludes by remarking that while very distinet from 7. Theileri,
7' nanmwm approaches it in being peculiar to cattle, so far as is at present known.

I have little to add to the above deseription.  (vide Plate XIV., Fig. «.)

The photo-micrograph (IFig. 65), for which I am indebted to Dr. Beam, chemist to the
Laboratories, gives a very fair idea of one of the shortest forms of 7. namem. It shows it
to be a short trypanosome with hardly any free flagellum visible, but is not quite typical in
that the posterior moiety is rather broader than is usually seen.

I append measurements I have made of a form whose total length was 14 p.

From posterior end of body to centre of centrosome ... . o LZp
From centre of centrosome {o nucleus ... . 42
Nucleus . 16p
From nueleus to beginning of flagellum ... .. OCp
Free flagetlum e 1dop
Breadth behind nuelens ... e D

I agree that the protoplasm is homogeneous, though it somctimes stains irregularly, as
evidenced in Fig. 65, while in forms kept in witro granules appear, for the most part
anterior to the nucleus. In such forms the vacuole in the neighbourhood of the
centrosome may be found large und very evident. Sometimes a portion of the free edge of
the undulating membrane is clearly visible, bunched as it were upon the back of the
trypanosome and looking like a loop. As a rule, however, the undulating membrane can
scarcely be seen save in the living parasite. I have worked with specimens stained by the
Leishman-Romanowsky method, which answers admirably if the stain be strong and staining
prolonged. After fixing with the aleoholic stain in the usual way I am in the habit of
adding an equal quantity of distilled water and allowing the stain to act for from twenty
minutes to half-an-hour or even longer.

I have carried out a few experiments 4n vifro which may be mentioned here, though
the study of the trypanosome is yet far from complete, owing to lack of material and press
of other work. Hence cultivation experiments have not been attempted.

In citrated blood kept at a temperature of 22° to 23° C., no change in the trypanosomes
was visible after twenty-four hours. They remained lively and stained well. After seventy-
two hours at a temperature of 25° C., changes were observed to have occurred, the posterior
ends of the parasites having become swollen, while the organisms were sluggish and
evidently degenerating.

Trypanosomes disappeared in 24 hours from sterile citrated blood which had been
exposed to a temperature of 16° C.

The trypanosomes from the Melut cow remained alive in non-sterile citrated blood at a
temperature of about 35° C. for twenty-four hours. They underwent longitudinal division,
forms with two centrosomes and two nuclei being seen. In these the undulating membrane
was more apparent than usual.

Inoculation Experiments. From Oz No. 1.—0°5 c.c. citrated blood, 7.e. about 025 c.c.
blood, was inoculated subcutaneously into a monkey (Cercopithecus sabeeus) on 30th October,

1904.
On the same date a rabbit received 1 c.c. of citrated blood. These animals never
showed any symptoms of the disease, and though their bloods were repeatedly centrifuged
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m the Iematoent tubes, nnd carcfully cxammed both i the fredt and stamned condition, no
tryp mosomes were found

Irom Oz No 4+ On 23rd Novamber o rablat recasid 2 ce of Lol contumng o
consulerible number of trypumosonics, six te the microscopie ficdd (anploving Tautz, oy 6,
ve 4, without vculir diaplirigm), und o monkey (Cemoprthecus) reaned 1 ce The resnlt
m the cise of these anumals was alvo negating, though they ramamed ander obscry ation for
two months

On 4th December & brown pamih dog recaned 25 e of fresh blood subcut ineously
at u tune when trypnosomes were furly numcrous

A black purnah dog recaved us food large pieces of the lver and splecn nnd cevernl of
the enlarged glunds, all soft food be 1t noted

Thewe cxpcriments alzo proved absolutly negatine

On 29th Deeumber the last-mentioned rabbit happened to be hlled nceidentalh A
post-mortumn was performed immediately, but no trypunosomes were found 1 the bleod or tn
any of the organs Tt would appear, then, that dogs, rabbits, and monhcys (Ceree prtherus)
arc not lnble to mfuction with 7 nanum, though 1t must be confeesed that the number of
uxperiients was too small  Asit was desirad to mstitute further cxpurments the cow from
Melut was brought to Khartoum, arriving there on 4th Mardh, 1905, along with her Il
The blood of both unimals was cxamnad, but no trypinosomes were prosent

The cow, and there wis no doubt us to her wdentity, was i very poor condition and
presentcd all the symptoms of the disc g, but repuntad centnfuging of considerable quantitics
of blood farlcd to reverl the parasites On Tth March, 1903, 1 ¢ of the o s fro<h blood
w s noculated subeutancously mto her call, but thongh numcrgus cxummations bisse been
made of the blood of the latter, T nenen has not once boen found  Nor has the cow agun
exhibited trypmosomes up to the time of wnting (Duwantar, 1005)  bhe was sl fed and
steadily mproved o health and apparanee In tlus connection onc must note that the
Ugand v expernmants indieated that there 1s no transmisston of mmmumty from o try panosome
mfceted amimal to her offspring and that an apparcntly recovered anumal may months Iiter
as a result of Jowercd vitility, aguin oxlubit mfection (rede Lancct, May Tth, 1901)

A sample of lier ik was analysed by Dr Boun and yulded the following fizurs —

Tot 1l solids 5 parant
Fat ..., 12, (a very hugh figurc)
Solids not fat w3, ,

I hd nother the time nor the moms at my dispotal to conduct an extonane sones
of eatth inocul shons, nor was T able to sectrc other catthe suffirng from tryp mosam e

Taken m conjunction with what was found m Ox 3 1t would, howover, apparr that
T nonen 13 m the habat of deappoinng for long poneds from the porgphoml Hool, ant
1 um trongly mehned to think that spontancous cure may ovcar It b posable that ant e
fuourble conditions, such ws romoval from an culome arcd and plonty of good food
csurid, oty panesomicide 19 produced m the blood which proves fital to the parates
Supposting for o moment that this be the cas, it may prove possatle to utihe the seraof
recovered Ottle as o thempeutic et Thope yit to b able to exphat this il Lof peeecarch
which though alneouly cxplondd o some oxtent i the ease of vther tnpams s wer ¢
well worth smvestiatimg m the ol nnow an b unlonoadly som what b fons Bk
7 v murr A proper amund hons, howover, woul T noguainsd, antiranc peastaron than e
at prosnt wvahill while the urdertalung woull e sorawhat costly, as T ave 1ot it

et e
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found a laboratory aunimal lable to infection: with this trypanosowe of enttle.  One rather
inferesting experiment has, however, heen tried. On November 17th, 1905, the calf whose
blood was examined und found, ns before, free of parasites was inoculated with 15 ce. of
blood from w monkey,  This blood was swarming with the long and short forms of {he
trypanosome of mules (probably 7. divnphion), to be presently deseribed, and the experiment
was carried out to see if the short form in mules was 7% nawn which it resembles. Tt
would have heen better to try the experiment from this point of view on a clean animal, but
none was available,

On November 23, for the first and, as it turned out, the last time, a few Jong forms
were found in blood tuken from the car,  Sinee then the eall has remained fat and well, and
its blood is free from parasites,

HL—~Tue Diseask iy Munes
IV.—Proruyraxis axn Trearsest, ele,

LI, For the study of trvpanosomiasis in mules there have been available the stained
slides of blood prepared by Captain Head from mules which were brought from the Bahr-
El-Ghazal.  The main source of muterial was, however, found in the three mules suffering
from the discase at Taufikin,  As stated; a dog was inoculuted from one of these animals
and brought 1o Khartoum, where it developed the disease. The symptoms and post-mortem
appearances  in mules have been very  carefully  deseribed by Captain Head*  The
accompanying photographs, Figs. 66 and 67, kindly given me by Colouel Griftith, P.V.0,,
demonstrate the aspeet of an affected animal in an advaneed state of the disease.

| e

Fic. 66. ~MuLr Aivicied witn TRYPANOSOMIASIS,

Note the hanging head, the dull and listless eye, the roughened, staring coat, the
prominent ribs, the general aspect of hopeless resignation, and the hind leg projected from
the body, a sign of weakness or of giddiness.

* Journ. Comp. Path. and Therap., BEdinburgh and Glasgow, 1904, Vol. XVI1,, p. 200.
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The blood of the mules seen 1 Trwfihiy Iiterally swirmed with trypinosomes, and
wg thin, greasy, and difficult to spread on the shde  One ammnl died but had decomponed
before we got word of 1ts decease  The dcath of v sccond enibled o post-mortem to be
performed  The most marked change was m the menmges which were mueh thichened, the
dura bemng very adherent to the shull  The brun wis congested and the cercbral vesscls
gorged with blood

Otherwise but little w1s found, the spleen not showing any mercase m size or marked
congestion The Inver was fatty  Unfortun tely the stomaeh w13 not opencd, & regrettable

FIG 67 —MuLe ArercTED wiT) TRYPANDIUA 1A

oversight on my paut It looked healthy viewed cxturnally Thore was no gelinous
subent weous exudition nor was the connectrve tissue edunatous
From the third mule the dog wis invtulited abont £ e bang given subeutweonsly
on Januwy 16th, 1905  On Junuary 22nd, 1905, trypinosomes were for the first time
found m this dog's blood  Shdes of the mul’s blood were sent to Professor Luverin who
desenbes the forms found i the same article as thit m which he deds sath [/ napnem,
the trypanvsome of eattle
After remarhing that the piraates were very numcrous, he proceeds to distinguish
two types
“a bl forms measurmg 12 to 14 m longth By 15 e to 25 g browdth
These trypwmosomes reaal very much the appormce of the small forms of
T dunorphon Ehe protoplasm i~ prolonged as far as the extramts of the flugdHum,
which m con~quened does not exlilit a free put  The unduhtmg mombrane 15
more developed than m /" nanwm and cauwes the pirate to present an (ven more
“atumpt” aspect The nuelors 15 mtnated sometimes st the contre, somctimes at the
Junction of the posterior with the anddle thaed The protophem contuns chromitin
groudes md hese are somctines ven numerots Porms m proces of disison an
oncountered with two centrosumes ind one nuddeus, two centrosomes und two nudda, de

I ost mortem
appearances

Morphol gy
the mute
trypaamomes
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“B.  Large forms measuring 21 to 30 u in length by 2 p.in breadth. Those forms,
in which the flagellum exhibits a very long free portion, bear a great resemblance to
T. Bvanst. The posterior extremity is usually elongated, the protoplasm is homogenous
and with but few granules. Forms undergoing division by separation into two elements
are found.

“It is to be noted that intermediate forms between the small and the large
trypanosomes are wanting.”

From a study of numerous preparations both fresh and stained I am in a position
to add a few additional notes to the above.

In fresh blood both forms of trypanosomes can be clearly made out. The long forms
are much the more active, darting rapidly hither and thither, lashing vigorously with their
flagella, and displacing the red blood corpuscles. They can advance with either the anterior
or posterior end in front, though their longer excursions are made with the flagellum * going
on before.”

Occasionally one of these long active forms may be seen to traverse the field of the
microscope, but this is not common. The body of the trypanosome frequently bends upon
itself so that it presents the appearance of a tiny corkscrew for the fraction of a second, and
then, stretching out, the parasite shoots across some space amongst the corpuscles, and
plunges writhing and lashing amongst a group of startled erythrocytes.

In the fresh state the undulating membrane is not very well defined in these long forms.
They do not present a granular aspect. The short forms on the other hand are, as a rule,
distinctly granular and are much more sluggish in their movements. They tend to hang
about the same spot and their excursions are limited, rather resembling those of 7. nanum.
They also can advance with either end in front, but their body movements are more of a
rippling or undulating type. It often looks as though a series of shivers was running along
the protoplasm.

Their undulating membranes are well marked, and the rounded posterior ends are very
distinet.  On staining with Leishman-Romanowsky, used strong and for a considerable time
as in the case of 77 nanwm, the differences in structure between the two forms are well
emphasized. Points to which Laveran in his short note does not refer, are the well-kmown
“ pike-head ” form of the posterior end of a typical long trypanosome, and the fact that the
centrosome of the long form is not as large as that of the small.

In some of the short forms the nucleus seems almost to touch the centrosome, while
“ bunching ” of the undulating membrane is often well seen. I have noted curious forms,
possibly distorted, with square-cut posterior ends, and more than once have seen a short
form with no granules visible.

As a rule the granules are in the posterior moiety, z.e., between the nucleus and the
centrosome. In some instances the possession of these chromatin granules is almost the
only point enabling one to distinguish this trypanosome from 7. nanum. I have also notic.ed

dividing forms, and it is not uncommon to find two short forms lying with their posterior
ends in close contact—possibly a preliminary stage to conjugation, more likely the terminal
stage of a division.

In the mule’s blood I did not observe conjugating or agglutinating, or involution forms. '
I agree that the long forms measure from 21 to 80 g, but some are as narrow as 14 u at
their thickest portion.
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I append a very average set of measurements —

From posterior end to centrosome 28
From centrosome to nuclius 7T on
Nuclens 28
From nucleus to root of flagellum 42 p
Flagellam 6to10 4

There 13 much vanation amongst these long forms but as a general rule the flagella
stan admirably, and complete measurements can evsily be made  Here are the figures for
one of the short forms of a total length of 14 4, 1n which the nucleus was at the junetion of
the posterior and middle third —

From posterior end to centrosome l4p

From centrosome to nucleus 14

Nucleus 28 u (large)
From nucleus to root of flagellum 7 p
Flagellum 14p

I have found short forms to vary m length from 12 p to 154 4, and 1 breadth from
14pto25p

As Professor Laveran pomts out i 7' dumorphum the trypenosome of horses m
Senegambia there also exist two forms a long and a short He ashsyf this and the mule
trypanosomes are identical ~ He regards 1t as possible, but mentions the fact that, while the
short forms of the mule trypanosome resemble the short forms of I" dimorphum, the long
forms of the former differ a hittle from those of the latter, mainly as regards the flagelle,
whieh, as a rule are short m 7' dumorphum  He adds, however, that vanations oceur and
that Dutton and Todd* have deseribed free flagella m the large form of ' dumorphum  Not
only are they deseribed, but they are figured both 1n photo-mrcrographs and coloured plates,
and I must say that my first 1mpression was that I was deahng with 7' dumorphum or some
thing very hke 1t To my mind the long forms more resembled the long forms of
T dvmorphien than they did 7" Zranse, but then my comparnsons were made from photographs
and coloured dravwmngs Laveran goes on to advance another hypothesis namely, that the
mules may have been imfected with two different species of trypanosome, and he ates the
work of Cazalbout who 1n the French Soudan found horses to be the victims of a double
1fection

There seems no teason why this might not occur and as regards the short forms one
at once thnks of 7 nanwum, as the mules had come from the Itang distriet along with the
herd of eattle, amongst which was the cow harbouring those flagellates  This cow aborted
and died as already deseribed

In order to try and settle this vexed question and to enable one to test certam
therapeutic measures anumal lations have been conducted

As mentioned, o Shilluk dog, whose blood was previously tested and found normal,
was moculated from one of the mules at Taufikin, recerving 4 ce of undiluted blood
subcutaneously It was brought at once to Khartoum, where a fly-proof amimal house has
been erected, and there 1t developed trypanosomiasis, the parasites appearng m the blood
after an mcubation period of about seven days

From tlis dog whose blood exhubuted the same state of things a< was found i the mule,
yarions passages of the pirasites have been made Those performed up to the present time

* Furst Report of the Trypimosomiasis Expedition to Senegrmtia 1902 Liverpool, 1903
t Rec deMed Vet, Pane 1904, Oct 15th
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IxocuLAaTiON 1% Doas

TRYPANOSOMIASIS IN THE ANGLO-EGYPTIAN

TRYPANOSOME OF MULES

TinstT Pagsaay

e M v e s e

SUDAN

- m— g

T — - e py e b )

Dateof | i
. Date, & - } \mnhrr of
Animal T Svacutuon | of Fonmies” Porsshie sen | Tecatment | Rt | Powmertem | Romarks
in Blood | mul Periodicity |
} 1
Exr, 1,— June 16, 1905.—| Jan. 22, § Swarming; | Nil Death Blood greasy; | Cornealopacity
Shillnk | Subeat. injee- | 1905 ranstantly no gastric | present; fall
Dog 1.1 tion, :! rom present uleeration; | oftempernture;
Young] Mule (Tauf. no enlarged | anfe-mortem
Auimal kin) 4 e glands;  peri-
enrdinl  effa-
H sion

Exr, 2~ |
Doy, 2 i

A

S1coNn P.\qx.\nr

Jan. 23, —2¢0 [ Foun d P Swarming ; | Chry- | Feb 19~

by  «abent, | Feb, i mu-»mnﬂv ; soidine | Peath
injection | FirtEx-, present (Merek's)
FromDop 1l {nmina- t ;

tion { ¢

Timn I’.«qm\m'

Fniarged
spleen; no
seavtric nlccm-
tion

Cornealopacity
present and
transient
“cedemn

Fxr, 6~ ; Feh 182 § “eh, 95 Swarming; Chry- \Inrch‘)-—- Finlarged liver, ! Slight cornenl
Dog 3 ' ex by subeut, . comstantly woid ine ' Death spleen, and i opncity; possi-
f injeetion, i preseat i (Merck's) ¢ thymus; ne- ' Dbly overdosed
. From Dog 2 ; , i pliritis; serons | with chrysoi-
] ’ ¢ effusions; no { dine
; i gastric ulcera-
; H tion ¢
Fountit Passacr
axp. 9.— Feb, 26—~ ce. J Mareh 4.} About  one! Nil { March23.} Enlargedspleen; | Cornealopacity;
Dog 4 by snbeut. in- —First| por field ; —Clilora-  gnstric ulcera- | eatnract pre-
juotion. From j Exnmin- | at first; formed- § ation; spirilln | ent
Dog 3 ntion swarming in ex-1i in Dblood clot,
later; con- tremis and ulcerated
stantly pre- surface
sent
Frrrn Passaon
Exr. 13— \I arch 18— I March | About 12iChry- [Aprill.—~]| Enlarged
Daog 5 2Hee.bysub- [ 23—-Not! per ficld |soidine | Chloro- | spleen, liver
cut. injection, prcnent at first; | (Merck's)! formed | and mesen-
From Dog 4 } March22.} constanily in ex-| fteric glands; .
Incuba- present tremis gastric  con-
tion 5 gestion. Spir-
days illa present
N ?
TRYPANOSOME OF MULES
SECOND PASSAGE
IroournrioN IN MoNKEYS (Cereopithecus sabacus)
+ » rce, Date of Number o
Animal I.')l::leMS:(rc c(:)c[ Afp pearance I’ar:l:sitcc ﬁcin Treatment Result Post-mortem Remarks
Inoculation m“{,’;’)’é’*“ and Periodicity
Exr. 3.— Feb. 1.—1 cc. {Feb12— | 2 or 3 per | Nil Feb,15.—| Spleenandliver | Sudden aggra-
Monkey 1 by subcut. |First cx- | fieldatfirst Suddecn| enlarged;gas- | vation of
injection., {amina-| then nu- death tric ulcera- | symptoms on
From Dog 1 |tion merous; tion; altered | Feb. 15;
probably blood in{ marked som-
constant stomach. nolence.
THIRD PASSAGE
Exp. 8.— Feb, 15.—25 |Feb. 21. | Swarming. | Chrysoi- { Mar. 8.—| Gastric ulcera- | Markedcedema
Monkey 2 ¢.c. by subcut. 20perfield; | dine Chloro-{ tionandunlcer- | of scrotum
injection, constantly |(Merck's)|formedin{ ation in the | present.
From Monkey present extremis | cecum and
1 lower end of
ileum; spleen
congested.




TRYPANOSOMIASIS IN THI' ANGLO EGYPTIAN SUDAN 129
FovrTH PASSADE
IvocuLarioN v MoNKEss—continuel
Date Source |, Date of | Number of
An mal ;‘lﬂcﬁ:ﬁ x( Df"’g‘:f;:?:s ::ira;:;;d peee. Treatment | Resule Post-morcem Remsrks
Exe 10— | Much8—1cc |Mar13—| Fewatfirst ‘Serum of [Mar19— Congestive [ Convulsions
Monkey 3 | by subent m |For fict | swarming Water |Chloro | patches in| following
Jectzon From |time In later con Bich formedin| Stomach treatment
Monkey 2 cubation | stantly extremis | Spleen and
[5 days present liver con
‘ gested
Srxra PassadE
Fxp 17— | March 27 —1 {Apr 3— | 2 or 3 per |Serum of|[Mayl—| Ulcer 1n| Tadpole
Monkey 4 cc bysubcut |Forfirst| field at |Water | Found | cxcum Bac forms prescnt
1njection |time first s | Buck dead terialinvasion 1t one stage
From Dog 5 appeared
under ‘
treatment }
Sixrst Passage
Exp 21— | Apnlld —lcc {Apr17— {1 or 2 per |NU May15 —| Ulceration of | Typical spinlla
Monkey 5 by subcut m |Nil on| field nu Chloro{ stomach only found 1n
jection From |15th merous formedin|{ eecum and { smears from
Rabbit 2 Iater con extremis| small and | zlcers
stantly large intes | ieum
[ [ present, [ tines spinlla
present
SeveEnTo PassiGE
Exp 25— \ Apnil 24 — 1 jApr 29 Consider |Serum of|Mayl4 —) Congestion and | Cerebral haem
Monkey 6 | cec by subcat ] able swarm |Water | Found | blood clot m | orrhage {su
njection ing later | Buck dead stomach | prs cortical)
From Monkey ulceration m
| 5 ileam spinlla
seen 1n fre:
‘ smear mot
1 stamned
SEVENTH PassaGe
Exr 30— | May 15 — 25 |May2l —| Consider |Nu Junel0 —| General en Corncalopicity
Monkey 7 | ¢c¢ bysubcut |[Exsmined| able con Found| largement of present
injection |for firat| stantly dead mesenter:c
g‘rom Monkey | tune ‘ present glandy
Eieara Passace
Exp 32— | May 23 —25 (June7— | 6 or 7 per [Chrv (June24— Uleeration  of | Somnolencenot
Monkey 8 cc bysubeut [Examined| field con |soidine | Found| lower cnd of | well marked
injection |for first | stantly |(extra)| dewd smallwtestine
From Monkey | time present |soluble brain not
7 diminyshed }? form yellow
m number [discon ‘
during [tinned [
} treatment |June 20
I 1905 |
NINTR PassiGE
Exr 34— | June 15 —25 [June 21 —| Fauly nu |Nit July16 —| Gastric uleera
Monkey 10| ¢ ¢ bysubeat [kxamined| merous Found | ton  conges
1njection [for first | constantly dead t1ve patches 1n
From Monkey |time present tleum  smears
8 negative
TenTR PAsSaGE
Exp 85— | Aug 14 — 5 |Aug 24 —| Largemfec |Ni |Aug 29— Apieal  pnen
Monkey 12| ¢ e bysubent [Examined| ton Foand | moma  no
tnjection |for first dead speciil pomnts
From Monkey | time noted
10
ELFYENTH PAssagr
Exp 36— (Aug 29 — |Never | Failure to
Moukey 13| From hearts nfect
blood of Mon 1
Ley12
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TRYDPANOSOME OF MULES

Ixoconerion s Doos et Passarn
; Ihiteof < i f ; f { PR vy
T Source amd {Appraance g e e . .

{ Paradites reen Treatmrnt Rewnft Postemortem Remarks

Mente ot Inw adatd m j ot Parasiies ' )
;‘l “’IW‘{! Wt (REILTH{NE Y

Anjmal

} i i 1 1
e, 1 Flune 16, 190!’».—--! Jan, 22, | Swarmine;  Nal iDeath ! Blood frreasy s { Cornealopacity
Shilluk  Subent injee- 1005 ronstantly i tona grastrie | opresent; fall
Doy 1L It From present | i ouleeration: | of temperature;
Younye  Aale {Tanti- } : tong enlarged | ante-mortem
Anunnl by dee | { elande; peri- f
J ) ! ‘ U oeardin) offa-
] i i i © wlon !
Rjeonn Pasay
Far 2— Jan 2% ~2ee " Found Rearmmr: Chrye ‘Feh 19~ Eanlareed ! Cornealoparity
Dor 2 hy  subent P Feb 4 condtantly woidine Death spleen:  no  present and
ijection Fimtlxe  proent {Merek'’s: vastricudeert- Ctransient
From Do 1 wminn- tion " :demn
' ion f
Tinn Pasaor
e 6 Feb 1% -2 Feb 0% Swarmine; Chrye Marehd — Ealarged liver,  Slicht  corneal
Do 3 e by sulent cotstantly  wordine  Death spleen, and  opawity; possi-
1njection pre-eut P Merek'st thymus; ne-  biy overdoed
From Do 2 phritis; eorous with chryeoi-
effusion~; no  dine
et rie uleera-
tion ' .
Founrtit Passaoy
xe 0 — Feb 26 O e Mareh 1 v Abaut one  Nil March23, Enlargedspleen:  Cornealopaeity:
Do by subent e - Tirst - per field -=Chloroe-  gadrie uleera- § eataract pre-
jeetin From j Exomn- - ont first; formed-  ation; spirilla <ent
e 3 i ntion : swArminge in ex~ in bleod elot,
; ¢ later; com- rtremia and uleerated |
' ! i stantly pre- surface ‘
i 1 sent ) t

FirTit Passon
Exp 13- Mareh 18.— Mareh  About 12, Chry iAprill—i Enlarged

Doe O Yaee bysub- 27 —Not  per ficld coidine  Chloro- 1 spleen,  lver
{eat.injéetion. present  at firct; (Merek's) formed  and  mesen-
From Do 4 March22  constantly in ex-  ferie glauds:
"Ineaha-  pre-ent tremis gastric  con- |
{ tion 5 . ! . gestion. Spir-
‘ days E i illa pre-ent
' ! ! ‘ i -

TRYPANOSOMI OF MULES
Srcoxn Passiarn

Ixocurnriox 1x Moxkrys (Cercopitheens sabarus)

I Dateof
Date, Source, Number of
Animal :u’:dt Mode of } A‘pl[:cnmncc I’.lr.vi:‘i‘tc» seen | Treatment Result Post-mortem Remarks
Inoculation of, '}{l‘“”“ "and Periodicity
} in Blood
Exp. 3.— ! Febh., 1.—1 c.e ' Feb.12.— | 2 or 3 per | Nil Feb,15.~— Spleenandliver | Sudden aggra-
Monkey 1 by subcut. First ex- | ficldatfirst Sudden{ enlarged;gas-| vation of
injecetion, jamina-{ then nu- death tric ulcera- | symptoms on
From Dog 1 tion merous; tion; altered{ Feb, 15;
i probably blood in | marked som-
! | constant stomach. nolence.
THIRD PASSAGE
Ixp. 8,— Feb. 15.~—25 (Feb. 21. | Swarming, | Chrysoi- | Mar. 8.— | Gastric uleera- | Markedcedema
Monkey 2 c.c. by subent. i 20perficld; | dine Chloro-{ tionanduleer- | of scrotum
injeetion. i constantly |(Merck's)|formedin| ation in the | present.
From Monkey | present extrerms | cwecum and
1 lower end of
‘ ileum; spleen
| congested.
|




TRYPANOSOMIASIS IN THF ANGLO LGYPTIAN SUDAN 129
Fourtn Passace
I 1w Mow tiny ed
Date Source Date of amber o
Anmal and Modeor | Appearance Pavanios seen | Treatment | Result Post mortem Remarks
Tnoculaton O PRIAS TSR | g Perod c vy
Exep 10— | March8—lce |Dar 13 —| Fewatfirst Serum of | Mar19 —| Congestive | Convulsions
Monkey 3 | by subcut au |For first | swarming Water |Chloro | patches in| following
jection From |fime In later con Buck tormedimn| stomach treatment
Monkey 2 cubation | stantly extrerus | Spleen wnd
5 days present liver con
\ goted
SixTH PASSAGE
Exp 17— | March 27 —1 {Apr 3— | 2 or 3 per jSerum ot|Mayl —| Ulcer 1n Tadpole
Aonkey 4 cc bysubeut |[Forfirst | field at |Water | Found | cmeum Bac forms present
injection |time first  dis | Buck dend terialinvesion ' at one stage
From Dog 5 appeared
under
treatment I
SIXTH PASSAGE
Exp 21— | Apulld —lce [Apri7—|1 or 2 per |Nil May15 —| Uleeration of | Typictl spimlla
Monkey 5 by subcut . |Nil on| field nu hiore| stomac only found in
jection From |15th merous formedin| c@cum and | smewrs from
Rabbit 2 later con extremis| small and| ulcers in
atantly large intes | ilewm
’ present tines spinlla
present
SEVENTH PasSiGE
Exe 25— | Apnl °4 —1 |Apr 29 | Consider |Serum ofVayl4 —) Congestion and | Cerebral hem
Monkey 6 { ce¢ by subcut able swarm |Water | Found | bloud clot m | orrhage (su
1njection 1ng later Buck dead stomac pra cortical)
From Monkey ulceration
5 ilenm spinlla
scen 10 fresh
smear mnot
1n stained
SevENTH PaSSAGE
Bxp 30— | May 15 —25 |May2l —| Consider |Nil Junelo —| General en Cornealopraity
Monkey 7 ¢c bysubeut [Kxamined| able con Found| largement of present
injection |for first| stantly dead mesenterie
From Monkey |time present glands
5
Eraara Passaee
Exp 32— | May 23 —25 {June7— |6 or 7 per {Chry |Junc24-—| Ulceration of | Somnolencenot
Monkey 8 ¢ ¢ byeubcut |[Examined| field con |soidine | Found| lower end of | well marked
injcetion |for first | stantly [(extra)| derd smallintestine
From Monkey |time resent (soluble brain mot
7 dammshed {? form yellow
m number |discon
during [tinned
treatment | June 20
1905
NixtH Passace
BExp 3+— | June 15 — 25 |June 21 —| Fawrly nu |Nul July1l6 —| Gastric uleera
Monkey 10| c¢ bysubcut [bzamined| merous Found| ton conges
1njection |[for first | constantly dead tive patchesin
From Monkey | time present ileum smears
8 negative
TENTH PASSAGE
Exe 35— | Aug 14 — 5 |Aug 24 —| Largeinfec {Ni! Aug 29 —| Apicil  pnen
Monkey 12| c¢ bysubcut [Examined| tion Found | mom Do
injection |for first dead speeial pomnts
From Menkey | time noted
10
ELFvENTH Passagr
Exe 36— {Aug 29— |Never Failure to
Monkey 13| From hearts fect
blood of Mon
key 12



130 TRYPANOSOMIASIS IN THE ANGLO-EGYPTIAN SUDAN

ELevEsTH Pasqdagr
IxocuLATION 1IN MoONKUNS—conlinmrd

B 45 o ot U 44 LS v rg vt ract - — —~ -
- - e aemegn e e an s S omarn s S ass) smetomsibtintriat

1 H i
¢ Duate, Soprer Dateof L ayieraf
Anlmal | und Mode of N ‘)']:"“m;'“"'% !':lr:':'.?}vir:t‘{vn { Trewtment | Result | Postsmortem Remarks
: Toiew ulation W TAEAMUS o Periodic ity |
; in ood | | g
. - , . - e v e s o
Exiodbe~ FAug 17.— [Aug. 221 Severe in- | Nil fﬁcp(. 3.-—, Marked gastric | Disease  ran
Monkey 14| From (erhil fection ! Chloro-{ uleerntion;no | rather a rapid
o formed ] spirilla conrse,
| fin ex-
i | tremis
Twerrrn Passsorn
Exp, d4p~ ¢ Sept. 8, 25 Sepl.1d—] Consider- [ Nil  Oct. 14,1 Uleeration and
Monkey 15+ e, bysulwut, [Tirt ex- | able; none ! Found; inflammatory
injeetion, wsminntion; found on Pdead | induration in
From Monkey | Sept, 30 i ; small and
coNd . H : i largeintestine

TritnreesTit Passans

Exp. 46—~ |} Oct, H—~0 e, Oety 17—~ Swarming; 1Q hry - Oct, 22— Iiver and | Brain and
Moukey 16§ by cubent, in- JFist exe . constantly | seidine! Died | wpleen enlarg- | spinal cord
i deetion, From ‘nmination”  present F{Marek's) e¢d and con. § stained dlightly
© Monkey 15 i i gested; no| yellow
i | | i nleeration
Fountrextn Passwan
Exp, 48— | Oct, 22—From | Oct. 24, | Large num- + Nil :Nov.16,—' In bone mar-! L,-D. forms;
Monkey 19 heart's blood ‘ her pre- z i Died | row; L.-D.} probably the
of Monkey 16 | .owent; oeons f forms present; | yvoung forms
i i { stantly| no ulceration of Lingard
{ ' i opresent !

Tereestn Passacr

Exr, 40~  Nov,15,—~Fram Nov, 20— Coasider- Chrey- ;Chloro- Mesenterie | Brain, spinal

Monkey 20 heart™ bleod Examined  able ~gidine formed glands htem-  cordand nerve

of Monkey 19 for tint {(Merek's); in ex- orrhagiL.-D.; trunks a bril-

) time tremis;’ forms present | linnt yellow

deanth' ‘

probably s
hastened +

by chry-| |
voidine |

SIXTEENTH Pagsachn
Exr. 61— iNO\" 21, —*h 5 {
Monkey 21§ e.c.  injected )
i osubeut. From 2
|

i Monkey 20

[OSV—

[ESUER—
.
.
-
D
.

TRYPANOSOME OF MULES.
IxocuL TiON 18 Jenrnoas (Jarulus Gordoni)  Srcoxp PassaGe

! ' Dateof '
Date, Source, and y Number of . ! .
Animal i Mode o.ful:focux}:o :é\fp S i I’nr:\sitgcs seen m':;"‘:' Result Post-mortem Remarks
1 tion % in Blood ; and Periodicity 5
Exp. 4.—-’ Feb. 3. —Few lNevcr | .. Nil {Death Noevidenceof try- Harboured Hemo-
Jerboa 1 drops by sub- ’ in 48} panosome infec- gregarinaBalfours
cut. injection. | hours tion (Laveran)
From Dog 1 i |
Founti Passagn .
Bxpe. 11.— | Feb. 22, — A |Found Nil |Feb 28— | Qastriculceration; Ditto
Jerbon 2 few drops by | post-mor- Fonund| trypanosomes
subcut mnjec- | tem  on dend found in blood
tion. From | Feb 28; from hieart
Monkey 2 not pre-
sent Feb.
26
SIXTH PassaGr .
Exp. 19.— | March 22.—A |March 25| 4 or 5 per | Nil |March 28 | Gastriculceration; Ditto
Jerboa 3 few drops by | —Forfirst ficld;con- —Death curious “ruddy
subeut. injec- | time stantly forms in stomach
tion. From present smears
Gerbil 2
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INOCULATION IN RABRITS Lnrp Passacr
Date Sourceant | P20l T o of |
Anmat | Modeof Tnomin | APpEarance | pr ool Treat l Re ult Post mortem Remarks
on ofPars 1 | wnd Perolcyy ™t ‘ ‘ ‘
I
Exp 7— | Feb 18 —5cec ‘Ne\ er ‘ Mil | March8— Decomposed bie  Only symptom was
Rabht1l| by smbent |'Dreddur  tomlimywson o progressive  ema
mjection | | ;g mght  trypwno omes 1 ention
From Dog 2 ! smery

Frrra Passiar

Exp 12~ March £—15 \pnl 4—{ lpercover | Nil fApnlll— Decomposed bac [ Marked comune
Rablat 2 ‘ cc bysuteut  For first| shpatfisg Ralled by teril invasion tivitis an
injection tme ncreased aceident  no trypuno omes  Dlephamts  fall
From Dog 4 n numler | m su'cars ng out of buir
| later | Tound the eyes
Ixocor aTioN ¥ Gour Firtit PASS1GE
Exe 15 —|March2l —icec | March 30 ‘ 1 percover | N1l [May 31— | Incretseofcerebro | Myelocvtes and
Goat 1 by subeat 1n | —F or | ship never Chloro | spualfidwhich | eosnophilemylo
jection From | hrst time | miore than ’ | tormed | wasclondy en | cytes pre ot
Dog 4 2 present , mextre | lrgedmesenter
often b mis glinds
| rent ‘

TINOCULATION IN Ramr (Mus decum tnus) SFVENTH anD Ercrta Pissiers

Exp 23—| Apull2 —lce |Ncver |
Rt 1 From Gerbil
10 | Fulure 1m  both
Exe 23¢ — Aprl22—Ice | Never 4pri123— | Pacterinl imasion | experiment
Rat I From ‘onkey6 Found
| | ded
INOCULATION IN CALF FovrRTEENTH PASS\GE
Fxp 47 —[ Oct10~15cc [Oct 23—| A few pre Dec 10— | No mfection wase
Calf 1 by subcut 1n | For first| sent van Animal temporarily
section From | time wshedlater well wnd
Money 16 fat |
TRYPANOSOME OF MULES
InocurroN 1v GERBILS (Gerbellus pygarg 1s)  Szconp Passaen
ate of
Anea) |y E3te Sgu ceand | Appearance | XU | Trcaimens | Resilt | Post mortem Remnrks
o ot | and Persodic ty ‘
Exp 5— | Feb 1—\fuw | Never | Fulire to infect
Gerlal1 | drops by sub
eut’ meetion
From Do, 1 | | |
Fxp 51 — | LaterfromDog | ? Swarmmg Nl | Death No gastrac Frror i noe
Gerbitl | 2 and Dog 3, constantly ulceration altion
cecond and present
third prsaiges
Frrre Passaan
Exe 14— March 4—A Mar7— A few at | Serumof | Mar 2¢ Stomachdecom Shght allness
Geril2  few drops by  Forfirt first, then | Watee | —Found posed spleen  compared swith
intrapers  time swarmung | Buek dead cularged wtenaty of m
toneal 1njec | constantly feetion
tion  From present;
I Dor4
Frrri Passior
Fyp16— | March 18—a Mar2>— Faurly an | Nil Apr 3 [ Areas of con Grinular bwso-
Gutl8 | fow drops by  Forhrt  merous —Found | gestion in| philia of
intraper:  time constantly dend | stomach | crythrocytes
toncal “mjee pre ent curions myol
twn From utron form n
‘ Dog 4 1 l smears
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INocULATION IN GERBILS (coniinied)
SixTH PASSAGE

Date of
Date, Source and | Appearance Number of

Mode of Inoculation | of Parasites Par"‘f’“?s seen | Treatment Result - Post-mortem Remarks
in Blood and Periodicity

Animal

Exp.18.— | March 26.—A | Mar.20— | Fairly nu- | Serum of | Apr. 3. | Altered blood in

Gerbil 11| few drops by | Forfirst | merouns;| Water- | —Found | stomach; con-
subcut. injec- | time constantly | Buck dead gestion ; " bac-
tion.  From present, terial invasion;
Dog 5 no trypano-

somes insmears

SEVENTH PASSAGE :
Lxp.20.— | April 4—25 | Apr. 8.— Fairly nu- | Chrysoi-- | Apr. 19. ] Bacterial in-
derbil 10 { c.c.bysubeut. { Forfirst | merous; | dine —Found | vasion;success
injection. | time mostly | (Merck’s)| dead negative
FromMonkey long forms
4 at first;
varied un-
der freat-
ment

FIcHTH PASSAGE

Exp.22— | April 10.—A ! April12— One per | Chrysoi- | April 20. | L.-D. forms in | Brain and sp.-

¢
Gerbil 12 | few drops by | Forfirst | cover slip | dine —Found | liver. Altered | cord stained
subecut. injec- * time at first; | (cxtra) dead trypanosomes | yellow
tion. From | swarming | soluble? in smears
Gerbil10 ! by April
[ 15
SEVENTH PASSAGE
Exp.26.— | May 4. — A | May8— | Consider- | Nil May 10. | Bacterial inva- | Decomposed
Gerbil13 | few drops by | Exam- | able num- —Found | sion
subcut. injec- ined for | ber. dead
tion. From first
Monkey 5 time.

SEVENTH PAssaGgeE

Exp.27.— | May 4.— A | May8.— | Consider- | Nil May 21.—} No ulceration; | Cultures on
Gerbil14 | few drops by Exam- | able num- Chloro- | many para-| blood agar
subcut. injec- ined for | ber formed sites, long and | failed .
tion. From first for cul- | short forms in
Monkey 5 time ture work | heart’s blood

SEVENTH PASSAGE
Exp.28.— | May 11.—A | Mayl6.—) Only a few | Serum of | May 21.— No ulceration; | Was there liber-

Gerbil16 | few drops by | Exam- | presend Water- | Chloro- | spleen and | ation of toxines
subcut. injec- ined for Buck;| formed | kidneys en-| from trypano-
tion. From first begun in con- | larged;degene- | some desbruc-
Menkey 5 time May 21 vulsions | rated trypano- | tion?

6 p.an. somes or nil in
smears

SEVENTH PASSAGE -
Exe. 20.—| May 11.— A | May 16.— | Numerous ; | Chrysoi- May 22.—| Spleen en- { Brain and spinal

Gerbil 17| few drops by | Examin-| constantly | dine Died larged;bac- | cord a brilliant
subeut. injee- | edforfirst | present (Extra) terial invasion | yellow
tion. From | time soluble?
Monkey 5
BIGHTH PASSAGE
Exp. 31.— | May2l.~—Inoc- |Never Failure to
Gerbil 18| ulated from infect

Gerbil 14 by
seratch  in-

oculation
Exp.3la.—| May 27.— A |June 4.— |Swarming |Nil ?
Gerbil 18 | few drops by | Examin- Record
subeut, injec- | edforfirst lost

tion. From | time
Monkey 7
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INOCULATION OF GrRBILS (confinucd)
Ereutr Passace

Date Source and A:;:;::v:;: Nomber of
Ammal 6ol S eculat on | of Daras tee 11::;;5 tes seen | Treatment Result Post mortem Remarks
~ erodcty
Exp 33— | May 27 — A [June 4—[Farrly |Nil June30 — | Spleen enlarged
Gerbil 19| few drops by | Examin | numerous Chloro
subcut 1mjec | edforfirst|at first formedin
tion  From | time swarming extremis
Monkey 7 later
Nmvra Passace
Exp 37— June 28 — 25 (July 7—|Not many|MNil Aug 3 — | No ulccration
Gerbl 20! cc bysubeut | Examan | present Found
1njection | edforfirst dead
fgrom Gerbil | tume

TENTH PASSAGE

Exre 38 —| July29 —5ce [Aug 2—|No note at|Nil Aug 19 —| Decomposed
Gerbil 21} by subeut m | Examin | first swarm Found
jection From | edforfirst| ing later dead
Gerbil 20 time
EreveNTH Pissace
Exp 30 —| Aug 8—25cc |Ang 17 —|Swarmmg | Nl Auo 28 —| Spleen enlarged
Gerbul 22| subcut by m | Examin no ulcertion
Jection From | edforfirst
Gerhl 21 time
TweLrrRt Pissi0E
Exp 40 — Aug 20 — By |Aug 22 — | Shghtmfec [Nl Supt 13 —| Nothuag special |
Gerbnl 23| subent wmjec | For fust| tion at first Died noted
tion  From | time
Gerbil 22

THIRTEENTH PASSAGE
Exp 41— | Sept 5 —By ‘ Sept, 20 — ‘
Gerb124| subcut 1in Dred |
Jection From i (
Gerbil 23

FOURTEENTH PASSaGE
hxp 42— Sept 14 —By Oct 6 —
Gerbil 25| subcut myec Died. /
tion  From
Gerbil 24
FrrtELNTH PASSAGE
Exp 43 —| Sept 21 —By | Never Falureto |
Gertal 26 sibout sjec mfect
o B [
Gerbll 25

FIFTBENTH Passson
Exr 50— Nov 8— By [Nov 19 — | Numerous |Nil Dec 10 —| Spleen enlarged
Gerbil 27 subcut mjec | Bxamin Died
tion  From | edforfirst
Monkey 19 time

Exp 3 Monkey 1 —(Cercoprthecus sabeeus, or green grivet monhey )

Tebruary 1s¢  Inoculated subcutaneously with 1 ¢ ¢ blood from Dog 1

Tebiuary 12th  Trypanosomes found

“ebruary 15th  Death occurred

The symptoms presented were those of progressive anzma, emqctabion and weahness
The mucous membranes became very blanched  Towards the end there was marhed
somnolence, the monkey frequently taking up the position shown in Fig 68, which 1s very
like the photographs of the monkeys moculated with T gambrense, and figured m the
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Uganda Reports of the Roval Society’s Commission. In this monkey the symptoms
underwent a sudden aggravation on February 13th, and death ocewrred rather suddenly.
Trypanosomes swarmed in the blood, but none of the long, thin, whip-like forms were seen.
The long forms all seemed to have inereased in breadth, probably as a preliminary to
longitudinal division.  Typical short forms were present.

Poct-mortem.—Spleen and liver both enlarged.  Hewmorrhagic uleeration present in
the stomach, which contained glairy mucus and altered blood.  Unfortunately smears
were not made. There was no pericardial or pleural effusion.

In 2 smear of a mixture of blood and cerebro-spinal fluid obtained from one of the fosse
of the skull after removal of the brain, trypanosomes, numerous bacteria, and a short, stout
spirillum were found.  The last looked like two thick cholera vibrios joined end to end,
was rounded at the extremities, and quite unlike the spirillum found in gastric uleeration
(vide infroy.  The animal had been dewd some hours before the examination could be made.

Exp. +.—Jerboa 1 (Jucnlus yordoni). Inoculated subeutaneously with a few drops
of blood from Dog 1 on February 3rd, 1905. This animal, which harboured the haemo-
gregarine already described, became very ill after forty-eight hours and was chloroformed.
No evidence of infection with trypanosomes was found post-mortem.

Exp. 5.—Gerbil 1 (Gerbillus pyyargus, the common desert mouse). February 3rd.
Inoculated subcutaneously with a few drops of blood from Dog 1. This mouse was examined
several times with negative results. At a later period it was re-inoculated from Dog 2, and
still later from Dog 3, owing to an error. (vide table).

It developed trypanosomiasis and died during the night.  Sluggish and degenerating
trypanosomes were found i the heart’s

-
4 Oy T corat 1t 2Py s $
blood.  There was-no gastric uku‘d - ~ Rt ; N
tion. The experiment was unsatis- ‘ &’ N L
factory owing to the multiple inocula- @
tions performed. The blood showed o £ iy .
~ \ &

both forms of trypanosome, and in b ~ Py L »
. . u . - P [ k4 P4 éfl‘ ‘i
this case, as in that of other gerbils, ERETY R r‘ &

2 s -
o e : ATy IneTence L e
there was noticed an increuse in length . . g} : & &j
in that part of the long trypanosomes " 2.7 u* PN i R
he I M v*' \';::.’_*‘)“ 1 : ~.‘.(:: = vy 7
extending behind the centrosome (Fig. - Onn . 5 D
69). In some instances the measure- . . *«ﬂ:}fﬁ . @ ﬁ;
ment from the posterior end to the =& ™Y L S
‘,“y_“;& !f - 'b&}' . .o -
centre of the centrosome was as much o I R @ T
[~ chdi N .
as 4'2 p approaching the appearance Q:J (ﬁﬁs :«‘?"'ﬁ P
found in 7. Lewisi. This portion of ORI S Sl
the body in gerbils is occasionally T
curved. Fig. 69.—Fokus 1n GErpIL. NOTE LONG IOSTENIOR LAD (X 833 diam.)

Exp. 6. Dog 3.—Inoculated sub-
cutaneously on February 18th, with 2 c.c. blood from Dog 2. Trypanosomes were found
in the blood on 25th February, 1905. This dog received intravenous injections of
chrysoidine, and will be mentioned later. Death occmred on March 3rd. Slight corneal
opacity had been noticed during life. At the autopsy the spleen was found to be enlarged,
and the follicles prominent on the surface. The liver was enlarged and congested.

The kidney exhibited signs of subacute nephritis, the capsule being slightly adherent.
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There was no gastric uleeration

In the thorax the perteardium was found much distended with serous effuston, and the
heart muscle was very flabby  The thymus gland was enlarged

Although the post mortem was performed immediately after death and smears made
from all the organs mentioned, no trypinosomes were found—a pomnt to which reference will
be made when experimental treatment 13 considered (p 155)

Exp 7 Rabbit 1 -—Inoculated subcutaneously with 5ce blood from Dog 2 on
18th February, 1905

Blood exammed 28th February 1905, with negative results

This rabbit beeame emaciated but showed no other symptoms of the disease
Trypanosomes were at no time found 1n 1ts blood, nor was subcutaneous ccdema present It
diet durmng the mght of March 3rd, and was found already somewhat decomposed on the
mornng of the following day  Post-mortem digestion of the stomesh had set m together
with & general bactetial invasion of the tissues  No trypanosomes were found post-mortem

I am inchmed to think this ammal died of trypanosomasis, and that more frequent
examination of the blood would have revealed the presence of the parasites during hife

Exp 8 Monkey 2 —Inoculated subeutaneously on February 15th with about 25ce
blood from Monkey 1

Blood exammed 21st February 1905 when 1t was found to be swarnnng with
trypanosomes of both forms there bemg 15 or 20 to each microscopic field This monkey
was also treated with chrysoidine (vide p 155)

After ranmmg a somewhat peculiar course 1t was found 1 extrems and chloroformed on
March 8th

Post-mortem —Swelling  and cedema of the scrotum present i a marked degree
Fxtreme anwmia of the mucous membranes  Gastric ulceration present and ulceration at
the Iower end of the 1leum and m the ceeum  In the stomach a flat blood clot was found
adherent to the mucous membrane towards the pyloric end  On removing 1t a red congestive
stippling was found  Simlar congestive patches were present m the ascending colon  The
stomach and imtestines were preserved for colour museum specimens and smears were not
taken  The spleen was firm and congested, the lver showed nothing beyond slight
congestion , there was early nephritis present The bram and cerebro-spnal flmd were
exammed but nothing pecular was noted

Exp 9 Dog 4 —Inoculated subcutaneously with & cec blood from Dog 3 on
26th February, 1905

Blooit examined March 4th, 1905, when trypanosomes found, about one per field The
temper wure taken at noon on this day wis 1008 F  Both forms of parasite were present
1m the blood, and were very lively wd sctive 1n their movements  This dog was not treated
50 that 1ts symptoms may be described here

Corneal opacity was first noticed on March 1Ith Tt attached the left eye, the other
remaimng unaffected at first  On March 22nd, both eyes were found affected and an opaeity
of the lens of the left eye was noted The other symptoms exhibited were the customary
anenua emaciation and drowsmess There was no edema At all times trypanosomes
1n large numbers and of both hinds were found m the peripheral blood

On March 23rd, the dog was found collapsed and cold  There was ngidity of the
Itmbs, and the respirations were laboured and rapid

About twenty trypanosomes per field were found, nearly all of the short form, and st
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was noticed that their movements were sluggish. As it was evident the dog would die
during the night it was chloroformed and an autopsy performed immediately.

The temperature record from the day when trypanosomes were found in the blood was
as follows:

104:8°, 105-8°., 105°8°., 108-4°, 100-5°., 108-5°, 105°,, 103-40°., 108°., 102+4°.,
103-8°.,, 104:3°,, 108-6°.,, 102-4°.,, 102-8°., 103-5°,, 103-6°.,, 103°., 108-2°., 101-6° F.

Gorged {female ticks (Rhipicephalus sanguineus) were present on this dog, and the
blood from their stomachs was examined on several occasions, but trypanosomes were never
found.

Post-mortem —Very little gelatinous exudation present, emaciation extreme. Muscles
pale and flabby. Eyes exhibited double corneal opacity. ~ A complete soft cataract was
present in the lens of the left cye—a symptom which I think has not hitherto been noted.
"Time unfortunately did not admit of an examination of the brain.

Heart large and flabby, with pale muscular tissue.

Lungs blanched, dry and bloodless.

Spleen: length 71 in.; marked eulargement of follicles, so that the surface of the
congested, but dry and firm organ, was rough to the touch, and exhibited numerous small
elevations.

Liver.—Large, fatty and congested.

Stomach.—The vessels passing to and from the lesser curvature and distributed
externally upon the stomach walls were greatly engorged. The organ was full of dark
brown very tenacious mucus. The streaks of coffee-coloured mucus owed their hue to
altered blood.

A large ulcer found at the junction of the smooth and rugose portions of the mucous
membrane. Its length was $ inch, its breadth 3th inch. Edges of ulcer irregular and
soft, its surface was covered by a slightly adherent blood clot. In addition to this large
erosion seven small hamorrhagic looking ulcers were found scattered about throughout
the rugose portion of the mucous membrane. One or two of these looked as though they
were undergoing a healing process. In no instance were the tiny central holes, mellltione'd
as having been observed in the ulcerated areas of the stomach of an ox, present in this
case.

Smear preparations were made both from the blood clot covering the surface of the
large ulcer and also from the ulcerated surface after removal of the clot. These were
stained by the Leishman-Romanowsky method, and in both instances large numbers of
spirilla were found (Plate XIII, Fig. ¢). These spirilla, which were somewhat blunt
at the ends, measured from 2-8 p to 7-7 p in length, and possessed from four to seven short
undulations. Nothing like Leishman-Donovan bodies were seen though they were carefully
looked for, but trypanosomes of the short form, which stained badly and appeared

degenerated, were present in small numbers. No involution forms were observed. .
Tntestines.—They were searched throughout their whole length but no ulceration was
detected. .
The stools were dark, liquid and offensive. A smear was made of them, which, when
stained, showed in addition to bacteria, numbers of spirilla. '_l?hese latter, howeve'r,
presented an appearance somewhat different from those mentioned above: f.l‘hen'
undulations were longer so that they had not the saw-edge appearance shown in Fig. ¢,
and they were more pointed at the ends. They may have been merely altered forms.
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There were also present thick spinllar form like two vibrios attached end to end, very
sumlar to those found 1 Monkey 1

Kudneys —These exlibited o subacute nephnitis, and the capsules were shghtly
adherent

Bone musrou —Not examined

Curiously enough m smears made from the splente pulp there was not a vestige of a
trypanosome to be seen, while i the liver specimens both forms were present in
abundance

Exp 10  Monkey 3 —(Cercopitheeus sabrus) weight 27 kilos Inoculated
subeutaneously with about 1 cc blood from Monkey 2 on March 8th  Peripheral blgod
examied each day thereafter and trypanosomes in small numbers found for the first time
on Mareh 13th

The meubation period was, there- - A~
fore just about five days

Alurel 14t —Both long and short P
forms were seen, the furmer greatly <

preponderating  In the cover glass
prepuation they appeared to be of
exeeptional length and extremely

o &
active  On staimng 1 the usual way 2\[%@3 &\\
( N

1

no crease 1n lengin wis manifest
Probably some shrinking had taken
place during the preparation of the
speetmen  Both forms were well seen
but the short ones were very much in
the minorty

A considerable number of very
broad trypanosomes were present
These were probably parasites m the
stage prior to longitudmal division (Fig 70)  Some granules were noted i the short
forms, and 1n one of these latter the nucleus was observed to be at the junction of th~

Mg

<

Fo 10 Devwine Yacorares Fors Monker 3 (X 1750 dism |

mddle and posterior thirds

fwch 18th —The monkey was found to be very 11l It was lying in 1ts cage ma
sem1 prone condition

The blood on exammnation was found to be swarming with parasites, short form= tzor
now as numerous as the broad forms presviously mentioned

This monhey was then treated with blood serum mjections and its further Jus rr 21
be fered under the heading Trentment

Bemg i extremus it was chloroformed on the following duy (March I 27 7
Tost half o kilo m weight

Dost mortem —Stomach, congestive patches towards the pylorux Novlwme

Intestines —Normil
Mesenterrc ylumla enlarged, giv mg a beaded appearance to the suerems—
Spleen —Weight, 23 grams  Large, congested In u tmerr f-z 2o »e gopee

the organ curious mvolution forms were found, one closcly rempyt® ~ 2+ 2
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and allered trypanosome, given in the plate illustrating the article by M. Thiroux* on
7. Paddr.  These forms wi o Tully deser; »

Paddir. These forms will be more fully deseribed when the serum treatment s
congidered. ' '

Liver—Congested

Brain~Slight thickening of the meninges and congestion.  The cerebro spinal fluid
showed no peenlinr forms,

Bone-Marrow tuken from the femur showed no trypanosome forms whatever.

It may be mentioned here that the method of preparing smears of marrow recommended

s Py . . 1

by Price Jonest has been employed and has proved satisfactory.

WO o a * f 2. s . . . .

Exp. 11 Jerboa 2. The blood of this unimal, on examination before inoculation, was
found 1o harbour hiemogregarines.

It was inoeulated on February 2und with a few drops of blood from Monkey 2.
Febraary 26th, Blood examined.  No trypanvsomes found,
Eehruary 2804, Fonnd dead and cold,

Uleeration of the stomach present. No smears made as specimen kept for colour
preparation.

Trypanosomes found in the heart’s blood.  Involution forms present.

Exp. 120 Rabbit 2 9. March dth. Tnoculated subentancously with about 15 ec.c.
blood from Dog 4. This rabbit had its blood frequently examined, with and without being
centrifuged, up till the end of March, but no trypanosomes were found nor were any
symptoms of {rvpanosominsis vicible save a slight but progressive emaciation. About the
beginning of April it was neticed that the rabbit’s eyes were becoming infected and in a few
days n similar condition to that deseribed and figured by Musgrave and Cleggt as oceurring in
rabbits after inoculation with the horse trypanosome of the Philippines was apparent, namely,
a severe blepharitis with some conjunetivitis, a narrowing of the palpebral fissure, wdema
of the eyelids and falling out of the hairs surrounding the cyes.

April Ath.  Blood from ear examined.  After prolonged search one trypanosome (a long
form) found in the cover glass preparation. A considerable number of parasites were present
in a drop of fluid taken from the wdematous tissue of the lower eyelid after a slight incision
had been made. No trypanosomes were present in the thick, gummy discharge from
the eyelid.

April 8th. Blood film stained. A considerable number of trypanosomes found. Both
forms present.

On this day it was noticed that the respiration had become rapid and wheezing,
somewhat of an astlmatic type, possibly due to a congestive condition of the nasal
mucous membranes,

Apil Tth.  Baldness very marked round the eyes. Respirations rapid, wheezy and
laboured. Animal looks very ill but takes food freely.

April 10¢th. Rabbit in much the same condition. ‘

April 11th.  Animal unfortunately killed during the night by a mongoose, which escaped
from a cage in the fly-proof house. Found stiff, cold and decomposing. Autopsy performed
as soon as possible, but bacterial invasion of the tissues had occurred, and in smears made

* Am. de I'Inst. Pasteur, Paris, 1905. Vol. XIX., p. 65. f Brit. Med. Jour., London, Feb. 25th, 1905, p. 4'09.
+ Trypanosoma and Trypanosomiasis with special reference to Surna in the Fhilippine Islands. No. 5. Publica-
tions of Bureau of Gov. Lab. Manila, 1903.



TRYPANOSOVIASIS IN THE ANGLO FGYPTIAN SUDAN 139

from spleen, Liver, stomach surface, blood of vessels of stomach, lung s and heart s blood no
trace of trypanosome mnfection wis detected

There was no ulceration of the stomach but the gastric vessels were engorged At one
pomt there wis 1 congestive patch on the mucous membrane

Exp 13 Dog 5 A panah suggesting tuberculoss

March 18th - Inoculted subcutaneously with about 2 5 ¢ ¢ bloud from Dog 4

Wurdh 22nd - Blood examined  No trypanosomes present

Wwrch 231d Blood exammed Trypanosomes present about 12 per microscoprc ficld
neuly 1ll long forms and very lively The meubation period was, therefore 5 days Thiy
dog was treated by mjections of chrysordine mtravenously and 1ts case thus falls to be
described when treatment 15 considerel (p 156) but the post mortem examimaton was very
mteresting wnd the results may be here described

dprid 1st Ammal m a dymg condition m the cvenng chloroformed and kept m the
1ce chest till the followmng morming

Aprl 2rd - Autopsy performed no external signs except emwiation

Stomack —The vessels pussing to and from the lesser curvature anl dntubuted
externally upon the stomach well were much engorgel The gastric contents conssted of
altered blood and glury mueus There was no ulceration but long the ridges of several
of the ruge there were reas of congestion presentng a dull red edematous wppewrwnce
Smears from these shewed spilla similar m every respect to those shewn m Fig ¢

Smears from the stomach contents also shewed spinlla  No trypanosome forms
present

Intestines —Full of altered blool wd mucus  Peyer patches congested exhibitmg
an appearance somewhat lihe that seen early enteric ipproaching to the shaved beard
wpect  There was no uleeration

A smear from the surface of 1 congested patch shewed neither spirills nor trypanosomes

There w1s great enlargement of the mesenterie glands espectally m the appendicular
area where there was 1 regular bunch of them the largest bemg 3 mches m length On
section they shewed no ciseation but as they may prove to be tubercular they were put
151(16 fOl‘ nllCI'OSCDI)lCdl examin ition

Larac Intestine —Wholly un uffected

Spleen —Large and congested smew  No signs of trypanosumes

Tues —Also Jarge and congested  Smear shewed numerous curtous nvolution forms
probrbly due to the treatment adopted

Kadneys -—Shght congestion

Brain —Engorgement of superfictal vessels Some excess of cerebro spmal flmd
Smear of flmd made  No trypnosomes present

Lone mairpr —Dark red m colour  Smear, negative

Tungs —Smear, negative

Heait s blood —Smear, neg ive

The absence of trypanosomes m ul the smewr prepirations except the hver 1s & peculiar
and mterestng frct

Compore with the findmgs m Exp 6

Exp 14 Gerbil 2

WVurch 4t Inoculuted intripertomdly with o few drops of Lloud from Dog 4

Varch Tth  Trypanosomes found for the first tune m blood tuhen from the tarl
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Marel Y0tk Animad i dves parti
e g "t‘nm.d Lo Tyves partially closed.  Head held Jow. Coat roughened
~«‘s,.‘, T N T s . 3 N e
l;\] wattons rapid. The blood was swarming with trypanosomes, chiefly long forms. and 51;
this case the prolongatio wwasi  contn .
SRCIT gation of the protoplus asites hohi
e ! ¢ protoplusm of the parasites behind the eentrosome was verv
H it . )
Mareh 1000 Blood Bterally alive wi i
| .i leod Titerally alive with parasites. There scemed to be as many
rypanosomes as there were red blood corpaseles. Thev wore ocir i ' y
oo s thee 1 ] m.lu., Uui}, Wwere extremely uetive, and a great
Yool torms were seen due to the propagation which was proceeding.  Dividing forms
N s - LIS . \ ) . . N = -
hoth long and short, were numerous, us were broad forms and forms united by their posterior
ends (g 71). .
. Sote of the parasites presented a very curious aspeet. their undulating membranes
betng of great size, ?
Considering the grent infection, the gerbil showed remarkably Little sign of illness
m,. « . -
Freatment with the blood serum of a
water buek was begun on March 20th,

e

so that only the post-mortem signs
need be here consideredd,

The animal was found dead on
March 24th.

Unfortunately the stomach  had
undergone decomposition.  The spleen

was enlarged. its length being 1ith
inches, the total length of the gerbil,
* ~ excluding the tail, being 4 inches
,‘ ‘”Yﬁ. A Nothing else of Interest was noted.
The heart’s Dblood and liver showed
degeneration forms of trypanosomes.

Smears of the spleen, brain, spiaal
cord, bone marrow amd intestines,
showed nothing peeuliar.

Lxp. 15, Goat 19.  Weight,
13 kilos. March 21st.  Inoculated subeutaneously with 1 ce. blood from Dog 4.

The blood was examined every day with negative results down to Maveh 30th. On that
day one trypanosome, 1 long form, was found in the whole cover glass preparation. The
Thereafter the blood remuined free till April 16th, when

Fro. 5 Fosus wiri ruen Posiasion Exts s Contacr (N 1780 dlaml}

goat presented no sign of illness.
two trypanosomes were found in a cover-stip preparation.  They seemed to be long forms.

At this time the animal showed no signs of emaciation.  Nothing was found in the bleod

examined on April 20th.  After this date it was noted that the animal was beginning to get

Not till June 20th was any sign of weakness exhibited.  On that date the gont

thinner.
No enlarged cervieal glauds could be

was found lying down. The appetite was fair.
detected.  Trypanosomes, as before, were very searee in the peripheral bleod.  On
) . . LY . : da Sy QW 1iYaa S

June 22nd the goat weighed 9°8 kilos; on May 81st, when in extremis, 83 kilos.  No
- - - - e T ey R
parasites in peripheral blood. The animal was extremely emaciated.  There was no cedema
Chloroform was administered, and a post-mortem performed

and no aftection of the eves.
immediately, but little of interest was noted. There was, however, 2 marked increase of
cerebro-spinal fluid which, morcover, was cloudy, and on standing deposited much sediment.

The

The brain was cedematous. There was no uleeration in the stomach or intestimes.
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liver was congested, but the spleen looked normal The mesenteric glands were enlarged and
one of them was hemorrhagic Bone-marrow, pale  Lungs, anmemie and retracted  Smears
were made from the heart’s blood, liver, spleen, intestines, bone-marrow, glands and cerebro
spmal flud In the last mentioned only were trypanosomes found—a few unaltered,
apparently long forms, bemng present, but they did not present a characterishic appesrance
In the heart’s blood myelocytes wud eosmophnle myelocy tes were present

Exp 16 Gerbil 8 DMarch 18th  Inoculated mtrapenitomally with o few drops of
blood from Dog 4

Blood examned daly and found to be infected on March 22nd  Tncubation period,
31 days

Trypanosomes of both forms fairly numerons  No *tadpole” forms, like those described
i rats by Dutton and Todd, found  Punctate basoplulie degeneratton of the red cells was
present It 13 common 1n gerbils, as 1s

polychromatophiha TR

Trypa were tantly (‘::) L) @\\\
present m the blood m farr numbers 2: . [N
t1ll death occurred on Aprl 3rd  The e T EN e i
symptoms were drowsmess and pro- ,;\_; % 1% - \"‘JJ :}*
gressive emaciation, no cedema, Aprl f‘ ok 4 n Cj’ o
3rd  Ammal found dead mm the 5 P g‘.@ () C';’%
morning ~ L4

on OO
Post mortem —A bunch of nema- o] & ‘/ﬁ‘:\) @r}. ‘

organ contamned altered blood and
thick, tenacious mucus  There were
congested pomts on the surface of the
mucous membrane which looked as
though they might have gone on to 4;;‘_;“(" C::J D >
uleeration S M"/

Smears were made from these
small arexs In these no spumlla
were found, but some very curous forms of trypinosomes were present

Thus there was a pear shaped form, the bulbous part almost wholly surrounded by the
looped free edge of wn undulating membrane which sprang from a centrosome situated close
to the root of the long flagellum  The protoplasm was shghtly granular, and there was a
distinct vacuolod aren beside the centrosome  Another quamt form was fish-shaped, with
a thick, short, blunt anterior extremity, a well marked centrosome, vicuolowd area and a
nueleus which had lost 1ts differential stamning, and was mdefimtely marked  The whole
parasite stamed m a peculiar manner and was probably an wvolution form

In addition to these, tmy forms shaped like trypanosomes were seen I am doubtful 1f
these are parusites at all

Ther protoplasm stamed a famt violet-pmh or ruddy hue, quite a peculiar colour
while the centrosomes and nucler were stuned deep Romnowshy red  They possessed no
viable flagelln and were furly numerous  Plate XIV , Fig f

Frntly stamimng forms, with therr postersor ends m contact, were also seen

Heqrt —Ordiary trypanosomes, both forms present

S
A4
todes found 1 the stomach  That Q
En]

«

Fic 77 —Fors s seen In Brooo Monkey 4 (x 833 dam)
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Liver, Spleen and Tun s — : i
oddly-shaped involution for:)';’s. 'SD’]’:GRst q hoved 01'c.11nar‘r frypanosomes and spherical and
00t of fofl i .+ Lhe spleen was 1 ineh in length, the gerbil from snout 4o
Lerebro-Spinal Lhid —Many trypanosomes were fox 1; a bi
nueleus nndorgoing segmentation was 'noted. Plate XIV ;‘(I , 'd virtshaped form with «
Love-marrow —No trypanosomes present. e
E.\':p. I7. Monkey 4 (Cercopithecus sabecus).  Weight 2+4 kil
Marck 271k, Tnoculated subeutaneously with 1 c.c. blood fr;))l() ?)o 5
Trypanosomes of both kinds found for the first time on April 3rd o
April 5th. Treatment with blood serum commenced (vide p 166.)
E.\.'p. IS. Gerbil 11, No basophilia present in the erythroéyteq '
ek 2Gth,  Tnoculated subewtancously with a few drops of blgc;d from Dog 5
March 20th,  Both forms of trypanosome present (Fig. 72). This fm'ogl |
treated with serum (vide infra). A e s o
m : 1
a“m‘eldh;‘;1 ;::;ﬁmu] was found dead on April 3rd.  Its stomach contained nematodes and
There was some congestion at the cardiac end.
Unfortunately a baeterial invasion of all the tissues had occurred, and the smears made

showed no trypanosome infection.
The spleen measured 14 inches in length while the gerbil from snout to root of fail

was 41 inches.
Iixp. 19. Jerbon 3. The blood contained a few hemogregarines.
Mareh 22nd.  Inoculated subeutaneously with a few drops of blood from Gerbil 2.
March 25th.  Trypanosomes present, four or five per microscopic field. Very typical

long and short forms.  Emaciation set in, and the jerboa died on the morning of March 28th.

An autopsy was at once performed.
Stomach.~TUleerated, there being several small heemorrhagic erosions, and, in addition,

tiny aveas of congestion. There was the same sticky, coffee-colonred mucus present, as in

Dog 4 and the other cases quoted.
Smears were made both of the blood clot covering the largest ulcer, and from the surface

of the ulcer itself.

The same condition of things was found in both, <.e., (a) ordinary short trypanosomes ;
(b) involution forms of various kinds; (c) the curious small “ruddy ” forms which were present,
in Gerbil 8 (Exp. 16). The intense staining of their relatively large nuclei, and centrosomes
was again evident. Some trypanosomes looked as though they had undergone involution,
nucleus and centrosome remaining well marked, but the general shape having entirely altered.
A number of these forms looked extremely like Leishman bodies, but in none of them were the
short chromatin rods so characteristic of the parasites of Cachexial Fever seen. A spherical
dot, hawever, was present, and these are evidently the young forms deseribed by Lingard.”

The tiny “ruddy” forms occurred in groups or singly. The largest found of a typical
trypanosome shape measured 98 p. in length, by 2'8 . in breadth at the broadest part, ¢.e.,

the nucleus. Plate XIV.; Fig. /. ‘ - .
Heart.—Blood ; trypanosomes present. ~ Both forms seen, also involution forms like
those found in the stomach. None of the small “ruddy ” kinds seen.

* Indian Med. Gazette, Caleutta, Sept. and Oct, 1904.
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Lung, Bone mar row and Laer also showed altered trypanosome forms

Spleen and Brain —No trypanosomes present

Exp 20  Gerbil 10 —Weight 34 grams  This gerbil’s blood contaned some red
cells mnfected 1 the manner to be deseribed

Aprd 4th  Inoculated subentaneously with 25 ¢ ¢ Dblood from Monhey 4

April 8th  Trypanosomes mostly long forms found 1n the blood  Some short forms
showmg granules were alvo present

Aprl 8t Trentment with chrysoidime begun (1ede p 157)

Exp 21 Monkey 5 (Cercopithecus sabaus)

April 10tk Inoculated with 1 ¢ ¢ blood from Rablat 2 (Exp 12)

iprid 15tk Blood exammed Nil

Aprl 17th  Trypanosomes present  One or two per field  Mostly long forms

Aprl 22nd  Many parasites seen  Dividing forms noticed

Aprid 24¢h Condittons the same as on Apnl 22nd

May 8th  The amimal has been getting thm  Mucons membranes somewhat anemic
but blood of a good colour Four or five trypanosomes seen m most flelds  Faees
exammed microscopically No spirilla or trypanosomes found A few red cells and o good
many leucocytes present

May 15tk Monkey very 11l and evidently nearing 1ts end  Appetite still preserved
Trypanosomes not so numerous mn the blood as formerly Some apparently degenerated
forms showing vacuolation  Chloroformed at 3 15 pm and autopsy performed at once

Body emactated No scrotal cedema or eye infection  Mucous membranes markedly
anemic

Hear£'s blood —Both forms present The long trypanosomes extremely active, rapidly
traversing the field and moving almost like spirochstes Nothing special noted in stained
preparations

Spleen —S8light enlargement only Malpightan bodies not wisible on the surface but
seem to be enlarged when section made Some congestton present On staming 2 smesr
no vestige of » trypanosome conld be found, a somewhat remarkable fact

ZLawer —Slightly congested  Both forms found m smear

Stonurch —Vessels from smaller curvature engorged Two areas of congestion shewing
early ulceration  But Little necross present A smear was made from one of these surfaces
but neither trypanosomes nor spirilla were present

Intestines —Congestion and ulceration of Peyers patches In smears made from these
areas a few spnlla were found, similar m appearance to those discovered 1 the stomach
uleer of Dog 4 (Exp 9)

Ciweum —A large punched ont uleer was present, 1ts surface covered with blood clot
Smears made from the clot and from the ulcerated surfice shewed nerther trypimosomes
nor sprille

Large Intestine—Ulcerated arens present m the trunsverse and descending colon,
These ulcers are more advaneed than those m the small ntestine  One ulcer measured
4 mch 1n length and wis markedly hemorrhagie A smear showed many bacillt red and
white blood corpuseles and a vast number of very thun, lightly staming vibrios and spinlia
Some of the latter were of derable length p g from four to six undulations, but
they did not resemble the spiritla found m the cise of Dog } or those present mn the smear
made from the small mtestine

s
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Tsces.—These were soft, yellow and not offensive,

Mesenterie: glunds—These were enlarged and yellow (fatty ?). They were mneither
congested nor Iumnorrhugic. -

Lungs~—Markedly anemie.

o —_— ‘ .

o oot b oy B Tl s gl sl

. - e ' . sistence.  Smear s?xowed 1?0 pm‘fxsxtes.

srian~Rather anwmic. A slight increase of the cerebro-spinal fluid which contained
trypunosomes. A stained smear of the flnid showed nothing but long forms. Some of the
parasites hud completely disintegrated, possibly as a result of the spreading out on the slide.
Only the centrosomes and free edges of the undulating membranes, the latter prolonged into
the flagella, remained.

Some experiments in vitro were conducted with the trypanosomes derived from the
heart’s blood of this monkey, as it was thought that a means of telling whether we were
dealing with only one or with two species of parasite, might thus be found. Bqual parts
of infected blood and sterile citrate solution were placed in sterilised glass tubes and
incubated at 37°C., and at a temperature varying between 21-6°C. and 24°C. respectively.

After 24 hours a few somewhat sluggish trypanosomes were demonstrable in the warm
tube.  In the cold tube lively forms were present,

After 48 hours, living forms were found in both tubes, but those in the cold tube were
much more lively and also more numerous, Dividing forms were present in both tubes. In
the cold tube, baby trypanosomes were seen separating off from the parent parasites in a
manner resembling that figured in Laveran and Mesnil's Treatise, Fig. XX, p. 211. I
also noticed appearances suggesting those shown in Fig. IT., p. 333 of the Journal of the
R.ANLC. for March, 1905, in connection with the cultivation of the Leishman body. In
other words, slender spirilla looking forms could be seen separating from the flagellated
parasites. In stained prepavations only the long forms were clearly recognisable, though
what might have been short forms were seen. It was very difficult to be certain. A general
approximation to spirillary form was evident. Both ends of the parasites were pointed and
the chromatin was somewhat diffused. Nuclei and centrosomes were apparént, but the
staining reactions had altered, and in the specimen kept at 87°C., differential staining had
been lost to some extent. The flagella stained indifferently well.

After 70 hours no trypanosomes were found in the tube kept at 37°C. In the cold
tube o considerable number of lively forms were present. A few motionless parasites were
also noted. The trypanosomes approached still more closely to the spirillar type, being

very attenuated. A ruddy staining of the cytoplasm was also noticeable. ‘
After 92 hours the same condition of things was found. There was a still greater

approximation to the spirillar type but no true spirilla were found. On staining, no flagella

were visible, Curiously altered forms were also present. . -~ »
After 110 hours it was found that bacterial invasion, always a difficult factor to

exclude in Khartoum, had taken place. No living parasites were found, but degenerated

forms could be seen. ‘ ' ‘
BExp. 22. Gerbil 12. Weight 15 grams. This was a small dark gerbil, apparently a

different species from those hitherto employed. Its blood did not exhibit basophilia.

i y ; bil 10.
April 10th.  Inoculated with a few drops of blood f.lom Grer ! -
Aﬁril 19¢h. One long trypanosome found. Very lively. No “tadpole ” forms seen as

described in 'T. dimorphum in rats by Dutton and Todd.
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Aprd 15th - Blood swarmmg  Trowtment with so-called soluble cuysordine Lepin
and ease therefore considered under treatment (e p 167)

Exp 28 —Rat (Uus deewmanns)  Blood free of parnaites

April 12tk Inoculated subeutancously with 25 ¢ Hool from Qabal 10 to we of
“tadpole forms developed The blood was exammed daly after Apral Lith tall Apul 2w,
but no trypanosomes wero found  Accordingly Tvp 28a wun parformicd, the tat boiygg wynin
moenlated, this time from Monkey §

Aprid 231d  Rat found dead  Spleen enlarged  Baotorml myvusion of the tisnea lind
occurred and no parasites were found m smears made from the heart’s Blood amdl snasonm
organs

Exp 24 Jerbod 6 —This ammal was used for an smmunssation Cepetiment watle blowl
serum and 1ts case 19 accordingly conmidored under trentment (p 170)

Exp 25  Monkey 6 —(Cercopithecus sabaus)  Woght 1 3 Jalon

Aprdd 24k Inoculated with 1 ce blood from Monkey 5

Aprid 29tk Trypanosomes present in peripheral blood  Nuwrly all Jong forma

May 5th Both forms present and lively  Twenty to thaty m cach fldd O
stuming, the short forms were found to predommnte  Many of thom were very Trowl anid
exinbited chromatm grinules, vacuoles and Iarge undulnting mambrancn Botne of the lony
forms were dividing  Thss monhey w9 trcatcd by blood scrum angecttonn an 1 stw hintory 1
therefore considered later (p 168)

Exp 26 Gerbal 13 —May 5th  Inoenlated from Monkey 5

May 8th  Both forms prescnt i the blood tho lung forms prcdommatmg

May 10¢h Ammal fonnd derd and decomposing Bacte ual invaston of fisuics

Exp 27 Gerbil 11 —May 4th  Inoeulated from Monkey &

Wy 8th  Both forms prescnt in the blood the long forms pre ponde enting

May 21t Amimal chlorofurmed and bloo lagar tubes o ulnted from the heard
Blood, 1 wlich both forms werc numerous, and meubated st 22 ¢ Al the gl es became
contaminated

Stomach and 1ntestmes examined but no congestion or ulceration found

Exp 28 Gerlil 16 —May Hth  Inocnlated with  few drops ol atrated Vo
from Monhey %

Mary 16t Trypanosomes precent m the Blood Lut fov m nnaber

May 20t Many fields devord of prrastes Two, the grvsteat mumder xeen
one field

This gerbnl was treated with blood seram and <o st 54 condsred fully haber (p 1)

Exp 29 Gertrl 17 —May 116 Inoculated with a fiw drops o f aatrated ol
from Monkey 5

Vay 16tk Trypanosomes present and nameronz

Viny 20tk Trypanosomes present wrl nomerone 6 to 12 per Bl A staned fils
exhiinted both forms and, m addition atrane <hort furms doated all over wuth chreyatn
pots  There were al<o curious amorphots masw~ <}rmir ¢ seatt st of thear "”mf res berm
trypanowmes  Thew apparently were the reult of & natnral depererati g 'n""" with
the abundance of chromatm posably exemylified an effort 1o ¢ pe with b1 deatrretyen,
This was thought to be a surtable case for treatment bv soletle chryeodire whut war feyrs
op Mav 2kst (rude p 158)

Exp 20 Monkey 7 —(Cereoprtherns saler 3} Mar 17k Trorrloted
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o ‘ :
with *25 c.c. blood from Monkey 5. This monkey was untreated and its temperature taken
. 't . . - - ' ‘

daily (with one exception) during the resulting illness.
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May 21st. - Blood examined for the first time. A fair number of trypanosomes found.
Very active long forms most in evidence.  On staining both forms were well seen.

May 23rd. Blood inoeulated into Monkey &,

May 27th.  No trypanosomes found in a fresh film.  Note that this coineided with a
full in the temperature.  Blood inoculated into Gerbils 18 and 19.

Map 28¢h.  Fresh film.  After a long seaveh one short form found. It was sluggish,
exhibited vacuoles and was apparently somewhat degenerated.  Temperature still low.

May 29¢h. Fresh film.  IFull of trypanosomes, especially long and very active forms.
Tt is worthy of note that the temperature had risen 4° I'. since the previous day.

May 30th.  Blood in mueh the same condition.

June 10th.  In the interval the disease had steadily progressed, and the animal had
shown the usual symptoms of anwemia, emaciation, dejection, and drowsiness. There was
edema of the left eyelid, corneal opacity, and some blepharitis.

On the morning of June 10th the animal was found dead but not decomposed.

Post-mortem.  The only special point noted was a general enlargement of the

mesenteric glands,
Peyer’s patches were well marked at the lower end of the ileum. No congestion or

uleeration found here or in the stomach.
Portions of the lung, liver, spleen, which was slightly enlarged, kidneys and supra-

renals were preserved for section preparations.
Exp. 81.  Gerbil 18.—DMay 21st. Inoculated by scratch inoculation from Gerbil 14.

May 27th. Examination of the blood having proved negative, the animal was
re-inoculated on this date from Monkey 7, the blood of which it will be remembered showed

no trypanosomes on this day.
Bxp. 31la.—June Gth.

agglutinating and dividing forms present.
This animal ran a course and died some time after June.

Exp. 82. Monkey 8 (Cercapithecus sabaus). Weight, 2 kilos.

with 25 c.c. blood from Monkey 7. ‘
June Tth. Animal lively and well. Blood examined for the first time. Both forms

present, long ones predominating. There were 6 or 7 per field. ~Weight 2 kilos.
Treatment with soluble chrysoidine begun. Case considered later (p. 158).

Fresh film found to be swarming with trypanosomes ;

—May 23rd. Inoculated
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Exp 83  Gerlil 19 Weight, 42 grams —Red cells showed granular basophha

May 27t Tnoculated with 4 few drops aitrated blood, m which at the time no
trypanosomes were found, from Monkey 7 (pige 146)

June 6th  Trypanosomes present but not numerous, and only long, lively forms seen

June 28tk Many trypanosomes, mostly long forms

June 30th  In extrenus, chloroformed — Weight, 23 grams  Post-mortem  Shight
conjunetivitis of left eye  Spleen enlarged  No ulceration m the stomach but non
adherent blood elot present, as well as a bunch of nematodes

Tn a smear made from one of the clots degenertted trypanosomes were found (Note by
Major Dansey Browning)

The following evperiments were partly or wholly performed by M: Fredriels, my
laboratory assistant, when I was absent on lewe  They were performed merely for the
purpose of currying on the stiun but some notes were 1ept both by Mr Frednelis and by
Major Dansey Browning who from time to tume hindly supervised, especinlly when post
mortems were performed

Exp 3%+  Monkey 10 (Cercopithecus sabreusy — Weight 23 lilos —June 15th
Inoculated subcutaneously with 25 c ¢ blood from Monkey 8

June 21st  Blood exwmned for first time Trypanosomes both forms present the
mayonity bemng long forms

July 14th  Amimal weak and ailling

July 16th  Found dexd  Weight 12 hilos

Post mortem —Only pomnts noted were erosion of stomach and econgestive patches m
the small intestine Smears from these areas proved negative as regards trypanosomes or
spirilla

Exp 85 Monhey 12 (Cercopithecus sabeens) August 14th  Inoculated from
Monhey 10, 25 ce subeutaneously

August 24th  Large mfection found

August 29th  Found dead Weight, 2 2 kilos

Post mortem  Apreal pneumonia present  Trypanosomes m hearts blood degenerated
An attempt to contmue the stram by mjection of this blood mto Monkey 13 failed this
constitutng Bxp 36

Exp 87 Gertal 20 July 28th  Inoculated with 25 cc from Gerlnl 19

July Tth A few trypanosomes found

July 29th  Very weah

August 3rd  Found dead  Bactenal mvasion  No ulceration

Exp 38 Gerbil 21 July 29th  Inoculated subcutaneously with 5ce blood from
Gerhil 20

August 2nd  Blood mfected

August 8th  Blood swarming with trypancsomes

August 19tk Found dead—decomposed

Exp 39 Gerbil 22  August 8th Inoculated subcutaneously with 25 ce from
Gerlnl 21

August 17th  Blood swarming

August 28tk Found dead  Spleen enlarged No uleeration

Exp 40 Gerbal 23 August 20tk Inoculated subcutaneously from Gerbil 22

Auqust 22ud  Shght mfection
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Ezztevzi’;er 1(}81‘7;).1 Iz)zad. Nothing noteworthy found post-mortem.

00151())’7)3;» éom_el }; ied“ I;S’zprfz:;z'er 5th.  Inoculated subcutaneously from Gerbil 23,

Exp. 42. Gerbil 25. September 14 . . :

Octoben 6. Diod. e ;21 o th. Inoculated subeutaneously from Gerbil 24.

. Exp. 43. Gerbil 26. September 21st.  Inoculated subcutaneously from Gerbil 25
Failure. .

Exp. 44.  Monkey 14 (Cercopithecus sabeens),  August 17th.  TInoculated from
Geerbil 21.

August 22nd.  Severe infection.

September 3rd.  Very weak. Chloroformed.

]’.ost~mortem. St?mach much inflamed and contained three large uleers. No spirilla
found in smears. Curiously altered forms of trypanosome found in a smear from the liver.

Exp. 45. Monkey 15 (Cercopithecus sabeus). Weight, 2 kilos. September 3rd.
Inoculated subcutaneously with about 25 c.c. blood from Monkey 14.

September 15th. Trypanosomes present.

September 30th. None found.

October 5th. 'Two or three present per field.

October 14th.  Found dead. Weight, 1'2 kilos. Having returned from leave I
performed the post-mortem on this animal. The stomach was normal. In both small and
large intestines, ulcerated areas were found surrounded by inflammatory induration. Raised
red nodules could be seen under the peritoneal lining when the gut was viewed externally.

Smears were made from these ulecers but no spirilla or trypanosomes were found.
Portions were kept for section preparations.

Exp. 46. Monkey 16 (Cercopithecus sabwus). Weight, 28 kilos. October 5th.
Inoculated with 5 c.c. blood from Monkey 15.

October 17th. Blood swarming with trypanosomes, both forms being present and
easily recognisable, especially on staining.

On this date 1'5 c.c. of this monkey’s blood was inoculated into Calf 1, constituting
Exp. 47, which has already been considered in the article on cattle trypanosomiasis.

October 19th.  Treatment with chrysoidine in suspension was begun on this date, and
the case is accordingly considered later (p. 159).

Exp. 48. Monkey 19. (Cercopithecus saboeus.) Weight 17 kilos.

October 22nd. Monkey inoculated with heart’s blood from Monkey 16.

October 28th. A large number of trypanosomes, nearly all long forms, present, three
or four per field (oc. 1, oil émm. 1/12. Leitz.)

November 9th. Both forms. Many vacuolated.

November 15th.  Animal died in the afternoon. .
Spleen enlarged but firm. No ulceration of stomach or intestines, but slight congestion of

mucous membrane of lower part of ileum noted. Otherwise nothing noteworthy. In heart,
spleen and liver smears, ordinary, unaltered trypanosomes were seen. In a smear of the
bone-marrow, forms like the Leishman body were present, presumably the young forms

described by Lingard and already mentioned. .
Exp. 49. Monkey 20. (Cercopithecus sabarus).  Weight, 1'3 kilos.
November 15th. Inoculated subcutaneously with heart’s blood from monkey 19.
November 20th. Examined for the first time and found to be infected.  Both forms

Post-mortem performed at once.
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present and full of chromatm granules Some seen undergomg longitudmal dwison
Anumal Iooks 11l and emacmated, but weight was 12 lalos Treatment with chrysoidne begun
so considered later (p 160)

Exp 50, 51 wnd 52 have not been concluded at the tume of wntmg and so need
not be considered

T append tables giving detarls of these moculation experiments, so that the results
obtamed can be readily noted (p 128 et scy )

Having described these, we are m a better position to discuss the identity of the
trypanosome o1 trypanosomes in question It appears to be always a matter of considerable
ufheulty to come to a defimte deersion on such a powmnt, and mdeed 1t may be impossible
without the ad of cultivatron and immunisation expermments  Koch* has recently raised
the question as to whether 1t will not be possible m certamn cases, and especially m the
pathogenetic trypanosomes of mammals, to decide the species by a study of the developmental
forms 1n the Glosssne  The question at 1ssue, 1t will be remembered, 15 whether we are
dealing with T dumorphum or with an 1nfection by two different species of trypanosomes,
one of these bemg presumably [ Evans:  For purposes of comparison I would direct
itention to the stindard treatise on Trypanosomiasis by Laveran and Mesnil, which deals
tully both with 7' dunorphum and 7 Euansi, to the work of Dutton and Todd, on
the former parisite, found m horses mm Senegambia, and to the very full report of
Musgrave and Clegg, which refers especially to Surra i the Philippme Islands

Dealing first with the morphological aspects of 7' dimorphum as described by
Dutton and Todd, who discovered 1t, T think 1t will be apparent to anyone who compares
their photomicrographs of the horse trypanosome of the Gambia with those of the mule
trypanosomes of the Sudan, Fig 69, that they are extremely altke This apples at least
to their Figs 2 and 3, on Plate 1  There, long forms exactly sumlar to those shown m
Fig 69 appear, whilo their so called “ stumpy ” parasites correspond closely to what I have
described as short forms

Agun comparing their long forms m the coloured plate with those i my stamed
specimen, I find a great simlarity i structure

On reading the descriptions of their long and “ stumpy forms, one finds their account
of the former agrees with that I have given of the long forms m mules with one
possible exception ¢

They state that these forms are most numerous in the blood of an infected ammal a few
days before 1ts death

In my untreated cases they occurred early m the mfection, persisted throughout the
disease and were not specially numerous ante-mortem

Taking next therr ¢ stumpy " forms  These appear to answer fairly closely to my
short forms—at least, as seen 1n experimental ammals  In the original mule’s blood I never
found them so broad as they describe They note that the stumpy forms survive for a
longer tume 1n fresh preparations than the long forms T have found this true of my short
forms so far as cover-glass preparations go 8 1t 15 very dufficult to say if a
trypanosome 1s really a short form or a long form which has beeome much broader than usual
prior to divsston, and 1n which the flagellum has not stained well or 15 not well developed
This leads to confusion, and possibly may account in some measure for the intermediate

* Sitzungber d Kancrpr Akad d Wus, Berl, Nov 23xd, 1905, p 908 962
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forms mentioned by Dut‘?on and Todd. I majf also have mistaken altered and dividing long
fo.rms for sh.ort forms in process of division. Dutton and Todd state that they never
witnessed their stumpy forms undergoing fission.* ’ ’

- ii zl;ihi:;msotiz?eo ];:I iz:zl ;fla;zil;xlgezeen in;]:lro.wd]eyd sl.ides what I shounld call intermediate
mules. I have, however, never seen tllveefn' tlelr '.‘?zm‘”']?}‘u.m e the trypano'bjomes o
have T met witl;the “ tad’ ole forms™ th i dam 1); S.tamlng hyal%ne form. they describe, nor
have not emplosed the Sampe Lo b ey1 escrlle in rfsmts and mice. ?_‘hls may be because I
ot adorgoing 11 animals as they did. However, .m the ca.se of Monkey

. omg the serum treatment, I saw small forms which certainly answered
very closely to their description of the *“tadpole™ forms, (Plate XIV., Fig. c.) Indeed
their “tadpole” form is not at all unlike the 7. nanum of cattle, save that it has a longe;
flagellum.  Occasionally, and more especially in blood smears from internal organs, I have
seen the round forms figured in their coloured plate, and which may be altered female
trypanosemes, macrogametes.

On the whole then, from a morphological standpoint, the mule trypanosomes approximate
very closely to the description of 7. dimorphum given by Dutton and Todd.

Let us see how they fare when compared with the account given by Laveran and Mesnil.
These observers did not see a long free flagellum in the long forms of 7. dimorphum. I
have already quoted Professor Laveran on this point. They never observed the “tadpole
forms, nor the pale hyaline variety. The French savants state that the undulating
membrane is never very well developed, and that in the short forms it is united very closely
to the body, properly so-called. In the trypanosome of mules, as found in the blood of
experimental animals, the undulating membrane is often very well marked, and, as has been
pointed out, is frequently bunched” on the body of a short form in a way which reminds
one of what is found in the trypanosomes of fish and reptiles, though it is never extremely

prominent save in involntion forms.
The French authorities do mnot recognise the intermediate forms and state that

granulations are rare.
There is, however, nothing in their observations which would lead one to declare that

the trypanosome of mules is not 7. dimorphum. It is well known that in different animals

the same trypanosome may present very different aspects, and if some variation can be admitted
as regards flagella it can also be admitted for the undulating membrane and the presence of
chromatin granules. Further, at different stages of the disease different appearances are
exhibited, and it is only recently that attention has been directed to the existence of asexual
and sexual forms. .

As regards the parasites of Surra, the long forms in mules certainly resemble 7. Luvansi.
Tt would seem that the latter is more mobile, frequently traversing the field of the microscope,

-but little can be based on such an observation.

Tf the long form be 7. Fvansi, what is the short form ? .
T'. nanum, the cattle trypanosome found in the same regions, but from a mor?hologi?al
standpoint T do not think the two are identical. The question could only be satlfsfaxctorlly
settled by inoculation of the mule trypanosomes into cattle, and so far I have neither had

One naturally thinks of

h cases thab these short forms really represent female trypanosomes, while two forms of
hich undergoes longitudinal division and a male sexual form, a

% Tt is possible in bot
th a hyaline cytoplasm and very long flagella.

long parasite may exist, an asexual form w :
microgamete, represented by slender frypanosomes wi
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the means nor facilities for conductng this work on a large scale  The single experiment
performed (vide p 122) goes to show that the short form 1s not 7' nanum

On the whole, considermg the mutter from a morphological standpomt, I am strongly
melmed to thmk the mule trypanosome 1s 7' dumorphum Nor when we turn to compare
the result of experimental moculation 15 there anythmg foreible to be urged against such a
view I have not been able to carry out so admirable a series of experiments as that
conducted by Drs Dutton and Todd,* but so far as they go my results approximate very
closely to theirs True, they did not note any affection of the eyes m dogs, but no doubt
this 18 a vanable symptom Laveran and Mesml state that 1t only occurs occasionally in
the case of 7 Eianst m dogs Tt seems more constant for 7 Bruce: than for any other
vanety The Laiverpool observers found gland enlargement constant mn rats, I have
not observed it either 1n gerbils or Jerboas, but I have now worked with rats proper to a
small extent and have found this to be the case

In ther sohtary rabbit the conjunctiva and eyelids remaimed normal In one of my
cases a contition exactly sumlar to that found by Musgrave and Clegg,i by Sivor and Lecler
and by other investigators, developed

Dutton and Todd employed monkeys of dufferent species to those with which { worhed
In one of them, a baboon, they found the stomach congested and contaming altered blood
and mucus

They seem to have obtained very similar results in goats to what I found m the
solitary goat T employed

It 1s scarcely worth while to pursue the argument Granting that 7' dumoiphum 18 a
distinct entity, I think the trypanosome of mules m the Sudin approaches 1t more closely
than any other trypanosome of which I hive records The tendency 1s to follow Koch
and pay less attention to differences m species and more to the presence or absence of
pathogemerty I have attempted cultivation expermments, but so far without any success
Either nothing developed i the blood-agar tubes or contammation occurred Had I
known that defibrinated blood 15 not essential i preparing the culture media, thrs acadent
might have been avoided As regards the trypano-omes found m blood smears from a
donkey m the Bahr-El-Ghazal, I may note that the specimens were old and stamed badly
As far as one could tell, the parasites rather resembled 7" Drueer  Only one form appeared
to be present T have not yet been able to work out the smail trypanosome I have found
m mules, but T am not at all sure that 1t 1s not 7' agnum I know of two imstances m which
recovery apparently occurred It will, perhaps, be of greater interest to consider the special
post-mortem lesion to which I wish to call attention, namely, the affection of the gastric
and, to a less extent, the mtestinal mucous membrane

References to such o condition are not wantmg i the hterature  Dutton and Todd's Gastnc ane
note m reference to a baboon has been mentioned, Musgrave and Clegyr record the presence of iesunal

mtestmal uleers and uleers 1 the coeea of ammals dead of Surra m the Philippines  Asa :fz’.‘i"s s
rule, however, attention does not seem to have been pail to the condition of the alimentary s‘:{‘;:‘ﬁbt‘:nﬁ
tract, and so far as T know, when lesions have been noted, smers hive not been tahen nor
any further examination performed Greig's recent observations on human trypanosomiasis

have been mentioned

= T eans T R
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My . o oo : . :

L }'numbm of post-mortems in the case of experimental animals now totals forty-nine

and m osixteen of these gastrie or intestinal uleeration or marked congestion was present In’

t DoAY Py ; . v S AT H ‘ .

me ease (Iixp. 8) there wus severe nleeration of the cecum and lower end of the ileum

: I do not think that this can be u mere comneidence. A similar condition was found in
"f sturlxzf('ll of « Shilluk ox infeeted with 72 neem, and I am inclined to think that such
lesions will be found to be common in trypanosomiusis,

As to their significanee, one scarcely likes ; ini

e ) 5 e ¥ not indicate an cffort on the part of the
parasite to leave its host.  Biting flics are regurded as the usual media by which
h‘y;.muosmncs leave .tlw budy of an infected animal, though Rogers* has shown that the
ordinary }u‘msv fly will serve the purpose in the case of open wounds, and fleas and other
blood-sucking juscets are suid to be effective as agents of transmission.  In this connection I
muy state that T have found trypanosomes in bloud expressed from a mite (Dermanyssus sp. ?
prubulgl_v gaalline) twenty-six hours after it had fed on an infected rat. Many of the parasites
were !1\'015, but some were dead. A fine rosette form was also seen.  On staining, unchanged
pm-ftsntvs were seen together with broken-down forms showing only centrosomes, free edges of
their undulating membranes and flagella.  Nothing to suggest a developmental stage was
seen nor were dividing forms noticed.

At the sume time the life-history of the trypanosomes of mammals is still obscure, and
it is only recently that attention has been directed to the multiplication of 7' gambiense
in the stomach of . palpaliv,t while it is only since the above was written that Koch's
remarkable observations,} carried out in German Iast Africa have been made publie, which, it
confirmed, will mark a great advance in our knowledge.§ Is it not possible, however, that if
flies are not available, the parasite may eseape from the body in some different manner ?
If so, may the gastric and intestinal lesions not be evidence of such exit? The condition
found in Cachexial Fever due to the Leishman bodies| will at once ocenr to any interested
in this important subject. At the same time we are immediately met with the argument
that no one has ever found trypanosomes in the stools of infected animals, nor have such
stools been definitely shown to be capable on injection of reproducing the disease; Lingard,
it is true, states the contrary, but he is generally regarded to have been mistaken, and
Musgrave and Clegg, who paid special attention to this point, deny that the stools can
convey infection. Rogers also refutes Lingard’s contention. DMoreover, ulcerated conditions

' of the alimentary tracts in the lower animuls is, I believe, far from uncommon in hot
countries.

In the fuce of all the evidence which has been accumulated, and in the absence of any
experiments with the stools of inoculated animals, one is not justified in putting forward

;rfhs?;iicl;‘am“cc any theory. At the same time the occurrence of spirilla in the gastric lesions may or may
not be regarded as a fact worthy of mnote and there certainly seems to be a general
impression that trypanosomes and spirilla will be found to be very closely related, if they
“are not indeed merely different stages in the life of one parasite. This was first suggested

# Brit. Med. Journ., London, Nov. 26th, 1904, p. 1,454.

t Reports of the Sleeping Sickness Commission of the Royal Society, No. VL., part 14.

+ Deutsch. Med. Wochenschrift, Leipzig, Nov. 23rd, 1905.

§ Sec however the recent paper by Novy (Jour. Inf. Diseases,
do the results obtained by Minchin.

II Christophers’ Scientific Memoirs.

18th May, 1906), which discredits this work as

Med. and Sanit. Depart., India, Nos. 8 and 11.
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by Schaudmns work* on the developmental cycle of the Hiriem bo or Spuochate
Zirmanr 1 of the Stone Owlan Crdea pypen« but 1t 18 worth noting that Novy and McNealt
have not confirmed lus observations while quite recently Rosst has suggested a possible
source of fallacy 1 Schaudinn s llied researches § Now I have no wish to commrt myself
to any theory It does not seem lihely that a trypanosome would change mto a spinillum
m the blood of the same host and I have seen nothmg which would lead me to suspect
that 1t does but Theiler| has recorded both forms of parasite as oceurrmg m the blood of
cattle suffering from ordmary red water and Rhodesian red water fever Petrie has**
also described a Spirochzte 1n the blood of a Martin which at the same time harboured 2
trypanosome m 1ts bone marrow  Further the spinila, which I describe are shortish forms
wd have not the typical pomnted ends of say Spuro hete Obermererr  For all that they are
undoubted spinlla, and I have found them on several oceasions m gastric lesions of ammals
dead of trypanosomiasis I thmk it 1s an interesting observation At present 1t 15 nothmg
more but 1t seems worth while following up the mutter With the ghest powers at my
tisposal 1t looked as though these spirilla were possessed of somsthing Ihe undulatmg
membranes  Further observations lead me to doubt thus I believe these orgamsms to be
of = bacterial nature or at least true spirilla as distinet from protozoa
I have never found such spmlly present m the stomach or mtestines of ammals
fected with tryp 15 Another question arises What 1s the n wure of these small
ruddy forms (Plite NIV Fig f) found m the gastric lesions present m Gerbil 8
(Exp 16) and Jerboi 8 (Exp 19)? T confess I am urable to answer the query  They
are possibly related to the young resistant forms deseribed by Lingard and which closely
resemble the Lewshman Donovan bodies found m Cachexial Fever

IV PrormyLaxis AND TPEATMENT

As regards the former little need be sud as 1n a region like the Southern Sudan but
little can be done of any practical value and the country 1s not yet sufhciently developed to
make the presence of the disease severely felt At present the big game 15 probably of
greater value than the native flocks and herds Steps have been taken to Lumt the trade
with Shilluk cattle though apparently I nanwum has pever been introduced wmto the
Northern Sudan  As stated Ciptun Head has recently ex umined the blood of hundreds of
cattle 1n the Berber district and elsewhere in connection with the rinderpest outbreah and
he has not come across a smgle cise of trypanosomiasis  Mention his been made of the
fact that the ammals m the rear of o carwin are hhkely to escape bemng bitten by
Tsetse flies

Treatment has so far been conducted on two lies Hasving noted +1 that the best
results 1n the treatment of trypanosomrasis had been obtaned by the use of certam anilin
dye stuffs namely trypan red and malachite green 11 whether combmed or not with arsenic, 1t

* (enerations und Wirtwechsel bei Trypanosome und Spirochete Arb ausdem Kawser Gesundheit
Bond \X Heft 3 1904 Translation in Brit. Med Journ Loudon Feb 2ath 1900 p 447

+ Journ Infect Dis Ch cago March 1905

+ Journ Hyg Cimbrdge Jan 1906

§ See also the recent work of Novy and others {Journ. Inf Diseases 18th May 1906) and for 1 review of
he whol subject the art cles on Hemoflagellntes in the Quart Journ of Microscopic Science Apniland June 1906

§ Fortschritte der Veternathygiene 1903 Heft IV

** Journ Hyg Cambridge 1900 Vol ¥ p 101

4t Laverin Compt Rend delAcad desSciences Pirs Vol CXXAIX p 19

+1 Bt Med Journ London Dee 17th 1904 p 1645
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(.)ccul'md to. me that it might be well to test the therapeutic action of another anilin colour
wc., chrysoidine, the hydrochloride of di-amido-azo-benzene (Cp Hy N, HCL). Thougl;
ioiljiiiollll: ill'i);f t;)li nlt:r rvalue yef.; I had obtained somewhat suggestive re§ults with it in
an trypanosomiasis. Thus, some years ago, I found that it was extremely
}etha,l to fish even in very dilute solutions. Further, of all the dyes used in experimenting
o ;Jtloiedem:('l ‘to have the greatest penetrating power, appee.u'ed to pass very readily into the
ploging od stream, anc.l undoubtedly possessed a marked affinity for the central nervous system,
rysoidine  Stalning the brain and spinal cord a brilliant yellow colour.  Although so toxic to fish,
co.mparatively large doses could be given with impunity to rabbits. Weyl,* who experimented
with dogs, regards chrysoidine as non-poisonous, but states that it causes a notable reduction
in body-weight and slight albuminuria. Its toxic action on fish probably depends on its
being an azo compound, but its effects were very similar to those of methylene blue. It
proved, however, more poisonous and more speedy in action. As methylene blue is known
to benefit cases of bilharzia disease and to exercise a lethal effect on the ciliated embryo of
Schistosomum hamatobinmn, I first of all tested chrysoidine on this myracidium and found
that in a strength of 1 in 20,000 the dye killed the embryo practically instantaneously,
while a solution of 1 in 200,000 proved lethal in 17 minutes. Remembering that methylene
blue has been exhibited with some benefit in malaria, it seemed to me that possibly
chrysoidine might be found beneficial in cases harbouring protozoal blood parasites. Further,
its affinity for the nervous system seemed to point to a possible value in a disease like
trypanosomiasis where the late and really lethal effects are produced by an invasion of the
cerebro-spinal system—at least, such is the view at present held as regards human
trypanosomiasis. I admit such reasoning is none too conclusive, or even hopeful, but many

drugs have been tried in many diseases with still less reason and often merely empirically.
Dr. Sheffield Neave, impressed by the experiments on bilharzia embryos and acting
wholly on his own initiative, took some of the dye up the White Nile with him and had an
opportunity of testing the drug on a case of human trypanosomiasis, the history of which will
be found fully detailed later. Meanwhile, I proceeded to carry out some tests in vitrf),
employing Merck’s product, a black or dark purple, shining erystalline powder which‘ is
somewhat insoluble, ‘1 gram in 10 c.c. distilled water constituting a saturated solution

which is of an intense orange red colour. .
xperiments in Such a solution added to trypanosome infected blood i & proportion_of 1 t'o 500, killed
o all the trypanosomes present practically instantaneously. They were stained slightly by the

On staining such dead trypanosomes by the Romanowsky method they were

low dye.
yellow dye They looked as if they

found to take the colour badly, and to have swollen posterior ends.
had shrunk into themselves. o ‘

In a strength of 1 to 6,000 some trypanosomes were observed to d.1e in five minutes.
Others, though retaining their motility, became rounded, and these also died after fm:ty—ﬁxfe
minutes.  After four hours only one living trypanosome could be found. Tho.ugh lively it
had changed in shape, and looked like an involution form. Although weaker mixtures, eveln
1 in 80,000, killed some of the parasites, many were found to survive. In all cases controls

ed, and the blood was mixed with sterile citrate solution. No agglutination was

were perform d to give it a trial.  The

observed. The dye was not so lethal as T had hoped, but I resolve
following are the records of cases treated with 1t.

* The Sanitary Relation of the Coal Tar Colours (Leffman), p. 126.
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Exp 2 Dog 2~ February 12th  Weight 9 halos  About 30 trypanosomes per field,
lec sat sol Chrysodme (1 gramn10cec ag dest ) injected subcutaneously

February 13th  2ce

February 14th  25cc¢  Ammal hvelier

February 18th 25 ce

Tebruary 16th 25c¢c  Blood exammed Only two trypanosomes per field seen at
the most  Many fields barren  The parasites seemed to be rather sluggish, but no special
change w8 noted m them

February 1Tth 25 ce  Ammal ill and very weak

February 18tk 25 ce  Blood exemmned, and found to be sumply swarmmng with
trypanosomes which had greatly altered m appearance  Nearly all of them had become
more granular, and exhibited swollen posterior ends In addition curious mvolution forms
were present  One apparently unaltered form showed extreme activity, jerking and twisting
wery violently, and having also a considerable movement of translation  Many forms were
sluggsh, and 4 number became motionless forty five minutes after the slhide was prepared
Agglutmation on a small scale was also seen to take place abont this tme A certam
number, all long thin forms remamed active and lively  Further, dividing forms were
present, and many were seen umted by therr postertor ends

On staimng, the above points were emphasized and vacuoles were found to be present,
the vacuolord area close to the centrosome being very well marked m the short forms

Tebruary 19th  Dog distmetly better though still very weak

Weight, 6 25 kilos

35 cc gmven

Blood much as above, but no agglutimation forms seen

Long forms very active

The anmal did not take food well m the afternoon and appeared to be thirsty

Tebinary 20th  Found dead stiff and cold m the mornmg

The post-mortem has been mentioned {p 128}  Bacterial mvasion had oceurred and no
trypanosomes were found 1 any of the smears

Exp 6 Dog3d Tebuary2Tth 5cc sat sol given mtravenously

Tebraary 28th 1 cc sat sol given mtravenously

March 1st 2 cc sat sol given mtravenously

March 2rd 25 ¢ ¢ miravenously

No change 1 the dog’s condition had been apparent  Owmg to great press of work the
exummation of the blosd was put off from day to day, and the dog was found dymg on
March 3rd A post-mortem was performed immediately after death, and no trypanosomes
were found i any of the smears mwde from heart’s blood, lver, spleen and thymus glaﬂd,
which wis enlarged  The urine was of a very deep vellow colour, and though T have no
proof of 1t, T am not at all certam but that the chrysoidine was the mmediate cause of
deith m this case There was slight nephritis I have, however, given a control dog
considerable doses, about 2 ¢c daily, mtravenously, for a prolonged period without any 1l
effects resulting

Exp 8 Monkey2 Weight, 25 kilos  February 21st  Blood full of trypanosomes,
about 20 per field—3 ec sat sol (1grimm 10 cc ag dest ) given subeutaneously

Lebraary 22nd Anmal seemed lwvelier  Only about six parasites per field
3ce given

Records of
cases
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N .November 29th.  Both forms present and numerous, some undergoing longitudinal
lelslon: Monkey ill and emaciated. Given 2 grains Merck’s chrysoidin subcutaneously in
suspension.

November 30th. Found in a curious, giddy, stuporose condition, Pupils slightly
contracted.  The animal kept swaying to and fro and the head was held low. Though dull
and dazed it could be roused to attention.

Blood examined. Some dead and “shadow ” forms found. Dividing forms present.
No marked disintegration. 3 grains given as above. Shortly after their administration the
animal collapsed and lay upon its side in the cage. After the lapse of an hour as it was
apparently in extremis, chloroform was administered. .

Post-mortem.—Liver and spleen enlarged and congested. The latter organ had an old
puckered cicatrix running across its anterior surface. Some congestive patches were present
in the stomach, probably of a physiological nature.

Intestines healthy. A small deep purple gland was found in the mesentery. Brain,
spinal-cord and nerve trunks were all stained an intense yellow colour. The cerebro-
spinal fluid was blood-stained but not yellow.

Microscopic examination. — Cerebro-spinal fluid. A fresh preparation showed living
and dead forms of trypanosome. The former werce sluggish, or speedily became so.
On staining, dead, altered, and degenerated forms were seen, as well as an unaltered
trypanosomes.

Gland smear.— As above, and young forms as described by Lingard,* resembling
Leishman-Donovan bodies.

Brain smear.—Some altered and many unaltered forms.

Liver smear.—Mostly unchanged forms. Some dead and altered forms.

Spleen smear.—Not so many trypanosomes as in the liver smear, but a very larg.e
proportion of the curious spherical and ‘shadow” forms showing segmented nuclei,
Centrosomes well marked.

Heart's blood.—Most of the trypanosomes stained well, and were unaltered. A few

changed forms were present.  Portions of the liver, spleen and brain were kept for section

work.

i It will be seen that in the case of what is probably 7. dimorphum, a trypanosome
admittedly very resistant to any of the known modes of treatment, .ehrysoidine .has }?mved a
failure. In no instance has it prolonged life, while on several occasions, when given in fdo‘ses
large enough to profoundly affect the parasites, death of the host has 1'esulte‘d. -Two ‘01.ms‘
have been tested, nine cases in all have been treated, the dye has been given In v‘al}(;m%
doses, both in solution and in suspension, and though interesting effects have b-een obsIvea.t )1
cannot be said that these have proved of a beneficial nature. D.r. Chauvin ‘o‘f Bba?iv;:]j
writes me to say that he has tried chrysoidine there in horses suffering from Surra, bu

inati i 'seni -eparation, such
10 success whatever. Whether a combination of the dye with an arsenical p1eIpc r t, ;
‘ 1 T cannot say.

as has been employed along with trypan red, would yield better results, ¢
Time has not admitted of a trial of this nature.

As already mentioned, Dr. Neavett had an opportunity of testing chrysmdllnc's 01]1 z: czsi](zf
’ ’ .n . g l' . .
human trypanosomiasis from Uganda, in the case of the bﬁoy Wariga mentioned In his rep it

# Tndian Med. Gazette, Calcutta, 1905, Sept. Vol. x1., pp. 333 et seq. and 381.

+ Lancet, London, June 13th, 1905, p. 1,645. )
+ For Dr. Neave’s account of the case, see p. 185.
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I have continued hus work, and extended the observations to monkeys Dr Neave's report
was so encouraging that 1t seemed justifiable to go on with the treatment

Case or Humaw TrypaNosOMIASIS

Apnml 28¢h  Dr Neave performed gland puncture on the boy who, owmg to the
exigencies of travel, had not had a dose for ten days  On examimng the gland juice I found
two somewhat altered trypanosames answermg m morphological detail to 7 gambiense  The
superficial cervical glands along the antemor margm of the sterno-mastord were enlarged,
though not markedly so, and were somewhat shotty to the touch The boy was fairly well
nounshed, but had rather a sleepy and stupid aspeet  An arrangement was made with
Captamn, now Mnjor, Dansey Browmng, whereby the boy was to be kept at the Mihitary
Hospital, and to recewve 1 gram chrysordine every second day by mtramuseular mjection

On My 5th Captain Brownimg reported that the boy’s speech seemed affected He
way seen on May 6th and examimed He certamnly seemed to have some difficulty
enunctation, lns speech being almost of a “staccato” nature, but we found afterwards that
this was merely o natural defect and due m some measure to his not understanding any
Arabie, m which language he has smce made considerable progress He seemed dull and
heavy, but no tremors were noticed Nexther perspheral blood nor gland ymce showed any
trypanosomes His case was carefully gone mnto, but 1t was difficult to tahe as he was
ignorant of any language with which we were acquamted, and we were 1gnorant of hus
tongue We were unable to detect any abnormality in the nervous system Indeed, the
only sign of disease about hum was the cervical glandular enlargement

He was well clothed and well fed, and his dose wis increased to § gramn daly It
produced no local 11l effects

Wey 25tk Gland puncture performed No trypanosomes found  Boy fat and well
Has been making himself useful about the hospital ~ Glandular enlargement as before

June 9th  Very well Blood and gland juice negative An attempt to make a full
blood count failed, owing to the atmospheric conditions prevailmg

A differential lencocyte eount was conducted with the following result —

CounteD 500

L h ' Transitional Basophiles

2

T
Number 133 84 101 \ 175 6 ’ 1
Percentage 266 168

202 ‘ 35 12
i

The high percentage of eosinophiles 1s noteworthy It was probably due to ntestinal
parasites *  On this day abont 1ec of venous blood was tahen, atrated, and inoculated
subcutaneously mto Monkey 9 (vide wnfra)

June 13t Blood count made

RBC 3,900,000

Leucocytes 6,000

Hb 70 per cent

A photograph of the patient taken on this date 13 shown (Fig. 75)  Gland jmce

* This proved to be the case 14 later on the patient was found to harbour a tape worm

Case of
trypino
somuasis
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negative.  Glands still enlarged. No ill-effeets from the chrysoidine which was continued
in the same doses.

June 28rd. Very well, save for the fact that he had developed condylomata on the
scrotum and round the anus. He had again to be put on anti-syphilitic treatment.
Examination of peripheral blood negative.

3 c.c. venous blood inoculated subeutaneously into Monkey 11 (vide infra).

July 3rd. Blood count. R.B.C. 3,800,000,

Leucocytes 9,600.

The treatment was continued till about the middle of July, when Captain Browning
went on leave, and the patient was sent to the Civil Hospital to be treated for syphilis. I
returned from Jeave in October, and the boy again came under my personal observation.
Chrysoidine had not been given in the interval.

October 17¢h.  Looks well.  Weight 1072 1bs. Glands in neck still enlarged. Gland
juice negative. No trypanosomes found in one blood film, but a few were present in a
second.

October 20th.  Given } grain Merek’s chrysoidine in suspension. This was continued
daily down to October 31st, when it was stopped because albumin was found in the urine
which had become of an intense orange-yellow colour. No casts were present. During the
mterval trypanosomes were not found, but owing to press of other work the number of
examinations was limited.

October 31st.  After a long search one trypanosome was found in a blood film. It
presented a normal appearance. Chrysoidine stopped as albumin rather copious. Up to date
(December 18th) the drug has not been resumed.

November 4th. It was noticed to-day that the glands above and behind the jaw angles
had become enlarged, this constituting a new symptom. The boy seemed well and continued
so till November 15th, when an attack of diarrheea pulled him down to some extent. No
trypanosomes had been found in his blood and the albumin was gradually disappearing f‘rom
his urine. Its colour also gradually lessened in intensity. No casts were found at any time.

November 14th. Diarrheea checked. Weight 102 lbs.

November 20th. Weight 106 lbs. Boy looks well and is fatter. No trypanosomes
found in peripheral blood. o -

November 25th. To-day the patient had fever and a headache. .On examination of his
blood, ring forms of the malaria parasite, apparently quartan from. t.heu' shape and strucjcure,
were found. No trypanosomes were present. 10 grains of quinine sulphate were given.
The malaria was probably a recrudescence of an old attack. o

November 26th.  Temperature 99-5° F. 10 grains quinine given. .

November 9Tth.  Temperature normal. Much better. Urine now quite free from

albumin, blood free from parasites.
November 30th.  Gland puncture negative. Boy looks fat and well. »
December 1st. A single trypanosome found in one film. A §econc1 film pro‘ved negative.
December 6th. A distinet increase in size of the glands I;ehmd the ascending ramus of
B ; rwise the patient seemed well and lively.
e I(jg;ei:::bi:t;gf’lt.Oth\e;\feight 1051’% lbs. No trypanosomes found nor had 'they been plresen;o
since December 1st. (Hands still big. The case is still under observajmon, and T 1( 0 1;;)
think we can form any conclusion from it, though I havr.e recorded 1t at some‘ eng 1f,
Dr. Neave seems certainly to have found that a rapid and marked decrease o

~
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trypmosomes and a general ymprovement m hedth followed the exlub
wd Ius obsers wtions were confirmed by Dr Biler I have observec
seem to eause a disyp perrance of the parasites both from the papheral
jmee but then the patient has bewn removel from a frypuno ume are

Fo 1 L sorrBov Warga
(Pho o aphed a Nbar oun during  ea men )

of farther miectton has leen well fel anl well-clothel nd has been
syplibis  Further huntan trypanosomtasia mats eardy stages 1 ax a
affur anl the parwites appew ant disappear of their own accord n ¢



Inoculation
experiments
with

T, gambiense

164 TRYPANOSOMIASIS IN THE ANGLO-EGYPTIAN SUDAN

' Fcbru(.wg/ 12:%,1906. Trypanosomes were again found in the glands and began to increase
in m?mbelz 1n the peripheral blood. Chrysoidine has, therefore, been started once more. It
is being given by the mouth in the same doses. The boy’s general condition is excellent, If
marked improvement does not result it is proposed to exhibit arsenic and trypan red possibly
combined with atoxyl.

Monkey 9.  (Cercopithecus sabaus).  Weight 31 kilos.

June 9th.  Inoculated with 1 c.c. venous and citrated blood from above case.

The blood was examined with negative results down o June 14th, when the temperature
of the animal was found to be high.

June 15th.  Found dead.  Post-mortem. Pulmonary congestion, and an acute
pleurisy were found. There was no evidence of trypanosome infection. Bacterial invasion
had occurred.

Monkey 11.  Weight 2:2 kilos. Temp. 104-4° F'. at midday.

June 23rd. Blood examined and found free of any parasite infection. Tnoculated from
case of Wariga with 3 c.c. venous and citrated blood given subcutaneously. —

July Tth.  Trypanosomes found for the first time. Afternoon temperature 103-3° F.
In the interval the temperature (rectal) had ranged from 108-1° to 105:1° F. There were
not many parasites present, but on August 17th an increase in their number was noted by
Captain Ensor and Mr. Friedrichs, who were making observations in my absence.

September 5th.  No trypanosomes were found by Mr. Friedrichs after a long search.

September 30th.  One trypanosome was found after a long search. My next note was
made on '

October 18th, when I found trypanosomes present and, as a control, inoculated Monkey
18 with 5 c.c. blood. It may be stated here that this monkey’s blood, when examined on
November 28th, showed a few trypanosomes. None had been present twenty days previously.

October 19th. Treatment with chrysoidine begun on Monkey 11. Given I grain (0648
gram), Merck’s product in 1 c.c. sterile distilled water. Weight, 2 kilos.

October 20th. TUrine yellow. A few trypanosomes present, 6 or 7 in the stained film
No change apparent in them. 1 grain given. o

October 21st. Animal did not get a full dose. About 4/6ths of a grain given.
Trypanosomes appeared to be slightly less numerous. (Plate XIV., Fig. b).

October 22nd. A distinet diminution in the number of trypanosomes. .
found in the film after an exhaustive search. They were apparently unchanged. 1 grain

Ounly two were

given. L
October 23rd. No trypanosomes found after prolonged search. 1 grain given.
October 24th. Several trypanosomes found in film. 1 grain given.
October 25th. Monkey appears to be getting somewhat thmner.. :
trypanosomes present which seemed to take the stain feebly. 1'5 grain given.
October 26th. As above. Animal lively. 15 grain given.
October 27¢h. One unaltered trypanosome found after a long search. ;
October 28th.  One film showed no parasites. In a second, one trypanosome Was found.
1'5 grain given. - L i siven
October 29th. One trypanosome found in film. 1°0 grain given. , _
October 30th. A drop of blood which exuded from the needle puncture and was mixed

. isintegrated. No
with chrysoidine was examined. The red corpuscles were found to be disintegrated

Blood showed a few

15 grain given.

parasites were seen. 15 grain given.
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October 315t A large film carefully examined No trypanosomes found 15 gram
piven

November 1st Weight, 2 lulos (no loss) 15 gram given

November 2nd  Blood exammation negative  Ammal well and lively 15 gram
glvell

Notember 3rd to 5th as above ~ Chrysoidine then stopped

Norember 6th  Blood negative

November Tth ~ One trypanosome found 1n film

Notember 8th  Blood negative  Urine examimned and no albumm found 15 gram
given

November 9t No dose given

November 10th to 18th 15 gram daaly  No trypwnosomes found  Myelocytes noted
for the first time  Monkey well and strong

November 14th to 18¢h  Same dose given daily  Occasionally one trypanosome found
per film  Weight on November 18th, 19 kilos

November 19¢h.  Two grams given

Dorember 20tk Two grams given  Blood negative

November 21st  Two grams given  Blood negative  Animal well

DNotember 22nd  Two grams daly  One trypanosome found per film on 22nd and
24th At this stage considerable anemia of the mucous membrane as evidenced by pallor
of gums and palate, was noticed There was some cedema of scrotum and sheath

November 25th  Two gruns given  Blood not examned

November 26th  No dose given  (Edema of scrotum marked  Weight 19 hilos

November 27th  There was apparently some shight septic mfection of the foot following
the needle puncture made to secure blood for examination The mid diy temperature
however, was only 1028°F  No dose No albumun m the urme

November 28th  No note

November 29th  Monkey better ~ Blood negative after exhaustive sewrch  No dose
1:1ven

November 30th  One trypanosome found m film  No dose grven

December 2nd  One diiding form found 1 the blood A shght necrotic patch
apprent at the common seat of moculation  Though the wimal wis well and hively despite
the local sore, 1t wis thought better not to resume treatment  The blood was not 1gam
cxamned till December 20th when 1t was found that ~ distinet mcrease of trypinosomes had
tiken place  Four were found 1n o film after a very brief examimation The monkey loohed
well, and the wound whreh had suppurited shghtly had nearly healed

The amimal remuns under observation but I think that tihen in conjunction with
Warniges ¢ise the results e of such a nature thit chrysordine might be given an extensne
md thorough trial m plices where human trypnosomiisis is prevalent It seems to cruse o
lessenmg 1 the number of the pwsites present in the penpheral blood, and the generil
coudition possibly improves under its use Its tendemcy to bring on albummuria 18 a
diadvantage I admit, however, that no definite conclustons can be drawn from
these two cases m man and monhey Trypinosomiams due to T gambience 1s generally
o very chronic disease, and the action of chrysordine would have to be observed over long
pertods, and m + large number of cases at dufferent stages of the disease and under varving
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conditions. The temperature of the monkey, which was taken daily, appeared to bear no
reference to the number of trypanosomes present in the peripheral circulation.

. TREATMENT WITH BLoop SERUM.—Dr. Sheffield Neave on arrival at Khartoum
mformed me that he was anxious to test the therapeutic effect of the blood-serum of wild
animals from trypanosome infected districts on experimental animals inoculated with
trypanosomiasis. He had prepared a special apparatus for collecting blood and permission
was obtained from H.E. The Governor General to shoot some of the more common buck for
the purpose of obtaining their blood serum.

It was not long before Dr. Neave sent me a sample of blood serum from a water-buck
(Cobus defassa), free of trypanosomes, shot on J anuary 27th. The serum arrived in good
condition, a small quantity of carbolic acid having been added to it as a preservative.

I proceeded to test it in vitro and found that added in equal quantities to citrated blood
containing the trypanosomes of mules, it caused agglutination in the form of irregular
rosettes, the motility of the trypanosomes making up the rosettes remaining. After 30
minutes there was marked agglutination. Disintegration and death of the parasites also
occurred. I was unable to employ the serum until March 18th when it was used in

Exp. 10. Monkey 3. Aarch 18th. Animal very ill. Blood swarming with trypan-
osomes. 1 c.c. blood serum injected subcutaneously.

March 18th. Monkey suffering from spasticity and tremors. Collapsed. Reflexes
inereased.

Eyes fixed, no strabismus or face twitching. Hamstrings retracted. Blood showed
conjugating ? (possibly dividing) and agglutinating forms, the agglutination masses being
small. 2 c.c. serum given. The trypanosomes thereafter underwent disintegration. In
many cases, on staining, nothing was to be seen except the centrosomes with flagella
attached. Involution forms were also present. Two hours thereafter there was a general
increase of the spasms and the animal was chloroformed.

The post-mortem findings have already been detailed to some extent (p. 137). In
smears made from the splenic pulp strangely altered forms were found, some, probably young
resistant forms, approaching very closely to the Leishman bodies in appearance, but the short

chromatin rods were not found in any of them. Some were clearly dead or degenerated form.s.
BExp. 14. Gerbil 2. March 20¢th. Blood swarming. Animal wonderfully healthy i

appearance. Weight 29 grams.

5 minims serum of water-buck injected subcutaneously.

March 21st. 5 m. given. Slight agglutination noted.

March 22nd. 5 m. given. Both forms present. Sluggish. -
After the inoculation a remarkable agglutination and breaking down of

Many soon became

motionless.

trypanosomes occurred.
March 23rd. Gerbil looked thinner. Not so well. : '
forms found. Disintegrated forms not so marked in staine.d specimen. 10 m. given. -
March 23vd.  Found dead. In the heart’s blood curious spherical forms, some showing

marked vacuolation, were found. The same were present in smears from the liver. .
Exp. 17. Monkey 4. April 4th. Blood full of trypanosomes. Both forms we

Tn fresh film many motionless

marked. N -
April 5th. 1 c.c. serum of water-buck injected subcutaneously.

April 6th. 1'5 c.c. given. No change in blood.
April Tth., 2 c.c. given.
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Aprid 8th A lessemng m the number of trypanosomes noted Mostly short forms
present, which were sluggish  On stammg, these were found to show many granules, and
to possess vacuoles 25 cc given

Aprl 9t Not a mingle trypanosome found ether m fresh or staned preparations
25ce given

April 10t Monkey well ~ Shows no sign of the disease A few trypanosomes found

Aprd 11th  Condition much the same Three distinet forms observed (a) Typieal
long forms  (b) Typiwcal short forms  (¢) Intermediate forms with rather short flagelln
A few mvolution forms some with swollen posterior ends 3 ce given The long forms
some of which were 1m process of division all appeared to be of the same kind as yegards
general shape, length of flagella and size of centrosomes and nuclet  There was nothmg to
lead one to suppose that male sexual forms were present m the blood The mtermedinte
forms (c) were probably merely some of the usual short forms i which the flagella were more
developed than 1s customary None of the short forms were divaiding and 1n 1o case was the
flagellum of any great length

Amil12th  Nochange 4cc given 2ce 1 mormng 2 ce 1 afterncon

1p2:118th  No change 4 cc guven
iprl 14th  Only 8 cc given m one dose to day

Aprd 15tk 5 or 6 hively trypanosomes per field  Appearance as of ‘tadpole * forms
4 cc given m two doses

April 16th  No change  Mostly long forms in blood 6 cc given 1n two doses

Apid 17th  In fresh film one sluggish long form found after a long search In stuned
preparation some short forms enident  Most seen three per field 6 c¢ given

April 186k Muck as above but more numerous, there bemng as many as 12 m one field
(Letz, Oc 4 o1l mm , #5th )

Aprid 19k No change No imerease  Vacuoles very apparent 8 ce given
1 two doses

Apral 20th  In fresh film no parastes found after a long search In ptained
preparation 4 few unaltered forms found after a considerable hunt for them Ammal well
Weight 26 kilos, being + gam of 2 of a ko from commencement of experiment
8cc given

Apml 21st A single mornmeg dose of 6 cc given

April 22nd  No change 10 cc given 1 two doses

Aprid 28rd  Trypanosomes as numerous as ever 10 cc given

April 24th  Trypanosomes apparently mereasing mn number 12 cc given The
serum which had acquired & peculiar odour had probably undergone some change and
become wert  Treitment was accordingly discontmued  Thereafter a steady merease tooh
place 1 the number of parnsites, and the monkey began to lose weight (2 lalos on 29th) and
go down-hull

Way 1st Found dead  Bacterral mvasion  An uleer was found in the cecum  No
erosion of stomach JYaver and spleen not markedly congested Mesenteric glands
enlarged

Smears from spleen, lLiver, lung, bone-rarrow, and glands negative, owmg to bactenal
mvasion

Exp 18 Gertil 11  Varch 29tk Both forms present and numerous 10 m grien
subcutaneously
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TRYPANOSOMIASIS IN THE ANGLO EGYPTIAN SUDAN 169

hll  Degenerating forms disappeared m large measure from the blood, and normal
trypanosomes imcreased

Aay 14th  The monhey was found dead 1 the morning

Post-mortem  Stomach  Congested areas found mear the pylorus with blood elots
covermg them These probably mdicated a commencing evosion  Uleeration, blood clots,
and general congestion found m tion with six Peyers patches In a serapmg from
one of these uleerated nreas hively spinlla were seen

No ceal uleeration or erosion of large mtestme  No enlargement of mesenteric glands

Spleen  Moderately enlarged, firm but eongested

Luer Only slightly enlarged

Heart's Blood A few sluggish trypanosomes  Dead motionless forms present

Bone-Marrow  Red, not very duffluent

Brain  Supra cortical haemorrhage over and round about the nght Sylvian fissure
The condition was curious lihe a thin sheet of blood spread out over the convolutions

Smears  Hearts blood Mjyelocytes, a few normoblasts and a few much altered
try panosomes

Spleen A few young forms—as deseribed by Lingard—found  Bacteral mvasion

Luer Normal trypanosomes present Marked phigocytie action of the polyntorpho-
nuclear leucocytes  Frequently two trypanosomes engulphed 1n a white corpuscle were seen
Macrophages present

Brawn-clot Spherical forms of trypanosome noted  Also curiously altered and
vacuolated types

Bone marron.  Bactertal nvasion  No trypanosomes secn

Intestinal ulcer  No spinilla or trypanoesomes found m the stained preparation

Stomacl. clot  Negative

Exp 28  Gerbil 16 Apnl 20th  Shght infection on thi, the tenth day after
moculation  Given 1 ce serum of water buck of date Januiry 27th 1905, by subcutaneous
moculation at 4 pm  About 510 pm the ammal was found to be m violent convulsions,
lying on 1ts side and hicking vigorously ~ The cardiac action was rapid  Blood was tahen
from the tal at 530 pmm  Some rounded forms of try panosome were scen  Chloroform was
adlmimstered at 6 pm  and =« post-mortem performed immediately

Spleen and kidneys much enlarged  Laver not enlarged, but soft i consistence lihe
the spleen  No ulceration or congestion of stomach

Smears  Heart s blood  Ordinary and degenerating and brobun down forms  Changes
not extensive

Spleen, liver and bone marrow negitive  In hidney smear, ordinary unaltered forms
were found  Death probably the result of over dose and intoxieation

The study of such a work as that of Nuttall on Blood Immumty and Relationship,
demonstrates how numerous and how comphicuted are the problems which arse when one

conduets serum experiments

Questions relatmg to hemolysms, agglutinins and precipitins present themselves  True,
these may have no direct bearmg on the action of serv on blood parasites, but they have to
be considered m relation to the effects produced which may possibly modify such action
Perhaps some of the symptoms noted were due to mtoxication, the result of overdosage which
18 always apt to oceur  There seems httle doubt but that the serum profoundly affected the
trypanosomes, but here agun the number of cases was very lumted, and no conclusions can
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. - R (23} . ey . .t - - .
be drawn. The diffienlty is to find fime wherein to conduet sufficient experiments.  One is
often interrupted by work coming in whi I i i .
uz i which demands adis : ‘ i
o i ) « ch demands iimmediate attention, and there is no one
al present to whom such work ean be passed,
A couple of nmmunsing experiments were {ried.  In one the animal. o gerbil, died; in
. 1 1t + Nl iy 3 ' i , ,
the other « jerbou reecived 10 m. of serum for 1wo days, and then 20 m. every day for eight
days, after which it was inoenlated from Monkey 5. After an incubation period of two days
trypanosomes appeaved, and the disense ran its usual  conrse wholly unmodified by the
previous mnoculations, .

NOTES o8 THE PATHOLOGICAL ANATOMY 0F TRYPANOSOMIASIS,

Until Baldwin® in 1204 divected his attention to this matter in the case of experimental
Nagina it had received but little attention.  Work by Mott.7 Warrington? and Low§
has been enrvied out on the condition of the brain and cerebro-spinal ﬂuid:ﬁ Laveran
und Mesnil deal with the gross appearanees in Nagana, Surra, Mal-de-Caderas, and the
human disease, and the observers of the Liverpool School of Tropical Medicine have
collected much material, but, sy far as 1 know. Baldwin's remains the most important and
complete work ont he subject. Since this was written I have seen Memoir SYIE of the
Liverpool Schoal of Tropical Medicine. which deals very fully with the pathology of
trypanosomiasis, amd is well ilustrated.

Ax opportunity oftered I have studied the microscopic changes induced in several of the
orgauns by the trypanosomes of cattle and of mules respeetively, and a few notes on these
observations, which are by no menns exhaustive. may be of interest.  The sections of liver,
spleen, Iung. thymus, brain, Ivmph-glands, gastric mucous membrane. and cornea have been
for the most part stained by the hiemotoxylin and cosine method.  The cornea sections have
also bheen eoloured by the Giemsa provess.  There has not been time to carry out staining
by Leishman's new method though it has been tried in one or two instances.

In the case of Ox 4 the following particulars were noted.

Liver. There was a slight degree of cloudy swelling resulting in a loss of outhine of
some of the liver cells.  These in some instances contained masses of golden-brown pigment
which was also present, and to a greater extent, in the endothelial cells. There was marked
congestion of the vasa capilluriu.

Spleen.  This presented a very acute congestion of the capillary spaces in the pulp.

The trabecule had undergone hypertrophy as had the Malpighian corpuscles. Some
golden-brown pigment was present in some of the Malpighian odies, but it was chiefly found

in the pulp.

Lung.  Congested.

A cellular exudation, chiefly Iymphocytic, had taken place mto
many of the alvcoli. Others contained a stringy or granular exudate. Certain of the alveoli

were much compressed and in some the walls were in contact.
Lymph-gland.  An enormous increase of Jymphoeytes was noted. Many young bIor?d
e those met with in the mesenteric glands in

vessels were present. Large round cells lik :
o nuclei, were observed.

cases of enteric fever, and containing fat droplets and sometimes fw

* Journ. of Infect. Diseases. Chicago; Vol. IV., pp. 544-550.
+ Brit. Med. Journ. Vol. IL, p. 1,666. 1899.

+ Brit. Med. Journ. Vol. IT,, p. 929. 1902,

€ Low and Mott. Brit. Med. Journ. Vol. 1., p. 1,000. 1904.

Mott. Brit. Med. Journ. Vol. IL, p. 1,554 1904 ) . 3
1‘11 Thomas snd Brienl. emoir XVI. Liverpool School of Tropical Medicine. 1905.
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In the smuses large mononucleated cells contamning golden brown (wron contuning ?) pigment
werc present  Pigment was also seen 1n the endothehal cells of the capllaries

There was a general and marked hyperplasia of the stroma

Stomack wleer  This section werely showed a destruction of the epithelinl layer the
erosion extendmg to the submucost which had undergone a bacterial invasion wd the vessels
of which were congested  The specimen was stamed by the Leishman method Lut no
trypanosomes could be discerned

Drain This was not stamed by any special method and did not present any pithologieal
ppearance as far 18 could be told I did not find any mfiltration of leucocytes round the
blood vessels

In the case of the trypanosomasis of mules, the organs and twsues of expertmentil
ammals such as the dog and monkey were exammed

Lwer  Much the same conditions were seen as exsted m the hiver of the ox but there
was en entire absence of pigment at least in the case of Monkey 21 which died on the
stcteenth day after moculation  There was slight fatty degeneration  Congestion was most
mrked m the sub capsular region

Splesn  Extreme congestion of the spleme pulp together with an increase of connective
tissue 1n the Malpighian bodies constituted the most marked changes  Large mononucleated
cells contaming f1t droplets were seen i the splemc sinuses and there was a general
hyperplasin of stroma

Thymus Exammed m the case of Dog 3 and showed 4 smmple hyperplasia of the
Iymphoid tissue  The strom« was not much mereased

Stomach ulcer  There was considerable erosion affecting the bisement membrane
Thrombosts was present and some obliterative endwtenitis  In 2 cross section of one of
the pylone glands I noticed a tiny eyst? contmning oval nucleated bodies which stained
quite differently from the surroundmg tissue They had taken on the eosn stan strongly
and therr rounded nucler were deep purple They somewhat resembled the encysted
merozoites of <ome sporozoan but were difficult to examme properly some bemg on a
dafferent plane from the rest of the section

Lympk gland  The condition was prectsely simlar to that found m the lymph gland of
the ox with the exception that pigment was absent

Brawn  No small cell infiltration of the perrvascular spaces

Cornea  The opague cornea of Dog 4 was sechioned and exammed Swellng and
erosion of the epithehal cells was found together with an infiltration of leucocytes into the
mter lamellar spaces As a result the lamelle m some parts had become more widely
separated In ~ddition a pigment deposit was found confined to the more superficial
mter lamellor spaces but stretchmg right across the cornea It was less marked at the centre
than elsewhere

As Baldwin and others have pomted out these changes are evidently the result of n
mtoxication and probably due to the action of a specific toxime generated by the trypanosomes

CoNCLLSIONS

1 Trypanosomasis m cattle m the Sudan 1 due to 7' nanum a small trypanosome of
distinet type which 18 probably, but not certamnly, peculiar to bovines It produces o dsease
which runs a chromic course and may prove fatal ~ On the other hand spontaneous recovery
may result, especially 1f the affected ammal be removed from the infected area and be well

Corneal
changes
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‘fed. The ca.lf of a cow which had thus recovered did not acquire the di ‘
moculated, with blood from the cow, after recovery of the latte(i- So f 18ease on being
found pc:ssible to re-produce the disease experimentally. 0 e 3 B ot been

2. Trypanosomiasis in mules in the Sudan is chiefly due to a trypanosome which o
has not been .able to distinguish from, and which is probably identical with, 7’ dimonr )izu:ze
of Senega.mbm. The disease produced by this parasite is mvariably acujte and faéal i;
zweompame(jl by characteristic symptoms and leads to well-marked pathological ehané'es
Inom‘xl&.ted into dogs, monkeys (cercopz't]eecus), rats, gerbils and jerboas, the parasite rapidh;
multiplies, producing an acute and fatal disorder. Death also results in the case of rabbits
and goats, but the disease runs a much more chronic course. Successive and prolonged
passage‘ thro.ugh animals markedly heightens the virulence of this trypanosome, more
sever(? infections oceurring and death resulting with much greater rapidity, A solitary
experiment seems to show that cattle are immune.

Mules also harbour another trypanosome closely resembling 7. nanum. Owing to lack
of material this trypanosome has not been fully studied, but mules affected with it may
apparently recover when placed under favourable conditions.

The trypanosome of donkeys is possibly different to any of the foregoing, but material
has not been available for its study. The specimens observed suggested 7" Brucei,

3. Tsetse flies are the chief, and probably the only, carriers of ‘these trypanosomes.
Diseased animals have chiefly come from districts where the tsetse (G. morsitans) has been
found to exist. Some have come from a region which it is probable that G. Longipennis
inhabits. Stomoxys flies appear to play no part in the distribution of the disease.

4. Ulceration of the gastric and intestinal mucosa is commonly found in animals dead of
trypanosomiasis. It is often heemorrhagic in nature, and is in all probability due to the
action of a toxine. It may indicate an effort on the part of the parasite to leave its host.

5. The oceasional occurrence of spirilla in these hmmorrhagic lesions is of interest, but
their true significance has not yet been determined. In all probability they bear no
relation to the disease.

6. Chrysoidine has failed as a therapeutic agent in infection due to the trypanosome of
mules. Its use has been attended with more hopeful results in the disease produced by
T. gambiense, and it appears to merit a more extensive trial, with or without arsenic, in this
latter condition, but it must be given with caution owing to its tendency to irritate the kidneys.

7. The blood serum of unaffected animals from a trypanosome infected area appears to
produce a profound effect on the trypanosomes of mules in experimental an.im'als, but th'e
subject is very complicated, and the number of cases observed has be-en lmuted.. It 1s
probable, however, that the most satisfactory results in treatment will be obtained by

experiments with serum, which either naturally contains a trypanosomicide or is induced to
The use of the sera of cattle which have recovered from

infection by 7 nanwm is indicated. ~The recent work of Scl.n'lh'ng * and the 1'esu’1ts obt:.xil‘wd
by Klein and Mollers f in this direction are more encouraging, 'though 'Ifu}zeran st wm:‘nn)g
regarding latency and danger of infection has to be borne in mind. I‘ilem s§ rec;nt 8 atr],-
ment regarding a new prophylactic for plague, prepared from the dried organs of animals

manufacture such an anti-body.

# Zeitschr. . Hyg., Vol. LII., 1905, pp. 149-160.

+ Ibid. Vol. LIL., 1906, pp. 229-237. _ ] _
'I Assoc. Scientif.’Internat. D’Agronomie Coloniale, Paris, 1966.
§ Brit. Med. Journ. and Lancet, Jan. 20,1900.
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dead of that disease, has suggested that experimental work on similar lines might be tried
the case of trypanosormasis  In several parhculars the two disenses are far from dissimilar
Each exhibits a blood and glandular nfection by a living orgamism, m each toxmes are
produced, and there are other points of resemblance which need not be eited here It 1s,
therefore proposed to make some mveshigations m this direetion  Prehmmary experiments,
however, have not yielded any good results and Herzog has rather upset the prevalent 1dens
regardmg the precrse nature of plague (Journ Trop Med, 15th Feb,1906)  While dealing
with this subject I may say that I mtend to test the value of the Malay fish powson
Derris elliptica as o therapeutic agent 1n trypanosomiasis  Dantels states that 1t 1s very
wmmeal to all low forms of life, while at the same 1 appears to be comparatively harmless
toman Tt 15 therefore just posuble that 1t might prove useful

Preventive methods on the lines mdicated by Todd* and others will be required to
check the spread of Sleeping Stchness from the Congo Free State

Rournnr Work

Thus has varted very much in amount At timea 1t bulhed so largely that it was difficult
to cope with 1t properly at other times considerable mtervals would elapse during wlich
very little had to be done

The number and nature of the examinations performed and concernmmg which reports
were furmshed are herewith detalled  The period covered 15 one of fifteen months

A Morbid secretions and excretions 30
B Blood examunations 197
C  Bacteriological apart from (4 ) at
D Parasites apart from (A ) and (B) 10
E New growths 7
F  Other pathological conditions n
G Plant dicenses 12

The above figures do not by any means mdicate all the ctses which have come under
notice  In v considerable number especiilly of the blood exammations A verbal opmion has
been given, and these are not meluded  In several directions the value of having a central
place where exammations can be made has been shown, as in the case of glanders and
strangles 1n horses I several cases of diphtheria m malwia and m suspected cases of
hydrophobia

Some notes on the cases histed may be given with advantage  Takung first infectious
disease the accompanying photographs (Figs 76 and 76 a) of a case of small pox which came
under my care as Medical Officer of Health, exlubit very well the appearance and distribution
of the pustules Ther confluent condition 15 well shown upon the face This case
contrasts admirably with the accompanymg photographs (Figs 77 and 78) of chichen pox and
an ecthymatous secondary syphilitic rash  All these were tahen by Mr Newlove  The
cases were under the care of Mr Waterfield, and I am much ndebted to um for Ins hind
permussion to photograph them and reproduce the prnts  The cise of small-pox has a
further imterest 1 that T made an effort to obtain from the pustules the protozoon discorered
and deseribed by De Korté 1 I found some ba-hihe forms charactensed by the posscssion
of the hghly refractile greemsh particles (spores ?) which he mentions My efforts at
stamning, however were not satifactory, and I was unable to carry my obscrvations to any

* Lancet London July 7th 1906
1 Bnt Med Journ London Nov 11 1904 alo Lancet London, Dec 24 1904
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together with stre i :
ptococel.  The disease was of a
L o T a very severe type and :
111%{01;;6. “Et? incidence was limited to native infants and }'oungyclb)hildie proved fatal in every
10 Wid: . . e n.
fover is ot )r(eﬂ tESt’ has 11:1(1 to be done in a few instances. As previously stated enteri
s at present a rare disease in Khartoum, despite the fact that the present water . erllc
rater-supply
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emoval is offensive and

can readily become contaminated, and that the system of sewage-

dangerous, and requires 10 be thoroughly remedied.
The native Sudanese must suffer but rarely, if at all, from the disease, and Egyptians

are not liable to infection. Sandwith,* however, has shown that they may become so, and
t Sudan 1s an accomplished fact, and the isolation of

now that the new railway to Por

+ The Medical Diseases of Egypt, 1905, pp. 59 and 53.

Enteric Fever
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Khartoum less complete the dnger of an increase an enteric fever as well as of an imvasion
by cholera and plague must be seriously considered Happly this has been recogmzed
and funds are forthcommng for carrymg out an improvemenf mn the existing conservancy
system

Dysentery of a bacillary type 13 not uncommon amongst the Egyptian soldiery, though
bilharzia of the rectum 1s apt to be mistaken for it In a specimen of the large mntestme
from @ ripdly fatal case of dysentery sent by Major Rivers an acute congestion of the
mucosa closely resembling a measles rash was very evident

The malara cases have already been discussed I have found the accompanying table
compiled from various sources, so useful in distingwshing between the various young forms of
parasite that I introduce it here

DirreRENCES BETWEEN Earcy Forms oF MALARIAL PARASITE

— Quartan Bemgn Tertian M-l gnant
81ze shapeand colour Normal Enlarged prle distorted Circular Colour often
of red corpuscle Schuffner s dots deeper  Smaller
Pigment Seen carly  Coarse Not easily scen 1o ring Not ewtly seen m young
Often peripheral wnd mng  May be marked
opposite chromatin and gntty n old ring

Posttion and shape | Wellinsde periphery | One round lump mtuated | Splwh or streak on pert

of chromatin at trst 10 & lamp excentrically but not on phery of parasite Angu
then 1a diffused dust edge of prrasite  Most larlook Sometimes two
Four sepirate dots frequently cloc to or small dots Lke door
evenin young sporcs surrou ded by the un Xknocker hinges hnocker
stained nucleus or vacuo shaped ring as sign of
lo d space special malignancy
Size Moderate Large Small
Protoplasm Most Thin  Thinnest opposite | Thm  Well defined

chromatin  Often badly
defined margins

Numbers Single More than one 13 rare Maltiple mfection common
Stippling Nil In all but very young Sometimes dark stippling
o Schuffaer s dots w0t ved Schuffner dote
Posttion Central Oftenstrotches | Notpenipheral Irregular | Haogs onto edge 3y be
across corpuscle as 1t Ejye form common after only 2 red stresh’ of
grows ring stage chromatin  Looks as 1f
stuck on

In one mstance a4 ease apprently of malarit epileptict under the eare of Captam P Tivans,
RADMC, we found = condition recalling the conjugting forms which have been deseribed by
Lwmg* The piraute m question w 1s bemgn tertian  Another nteresting case, from the pomt
of view of differentinl dingnosis was also in the charge of Captain Evans and I have to thank
Jum for permission to mal e mention of 1t A sputum wassent for exammation, 4s its peeuliir

¢ Cliaieal Pathology of the Blood 1903

Dysentery
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coffec-coloured appearance, its consistence and the absence of froth suggested that it might be
due 1o a liver abscess rupturing into the thoracic cavity. The symptoms of the case were
indefinite and might, casily have been induced by such an hepatic condition. On examination
some polygonal cells were found and clumps of staphylococei. Tlastic fibres were not seen.
Von Jiiksch* states that if free heematoidin be present in considerable quantity the inference
Is that an abscess has discharged from some neighbouring organ into the lung.  Free
haematoidin was present in this case but only in very small amount. No definite opinion
could be given but it was admitted that the case was suspicious. It proved rapidly fatal,
and the history, which had at first not been easy to obtain, and the post-mortem examination
revealed the true state of affairs.  The patient had received a kick on the calf of the left leg
and this had resulted in thrombosis of one of the deep veins. In some unknown way the
thrombi had become septic and had been ecarried by the blood stream to the lungs.
Pulmonary embolism with rapid breaking down of one of the embolic areas had taken place,
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both lungs being infected. I do mot think that su(.:h a_condi.tion has b-eenbprevioujy
mentioned as occurring in connection with the cliﬁ'e1'(?nt1al diagnosis of hepz.mtlc E :es;s. Osz
regards the larger parasites, Strongyloides intestinalis h.as come undel;ln((;;;lcfai .uWhiihmt o
interesting observation was made in a case seen by Cz-Lptzun Hughes at E. el(; m.oved e
patient passed two worms in his urine. These were sent to the laboratorlez an %)'1 oved o b
Trichocephalus trichiurus. I did not know that this nematode had ever been dis

the urine, but I found that Boston,* in his recent work on Clinical Diagnosis, mentions the
K

i i the worms
occurrence of its eggs in human urine. There was no doubt in this case but that

had been expelled per urethram. The accompanying phO?Ogl‘aPh (Fig. 7}?) gﬂzgnOfC ?1 ig:jsn
fernur which was infected by hydatid disease. The specimen was se.nt fyb ap . Suﬂ’icienﬂ}:
who intends to describe the case in the R.AM.C.J ourna.l. Hyd&jﬁld 1(1 ;Efdl ol 1
rare for this instance to merit attention here, and Captain Cummins az o Syegc’imen o
permission to mention it. The photograph was taken by Dr. Beam, an P

the laboratories’ museum. . . e
: In turkeys dying in Khartoum tuberculosis and aspergillary pneumycosis have

# Qlinical Diagnosis, 1899, p. 135.
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observed  In the latter disewse the curious bossy white plaques produced by .ispergellus
glaucus were prescnt, not only on the pleurs but also on the pericardium and pentoneum

MisceLLaNgoUs NOTES

The blood of 2 considerable number of bats, birds, and fish have been exammed In
the case of the barn owl (Stra flasnmea) caught 1 Khartoum, and 1n the bloods of sparrow-
hke birds at Taufikia, Halterdy were present, as alse 1n the blood of 4 gmnea-fow] brought
me from the Blue Nile by Mr Broun In the blood of another gumea-fowl sent from the
Bahr-El Ghazal by Major Dansey Brownmg an Hamameba, like that deseribed by
Dr Neave (p 200}, was present, while m a blood film from the Blue Jay, also sent by Inm,
another and possbly different Hemamceba was found T am inclined to think that
Leucocythemia may be found to be a fairly common disease 1 Egypt I have scen two
eases m BEgyptian soldiers in Khartoum, and several others at Abssieh, Cairo, along with
Captam Cummimns, EM S  The bloods of these enses were typical and the symptowms were
fairly well marked, spleme enlargement bemg constant

The testing of chrysoidine on the ciliated embryo of Sihistosomum hamatobium has
been mentioned A solution of 1 1 20,000 was found to lall the living and active embryos
mstantaneously, and 1t was noticeable thit, on death occurring, the stomach became cverted
and protruded from the motionless parasite like a beak 1 m 200,000 proved fatal m
17 minutes

It was found that, despite the addition of solutions of 1 m 10,000 and 1 m 100,000 to
urine samples, the embryos developed from the eggs but these embryos were mmmedintely
or speedily killed It was curious to note that m some cases the nervous mystem of the
myracidium took on the stam more intensely than the surrounding tissues The solutions
were made m distilled water, the effect of which had been previously tested on the embryos
and found to be negative Controls were carried out m every case At my request
Captam Ensor, EM 8, tried chrysoiline m two cases of bilharziosis and he reported
favonrably on 1its use, telling me that the men had greatly ymproved I then tested it
on two cases kimdly placed at my disposil by the 8 M O Khartoum, but I fauled to find
that any benefit resulted X had hoped by observing the eosinophile count to see if any
effect was bemg produced on the pirasites In one case the number of eosiophiles did
lessen markedly, in the other, shight increase occurred It was, perhaps, hardly to be
expected that enough of the dye stuff to affect the parent worms could be introduced nto
the system without pushing the remedy to a dangerous extent

Some other observations have been mnde m connection with Bilharziesis In the
Furst Report the prevalence of the disense amongst the boys attending « primary school 1n
Khartoum wis mentioned  Many of these boys drank water from the school well and this
water was submitted to exummation A tmy but very active Lntomostracean probably
belonging to the Order Osfracoda, just visible to the nihed eye, was seen, and 1t was
thought worth while to plice some of the myracidia along with these crustaceans in a watch-
glass and observe what happened

81x active embryos were placed m water along with three of the Inely crustaceans and
left over mght In the morning one dead embryo was found lying on the foot of the wateh-
glass, the other five had wholly disappeared, and the crustaceans remuned alive and active
What had become of the missing five# Presumably they had entered or beent * vupt,
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the crustaceans. These latter were watched for several days, till they died in fact, and
were then examined.  Nothing developed from them, and nothing was seen on separation of
their shells.  One hins not been able so far to make any further experiments in this
direction.  Assuming that the initial observation and deduction were correct, and there was
no opportunity for error to creep in as far as one can see, these crustaceans, which have not
been fully identified, would requive to have their hard shells decalcified, and then be
examined in serinl section, hefore and after being in contact with the bilharzia embryos.
The method of examination would be both difficult, and tedious, but it might repay the
time xpent upon it. I hope to repeat the original experiment and investigate the subject
more fully. In this conncction Loos's suggestive work on Bilharzia has to be remembered,
while, granting that these crustaceans are Ostracode, one must not forget that the members of
this genus ave said to be flesh-eaters, which might account for the apparent act of ingestion.

1 had intended giving details of caleulations carried out at the request of the late
P. AL Q. of the Egyptian army with the object of discovering whether a dietary of meat,
vegetables and dura (mitlet), could with advantage be substituted for one of meat, vegetables
and wheat flour, for the men of Sudanese battalions. I learn, however, that the recent
researches of Chittenden embodied in his work entitled  Physiological eonomy in Nutrition”
have *“clearly shown the neeessity of materially modifying the views on diet requirements
in health that are given in old and recent standard works on diet” (Chalmers Watson).
Consequently, until one becomes familiar with these altered views it would probably serve no
purpose to fntroduce the tables and deductions which I had prepared.

Tn concluding this, the part of the Second Report,—for which I am personally
respunsible—I would take an opportunity of expressing my indebtedness to Dr. Beam for
his excellent photographic work, and to Mr. Butler, Director of the Game Preservation
Department, for kindly identifying various mammals and birds for me. Mr. Friedrichs .has
rendered useful assistance in animal experiments and latterly in museum and histological
work. My thanks are due to Mr. Theobald and Mr. Austen for much kind hf.elp, and fo
Mr. Richard Muir for the great care and trouble he expended in the prepara‘mol% of the
numerous plates.  Mr. Macduff Simpson has been good enough to aid me very considerably

in the correction of proofs.
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REPORT OF TRAVELLING PATHOLOGIST AND NATURALIST

BY

SHEFFIELD NEAVE, MRCP, MRCS

GENFRAL

I left England on 11th November, 1904, having spent some six weehs m collecting
outfit  Scientific apparatus 15 very dufficult to collect hurnedly, makers are few, and
mdependent m their methods, and 1t was only with great exertion that I got most of 1t
shnpped before I started  Much I was unable to mspect and consequently some of it
was not sahisfactory

On arnval 1 Cairo I wished to get hold of mv outfit and urge on 1its despatch to
Khartoum, as shippmg and railwry deluys are proverbl I was, howeser, ordered to
Khartoum at once

On armival at Khartoum, I had to wait for my outfit for 23 days, this delayed my start
till the 16th of December, and necessitated my takmg with me the whole three years’ supply
unsorted and much of 1t in bulk, with parcels not labelled  Some pachages were missing and
did not reach me till my return

While m Khartoum, besides the necessary preparations, I spent most of my spare time
m studymg the mosquitoes known to the Sudan

On 16th December, 1904, I left by the “Dal,” SW for Gondokoro under orders to Plan of
meet Captain Greig, IM 8 of the Royal Soc 88 Commission 1 Uganda, and confer with Fepeds
lum as to the mvestigation of the distmbution of (rloswna palpalis, and then to proceed to
carry out the same 1 conjunction with lim I was also to tahe every opportumty of
examimng the blood of men and ammas as regrds mfection by blood parasites and to secure
speermens of biting flies, ete T was also to study disease generally and collect spectmens of
amma) and vegetable life and articles of mterest, and to obtain any mformation hilely to be
of medical or ecanomie value, and to observe and note native customs, ete, as far as porsible

To this end I wns to commence by eampmg m the neighbourhood of sillages and obtain
the confidence of the mhabitants by means of gratutous medicine and surgery and otherwise
After exploting the Bahr-Ll-Jebel from Gondohoro to Shambe, 1 was to proceed to the
Pongo River, ete, m the Bahr-El-Ghazal

To have done this properly would, I reckon, have taken some two years, but owing to
delays and to tle necessity as I then thought of returning to the Sudan by the following
November, I only had some four months to spend between Gondokoro and Meshra-Ll-iek
Tt 13 2 matter of regret to me that I was not wware that this was to be my only journey, as T
would have prolonged 1t by two months at a very small expense compared to the total

My assis¢ant, on whom T relied for collection and shinning, ete, did not consider himself
qualified for the worh, but was very useful and obliging 1n every other way  Later he had
to return, sertously Ml Thus my power of carrying out these directions was very linted,
and 1t 15 due to the richness of thi field for mnestigation that I aclhieved such results
as were attained

T was 127 days absent from Khartoum, and of these I only had 40 for actunl <cientific Durar
worh, the remainder being vecupied 1 travel and search for teetse fly, and tlis although T
diud not nuss a single day for worly, thanks to Lemng fortunate enough to heep my health
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REPORT OF TRAVELLING PATHOIOGIST AND NATURALIST

BY
SHUFFIELD NDAVE MRCP MRCS

GENFRAL
T left England on 11th November 1904 having spent some six weehs in collecting
outfit  Scientific apparatus 1s very difficult to collect hurredly makers are few and
mdependent 1 therr methods and 1t was only with great exertion that T got most of 1t
shipped before I started Much I was upable to mspect and comsequently some of 1t
was not satisf1ctory
On arrwval m Curo I wished to get hold of my outfit and urge on its despatel to
Lhartoum as shipping and railway delays are proverbial I was however, ordered to
Khartoum at onee
On arrival at Khartoum I had to wait for my outfit for 23 days  tlus delayed my start
till the 16th of December an1 necessitated my takmg with me the whole three years supply
unsorted and much of 1t 10 bulk with parcels not labelled  Some packages were mssing and
did not reach me till my return
While mn khartoum besudes the necessary preparations I spent most of my spare time
m studymg the mosquitoes known to the Sudan
On 16th December 1904 T left by the Dal SW for Gondokoro under orders to
meet Captam Greig TM S of the Royal Soc 88 Commission 1 Uganda and confer with
Iam s to the mvestigition of the distribution of Gloswina paly alis, and then to proceed to
carry out the same in conjunchion with lam T was also to take every opportumty of
examining the blood of men an1 animals as regrds mfection by blood parasites and to secure
specrmens of biting flies ete I was also to study disease generlly and collect spectmens of
amimal and vegetable life nd articles of mterest and to obtan any information hkely to be
of medical or economic value nd to observe and note native enstoms ete , as far as posuble
To this end I was to commence by evmping 1 the neighbourhood of villages and obtam
the confidence of the mhabatants by means of gratwitous medieme and surgery and otherwise
After explotting the Babr If Jebel from Gondohoro to Shamb¢ I was to proceed to the
Pongo River ete m the Bahr El Ghazal
To have done this properly would I rechon have tahen some two years but owing to
delays and to the necesaty as I then thought of returnmg to the Sudan by the following
Novumber 1 only had some four months to spend between Grondohoro and Meshra Tl-Rch
It 15 & matter of regret to me that T was not aware that this was to be my only journey, 43 I
wonld have prolonged 1t by two months at a verv small expense compared to the total
My assistant on whom I rehed for collection and shinning, cte, did not consider himself
qualified for the worl, but was verv n-eful and obligmg m ciery other way  Later he had
to return seviowsly Hl  Thus my power of (arming out these directions wag very himted,
and 1t 15 due to the richness of this field for myestigation that T achicved such results
as were attuned
L i i iy ke
@d not nuss 1 single dav for worh, thanks to l:l seareh for tuctse fy, and this although T
) g fortunate cnough to heep my health
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The iden of medical work among the natives as a means to an end had to be largely
abandoned, in fact, given up almost aliogether, as patients paid but one visit, or at the most,
two, and expected {o receive the nccessary cure without further attention, and it would
have required a residence of some months in one place before really gaining their confidence.
An exception to this lay in the case of those who reccived a special sort of cough lozenge,
the faste of which was much admired. One sheik, I am sure sent half-a-dozen of his
subjects every day to complain of cough, in order that he might have them as sweetmeats.

Arrival at
Gondoloro
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as that T had to adopt a different method of procedure

-esult of this position w | proc
M T ; ed and which T had intended to be merely subsidiary.

'for which I was not so fully prepar

Baur-Er-JEBEL. GLOSSINA iy
é : m arrival.
Capt. Greig had arrived at Gondokoro from Entebbé the day before my own arri

] ithi i lokoro.
He told me that he had found Glossina palpalis to within 30 miles s?uth Of1 G:nc o' )Z:e .
We arranged that he should proceed on the steamer allotted to him fort 1{; pqu s o
nd ing dver bank. 1 was
stream, and that later he should return and find me camping on the wt er I:lu; e
inland ’qome miles from Gondoloro and see if T conld find the fly away from th )
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proceed down 1t Our respective mvestigations were made, but I Jater recerved a letter from
him tellng me that he had gone on to Khartoum without findmg any “fly” My Mo fy
mvestigations yielded the same negative result, though mueh time was occupied 1 arrwving o
at1t T had spectal permigsion from Brussels to mvestigate the bank of the Lado Enclave,
but T recerved imstructions to confine myself to the Sudan, so that T only mvestigated
the night bank
I found no “fly” between Gondokoro and Shamb¢, although I was always on the look out
for 1t and hrd with me a Uganda boy who had been speerally tramed to cateh “fly,” and
whose business 1t was to do so It was only when I got to the Bahr-El-Ghazal country that
T found Glossina of any species It would appear that a mver with vost swamps 15 not a
smitable habitat, but that trees with water m proximity is what 15 preferred by these diptera
Durmng the above search I made expeditions m two directions from Gondoloro, and
recewved great assistance from Capt Tufnell, who saved me much expense *

Baur-Er-Jepr1  TRYPANOSOMIASIS
Capt Greg left the Uganda boy above referred to at Gondohoro after trypanosomes
had been demonstrated mn the juice of s nech glands, and handed him on to me for
treatment I had brought up some chryseidine on the chance of having this opportumty, as
Dr A Balfour’s expertments with this substance on mosquito larve and bilbarzia ova
already reported, had suggested to me that 1t might be useful m trypanosomiasis
I at once began mjectmg chrysoidine hypodermically, giving ;%ths of 4 gramn and Inection
mereasing to half a grain when I found no untoward results  As this was probably the first oy
time 1t had been used other than by the mouth, I had to proceed cautiously, but found that
1t appeared to be quite harmless to the patientt While I went and came on the above
expeditions, the boy had to remam at Gondokore for treatment 1n respect to gonorrhea and
syphilis, and 1t was 1 consequence of Dr C J Baker’s kindness mn continumg the myections
of chrysouline that I was entbled to carry out this experiment
A fortmght after the first mjection, on examnation of gland juice, only one trypanosome
was found after much sewching Many had been found previously. Subsequently Dr Baker
made several exunmations and found none between this time and the end of January, when
the boy was sent on to where I was camping on the Bahr-El-Jebel, at Lual’s  Until the
first weeh m BMarch I remaned on the rver and mjected the patent at first every duy, but
gradudly dimmished the dose to twice a week, and I often exammed the glnd juice without
result  The boy rapidly improved from the first, got fat and only suffered occasional pings
from over-eatmg I made a blood count i February, when the boy appeared quite well Blood L
Lymphocytes 486
Large Mononuelears 61
Polynuclerrs 44

Eounophiles
Ayeloeytes 4

1000

My march from Shambc to Meshra-El-Rek later on was rather a trying onc, amd the
boy only got hus mjection about once m ten duys

* I have Intely been informed that Dr Hodees has founl Glosana palpalis at Gondohoro furtber land
than I went
1 Sce, bowever moteon p 162 (A B)
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] His work was hard and with less food his condition got lower, so that on arrival at
Khartoum at the end of April I was disappointed when two trypanosomes (of an altered
appeavance, possibly due to devolution) were demonstrated in the gland juice. I at once
began to inject him as before, and he again beeame fat and well. T heard of him as being in
good health 4ill July, but that » monkey injected from his blood shortly after his arrival had
got irypanosominsis,  Dr. Balfour will, no doubt, report on his subsequent career.

It appears to me that chrysoidine in this case controlled the disease, at any rate, for a
time, more easily than arsenie, trypanroth, ete.

Cayrs on Banr-Er-JepEL

After leaving Gondokoro I made five camps in all on the Bahr-El-Jebel, which,
inclusive of 9 days moving from eamp to camp absorbed 49 days from 14th January to
Ath Mareh, when I received urgent orders to visit the Bahr-El-Ghazal district, During this
time I was chiefly engaged on the personal examination of bloods and the securing of blood
films together with some work among the natives.

In all T made some 800 blood slides and it has been a matter of great labour examining
them.  While at work in camp the thermometer was often up to 110° F. and over in the
fent.  This, together with numberless flies attacking one’s face and Myzomyia attacking
one’s legs, ete., made life wapleasant, especially when it is remembered that two hands are
required when examining a blood slide under the microscope.

I also made a point of eatching, examining and mounting mosquitoes and occasionally
other insects. T had also to select and store the specimens, such as they were, brought in by
the men.  These, though not so numerous as could be desired, required much looking after.
A few disseetions were also made as well as a few birds skinned, but I soon found I had no
time for the Iatter pursuits. As a means of collecting bloods of interest, photographs and
other matters of value, I used to attend at 12 o'clock every day to see any patients from the

neighbourhood. I regret to say that photographs were not successful as I had no time to

work with plates, and my films were unfortunate.
It was asserted that I should be able to move up and down the river in the gyassas, but

I found the first quite impossible as sails were of little use and it was only possible to drift
with the stream, perhaps not making more than two miles or even less thm} that an hour.
Consequently, I made use of the steamers to tow the gyassas as muel} as -possmle. Time was
also occupied in going to see and in interviewing the vavious sheiks in respect of natl.ve
drugs, customs, ete., and a little information and material was coll.ected, but the. Baris,
among whom I was for the greater part of the time, are the most 1gnora{1t, negative race
possible, living in idleness, taking no thought for the morrow, a‘nd enfiurlng rathe.ar thal;
taking trouble to fight against any difficulty that may arise. As & specimen of'thelr mos
advanced ideas, I may mention a conversation I had with a sheik on. the subje‘r‘zt o_f ‘;h’e’z
drought. He gave me the following information. There are bad spmtg called , Geioch ’
and & god called “Dendi.” The bad spirits are under the earth. Asked 1f' Gfod \‘x a8 Oll)le' 01‘
many, he said he did not know, but his wise men knew. Men stop the coming of lllam,‘dezlg
possessed of the bad spirits. Asked what would happen if these men were killed, he Sfal ! 16
one that had done all the damage was at Coulin’s; he had been in good health blut a te;t{ (1113
imprecations could only go on all-fours and now could hardly move. At present 11‘(;1?0? himo
no harm. They were awaiting his death when all would be well. It was no use kihng hum,
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1t would make matters worse, as he would then come buch and do moro damage m somo otha
form It appeared that tlus mgiean wis consilered to Tinso sufferad for huw ill-domy nt
the hnds of the good spirit  (Although the above unswors do not ulways appou to be
rephes to my questions they aro given as spoln )

Dverywhere throughout my sojourn on tlus rver I found n fumune of durs g, the
harvest having been 2 complute falure
women

The natives were much anuonted, capecdly the
On remarkang on the emaenstion of Tus women to o Bary, he oxplamed thnt the
men went out hunting and fishung but 1t wis not the cistom to brmg home anythung {o
the women who were dependent on the grun, besidus, © A mans belly 1 cualy fillad bt
a woman § requires much ’

Ban-Er-Guazar

At Shambe T took wmongst others the blood of weventeen Cutle domg trmwport betwicn
thas and Runbek, but neither then nor subscquently did T find any parasite m the | onphiornd

Lamine
Ay
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blood 1n the transport cattle, but I was unfortunate mn bung unable to procur any with the
disease at all advanced

I saw here & native bras~founder mahing myots for futurc uw out of cartndyy ¢ sy und
other brass objects, and T cventually wcured mo~t of s apparatus for the Mumoum  Hix
method was as follows He had « hole 1n the gronnd and o bassn-libe crueshle ot vareonn Ied
Ly charcoal  Al-o two bellows of carthenware, cach worked by armdl bon Fhew vire of
the following nature  a baun-lihe apparatus with a wide tuls tabing onon from the bottom
of 1t at an angle, wis covered with shin mn the mtldle of which was s stnp of Inle wine hothe
boy pulled up and down  Thir caus] an ntenunttent dranght down the page, wht b wax
commumcated to the bottom of the fire by another eathonwar pipe or tnyer The
nterval betwecn thew two pipe~ 2 ted as a salve, cansing the ar bt ot onrpnt of ar to
flow only towards the fire T wus surprived to fird how eouly be got com t Festto rult
the bra~~

The 1ngot was about 5raches long and about 1k thack, anlvas 1u® e poane o ths
10¢tal mto a hole of the requiette shup 1n the ground
srumg strap 1oz, 2~ berd for boxes, topped grer doable

Thie e erm es » odof 4 pies of
The gprrator & Lar v ere wope purvs

Soatye
trasf o
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of iron, round and pointed like a pep, and his anvils were hard picces
done well for himself, s, by mnkingl b%:we]ets, he hagsac;e;ii‘el(llnzgogliie:atoéeszgng. 4 He'fh "

The negotintion for purchase of his apparatus was a lon \ u)'a oy
. : a long one, and amongst other
mformation he gave was a religious opinion far in advance of anything I had previously
found.  He thought the drought was due to the evil doing of men in the neighbourhood, and
that the goodness of men like himself was not sullcient to produce the rain.

I left Shambé on 12th March, having received orders to locate the fy belts of the Bahr-
Jil-Ghnzal, take blood films and colleet biting flies of all sorts. I had, however, to be some
days at Meshra, to try and find some eattle likely to be suffering from piroplasmosis, and to
start from there on 13th April.  Thus I had only time to hurry through the country, and
that T made the best use of my time is, I think, shown by the fact that I walked some
400 miles in twenty-seven days, including the distance from point to point. Results,
however, were necessarily poor.

Banr-ILr-Guazarn. Grossixa

I fuiled to find “fly " newr Shambé, but had no time except to walk straight ahead. Tt
was not until I reached Bahr-El-Gok that I found any. This was about 5 miles up
the river from the station—undoubtedly Morsitans (Glossina)—though there appeared to
b none actually close to the station. Here I secured the fly, Fig. 21, p. 56, which is
the female of Zabeanns par. 1 was informed that all the cattle died off here last year with
what was thought {o be lung disease of some sort. Here also I found the government
convoy, and took the blood of the six draught cattle which looked well, but found no
parasite,

This tallies to some extent with what the chiefs whom I questioned at Runbek told me.

They suid that there was a lurge fly between that place and Tonj, which did damage to

valtle, and that all cattle died at Gok. They also volunteered the information that there

was a cattle pestilence about 5 years ago, and that at the moment they were losing cattle,
which they aseribed to intercommunication® of cattle between there and Tonj. As “fly”
will accompany cattle a long way out of a fly-belt I should think their story may be
correct. .
They only eat their cattle when the latter die, as they are currency among them~ ch1feﬂy
for wife-buying. This custom thus gives them opportunity for post-—mortem examination,
and they say they find the heart enlarged and full of clot, and a dlstended‘gall bladd.er.
They also state that in life the animal suffers from cough and diarrhoeea, with stools like
water. - .

One of the sheiks had large patches of leucoderma on his har_xds, which h.e s_ald was due
to his having walked over his uncle’s grave by mistake. This illustrates his ideas of the

origin of diseases.
Before veaching Tonj,
another specimen of Morsitans.

and into the rest-house. In the afternoon : ‘
boy to catch them, but they were not to be had., Next morning I made a long mareh down

the river on the left bank but saw none. Eventually I had {30 march baekhto ﬂ.l;tcjﬁp
where T had previously found them, before I could see any. This shows how they exis ‘ y

I slept the night about 5 miles from that station and seeurec?
Tn the morning “fly " followed the caravan right into Tonj
I wanted more specimens and sent out the Uganda

d.
* The Government bullock waggon runs regularly between these places, I understan
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n patches, how they will follow a ecaravan but disappear again, and accounts for the
discrepancies 1m the reports of dufferent people as to the areas of fly-belts

Tt also explamns why flies have not been sent mto Khartoum from Tony itself  Further,
it hs been stated that n search for “fly” on a lake or river, all that 1s necessary 18 to land a
boy, who can recogmse them, for a couple of hours occasionally to catch a few, but these
facts tend to show that a pateh such as I have deseribed might thus be easily mised,
wnd also demonstrate that before declaring a country free of “fly” o very careful search
would have to be made, whieh, m the case of the territory of the Bahr-El-Ghazal would tahe
one man at least a couple of years

In addition to the above, I found another patch about two hours march on the road to
Wau from Ton; Here (Ton), the mamur told me the government cattle die at the rate of Tc
one a weel, which, from the foregomg 1s easily explained, but unfortunately there were none
siek at the moment for me to examme From Tony T determined to go straight to Meshra
without gong along the wellsworn track to Wau, as I thought there was more chance of
finding unknown patches of “fly” than 1f I travelled where many, capable of recogmsing the
«“fly,” had probably been  The trach, however, to Meshra, along which the government wells
existed, was impossible owing to thewr bemg dry  Hence I had to go by byeways from shuk
o sheth accordmg to the mformation they give me about water

My path lay through the following places

Police Station General direction N
Village, Bilhega, Sheil Tonjan ,, » N®
Ahat , NE
Cajungo, on Tonj River » » N
Temporary fishing camp » » Nw
Elwartch ” » 8
Quaitch » » E
Ahok " » NE
Taba » » N
Teek » » NE
Depeeh » » NE
Lan » » NE
Meshra

Thus my road was necessartly of a zig-zag character  During this part of the journey I
met with no “1ly,” and passed through an mmense allusiyl arer of very rick grass, affording
forage for large herds of fine cattle The latter had been collected from the hugh ground,
which 15 at this time of year parched up  One vvemng while campung, I counted eight herds
‘bemg driven 1n, averaging some 100 mn each  The bulls, 1f fattened as m England, would
tuen the butcher's seale at from 85 to 95 stone  Even as 1t was, fed as they were on prass
alone, there were some tht would, T think, weigh out neir those figures  There was a large
population here living m the temporary villiges engiged 1n tending the ecattle and eatehung
the fish m the pools wluch were gradually drymng up  No doubt tlus part of the country 15
under water 1n the rams, and 1s probably quite free from *fly.”

At thus time of year the natives here dry a quantity of fish for future consumption, and
from what I saw must eat o quantity of 1t half rotten, but T did not see a case of leprosy, *
though my hurned march did not gine much opportumty for observation On the other
hand, I came ncross two cases at Lualas on the Bahr-El-Jebel Figs 89, 90 and 91
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In addition to the above three patches of “fly ” located by myself, T was told of the
following localities as infected —

Localities Nearly all the road from Way to Tonj.
infected by . 5.
Ry West bank of Jua, Wau to Kojali.

Khor Dinji.

River Mongo, near Tambura,

15 miles N. of Wau at Machioahli's,

A few miles out of Wau on road to Meshra.
Pongo River.

South of Tonj towards Minnobolo,

e - i

PR Ty

Fig. 89 Fig. 90

Fi1c. 91

Leprosy oF Hanps

MzEsHrRA To KHARTOUM

] Ilppo otarnus W lt]l se [a V V 3

Hunt ient interest to recount here. . .
ay be of sufficient interes ‘ . with
may I saw them first with a stout rope attached to a three-parts grown lippo.,

im 1 rater rope broke and
some 50 to 100 men hauling on it, dragging him into shallow water. The 'lt(;lpi,lul;a_doyen
:h beast got away, but he still had two spear heads trailing two ropes,fm e .

e < b . . . '
large wooden floats attached. This contrctemps gave me the opportunity of seeing

t the noose on him again. ) B attached, and
o The hippo. was allowed to swim about for some time with the floats a
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After a time three men 1n a boat paddled up to hum, and as he rose one of them n the
bows tried to throw the noose over his head, but failed several times The next time he rose
ths pative jumped out of the boat with the noose held in the hands and with the arms wide
apart, and tried, whle m the act of jumping, to place 1t over the creature's head  He fuled
and scrambled back mto the boat with marvellous rapiity  Nevertheless he made a second
attempt and succeeded  The eseence of the matter seemed to be to get the boat behmd the
head 2s 1t cume up, and the man appeared to be safe while i the water behind 1t If this
surmise 19 correct, safety would probably lie i the ammal not bemng able to make a sharp
turn while swimming  However, I never saw a proceeding that appeared so foolhardy  The
noose was drawn tight, and the other end attached to the cable like rope n the boat, which
was pmd out till arrval at the shore, where the crowd seized 1t and gradually drew the
ammal mto shallow water, where he recerned many spears and eventually succumbed ~ That
the native sometimes gets the worst of 1t 15 shown by one whom I was called 1 to see, three
days’ journey the Meshra side of Ton) He had a severe gash m the chest and had been
awhwardly squeezed by the jaws of a lnppo  To cure this his friends had made many gashes
all over him, wnd he was 1n the most horribly septic state imagiable

ANTELOPE BLOOD-SERUM

I had thought 1t would prove useful to investigate the action of the blood serum of
antelopes as a curative for trypanosomiasis and i Englwnd had consulted various authorties
as to the best way of extracting blood from a newly killed ammal so as to retun the serum
aseptic I also recetved much asmistance at the rmderpest camp at Cairo T had armed
myself wmith an air-pump, some sterthsed bottles into which to aspirate the blood and stenlsed
canulas to myert mto 2 bloodvessel ~ All thus was very bulhy I made several attempts and
after some practice succeeded m the case of three waterbuch m cutting down quickly on the
Jugular vemn and getting a good quantity of bloed This was nllowed to clot with the bottle
m on mchned position and curied to camp  The next day the serum was drawn off mto
other stenlised bottles, and after having 4 per cent of carbolic 2e1d added toat was corhed up

Of course, the difficulties were to carry all this apparatus about the place and have st at
once on the spot after the vietim had been stalhed and shot, and then to prevent contamination

Two or three dissections are sufficient practice to enable one to get down on the jugular
quiehly  The serum was forwarded to Khartoum, and Dr Balfour, I understnd, has made
some mnteresting prelmmary expeniments * 1 did not, however, get Ins letter ashing for more
serum until after T had left the boats and the apparatus to march across the Bahr L1 Ghazal,
and was consequently unable to comply with Ius request

T had hoped to take with me from Khartoum a donkey with trypnosomes i hs blood,
to mahe my own expermments with antelope serum, but the authortties considered 1t
dangerous to 1mport trypanosomes into a country winch had not been mvestigated for tsetse
fiy The above would form a subject for a specal imvestigation which might lead to
mportant results, as the destruction of domestic ammals in the Sudan from this pest would
appear to be very large ndeed  No place of which T am aware gives so good an opportunity
as the Sudan for thoroughly mvestigating these matters, the outxide fringe of which has only
been dealt with hitherto

* Seep 166 etseq

Natne

Colter
serum
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TEcENIQUE oF Broop Examinations

Slides were kept in pur o
boxes where they Wzre topbe E;tzz(()il}wj]ii zfltzls ﬁa‘;f;;;; zzf:il:ly XaSth &'nd placed in ihe
of the glass improved the film. + Any dulling of the surface
of bilI‘gsth:e;zislisOfa?; n;il:]?lst;f o COmparajtively eaS).r to secure good blood films, but in that

T, » there was considerable difficulty. Unfortunately, owing to an
o v h ey i, i o .y 1 ity e 5
: a ‘ as shot 1t was usually quite dead, and the cutting off the head on the spot
yleldef% but htt%e blood. At first T had a man carrying test tubes of citrate solution, but I
found it very (%1fﬁeult to have him on the spot at the moment T ran to pick up the bird.
- Later I hit on the plan of carrying three or four 8 inch by % inch specimen tubes in the
walstcoat pocket, which appeared quite satisfactory.

In addition, I always made one or two slides from the blood direct, .

In the case of fish, after being held up by the tail to allow all water to drain out, the
large artery supplying the gills was cut, or in the case of a small fish decapitation was
performed.

Slides were always used for films to the exclusion of cover glasses, they give a larger
area and necessitate much less time and care in making the film. They were all stained with
Leishman’s stain in troughs of the size of the slide, film downwards, thereby avoiding deposit.
If any deposit occurs I find it easily removed by leaving the slide in xylol 30 minutes
to 2 hours and then wiping gently with a small bunch of silk handkerchief and rinsing again
in the trough.

Citrate appears to mix with the blood of birds and fish quite differently from that of
mammals, making a glutinous mixture much more difficult to manipulate both in the
centrifuge and in making films.

Before making any similar expeditions I hope to conduct experiments with a view
to finding a better medium. I varied the strength of solution, but found none really
satisfactory.  On the other hand, on returning home, I found that slides that had been
made a long time ago, and had endured a high temperature, stained much more easily in the
case of birds and fish than in that of mammals.

The system of making thick films and dehemoglobinizing to detect extra-corpuscular
parasites is not successful with bird or fish bloods, in consequence of the mass of nuclei which
prevents anything being seen.

There is also a difficulty which seems to be due to the temperature at which one works.
Tt is that when a film dries quickly the cytoplasm of the red corpuscles becomes often filled
with little blisters, and this obfuscates anything else contained therein; so far, I have not
found any way of avoiding this when films are made in the middle of the day.

The citrate difficulty also caused a difference in centrifugalising. I have been lnl'lc'h
disappointed in examining films for extra-corpuscular parasites that I knew should exhibit
these, and that were made from the usual layer (.., the layer just above the erythrocytes
usually occupied by most of the leucocytes) for them in the case of fnammal. b]o?d.
I think there is no doubt that this layer differs in bird’s blood, and owing to viscosity
does not lie at the same level,

Tt is a matter of great regret to me that there was no
and the obtaining of the blood from the heart, etc., in a pure state, and the ex

time for systematic dissection,
amination of
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a series of hanging drops, nor for cultivation of trypanosomes and other such mvestigations
In consequence, most of my results are merely tvhen from stamed blood films, which however,
often mecluded blood that had been allowed to stand 1 citrate for vanous periods wath a
view to deteet developmeni Thus however,1s a poor substitute for watching them on a
warm stage

T deplore the absence of further opportumty to verfy and work out the medications mony
of these matters give

Sources or Broop Conurcrion

About 750 films were brought home m addition to those exammned “m the fresh’
These were made from the blood of —
55 human subjects

118 other munmals 16 vaeties
69 burds, 22 varleties
33 fish 8 varieties

6 amplhibia 4 varieties

18 sheep ticl =

Norymar Fisu axp Birps Broop

The bloods of birds and fish have a uumber of peculanties of their own of which I
have fauled to find any deseription, so that I here note some of them

1 The red corpuscles appenr to alter 1s soon as the blood 1s shed, that 18 to s1y, all Pecunar
shdes show more or less the following phenomena The majority of the erythrocytes stam ﬁ{r:f’:’:; o
m the ordinary way, exhibiting & violet blue nueleus, and 1f the Leishman stamn has been well
managed, a red eytoplasm, though the litter colour1s often not easy to obtam 1n shdes that
have been kept for months at a high temperature In fact, the eytoplasm not unfrequently
remains blue unless special trouble 1s taken A shde with the majority of erythrocytes
wholly stamed blue (as well as those with red stamned eytopirsm), wall show a number of
other red corpuscles stamed thus —

1 The nueleus red, the stroma a very deep purple  (Plate XVI, b)

2 The nueleus red, the plasma hightly stmned red  (Plate AYT, c)
(Many of these are round with a round nucleus)

8 Many free nuclel swollen, stamed red, and with ragged edges
(Plate AVI, g & k)

Agam, the whole of the above process as far as the nucleus goes, may be earried on
msde the corpusele before burstimg, and m thus case after becommg reddened, and a hind of
growth taking place, the nucleus continues to dimntegrate until 1t 1s a ragged mass  All
the above changes are shown i plate XVI, d to f, and ave much exaggerated when
the blood has stood for an hour or two mixed with eitrate, the most extrcme case showmng
nothing but these swollen and escaped nucles T conuider that these changes oceur m the
blood between the time of its bemng shed and of its bemng made into a film  Endothehal
cells from the capillaries are also fairly often <een mn the films  (Plate XVI, L)

In o slhide of marabon stork's blood (contmning Halterrdium), T found some cells which \garabou
re probably an early form of erythrocyte, erther prssed prematurely nto peripheral blood or storks?
<ubsequently changed  The cytoplasm 13 contracted nearly up to the nuclens on each sde,
with o small vacuole at each end  The nucleus s swollen and flattened  Plate XVI, 1
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There are also a number of deeply blue and purple stained objects, about 84 4 in diameter,
often to be found in groups, which may be leucocytes or (as was suggested by Mr. M
who drew them) undeveloped erythrocytes. Plate XVL, j.

The polymorphonuclear corpuscles are remarkable for the variety of their granules. In
Plate XVII. will be observed three varieties in shape, small round, ovoid and rod-like,
together with transitional shapes between these two extremes. There is also a form with a
round nucleus and granules of various sizes collected often to the periphery, these usually are
basophile and stain a deep blue-purple though rarely they appear as eosinophile. Plate
XVIL, c.

A mast cell is represented at e.

There are lymphocytes of much the same appearance as those in human blood.

Contrary to the usual teaching, I find ' object lens sufficient when searching for the
trypanosomes in the blood of the averaged sized bird and fish, and "' for trypanosomes and
Hulteridiwm in mammalian blood. This, of course, is a great saving of labour, but is only
satisfactory when the observer knows exactly what he is looking for.

uir)

SUMMARY OF PARaSITES FOUND

Trypanosomes were found in the mule, four species of fish and two species of birds, as
well as in the case of human trypanosomiasis already mentioned.

The blood of the shilbaia (Schilbe mystus, Futropius niloticus) was frequently examined
without success, and two specimens of the karesh fish (Mormyrus) with the same result.

Filarie were found in five species of birds, Haltervdium in eight, and a new Hemameba,

somewhat resembling H. Ziemanni, in one.

Halteridium Filarie Trypanosomes } Protozdon Haemamaoba
VWheatear E Guinea-fowl Mule (I%}Z]e;zl;ﬁﬁs?) Gninea-fowl
(Saxicola oenanthe)
Marabou Stork Vulture Bagara
(Leptoptilus erumeniferus) (Neophron perenopterus) (Bageus bayard)
i ; Shrike Gargur
Kite (lebvius egyphes) (Laniarius excubitorius) (Lyaodontis schal)
Red-breast Shrike Hornbill Noke (Mugil)
(Laniarius cruentis) {Lophoceros nasutus)
N Dabib (fresh only)
Red Hawk Marabou Stork (Po]yplerzw)

(4 ccipiter rufiventris)
i Red-bre:}st Shrike .
Br(?a?qfc?afhia hagedash) (Landarius eruenus)

; 7ulture
Koran (Lissotis hartlandi) ¥

Guinea-fowl
(Numida ptilorlynche) A

be very liable to blood parasites, 28
o types of Filarie, as well as the
Mr. R. Muir who made

:  to give any explanation
ngland, but I am unable to & \

50-58 p and it oceurs plentifully.

The guinea-fowl (Numida ptilorkyncha) soems '001 .
i . ¢ W
in one slide I found Hallcridiwm, an Heamamaba ant T b
oi)iect delineated in Plate XXI, b.c. The latter, I am 1mior
these drawings, occurs in the corneralke in I S
i raries fro:
of it, and merely append the drawing. Length varies 1t
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1t would appear to consist of a sheath pomnted at each end which contans protoplasm
segmented mto two or more portions

Tn reference to the Haltersdium fonnd m this bird, the development of the parasite 13
but small, and the number of corpuscles affected scanty, and 1t has oceurred to me that the
appearwice may after all not be Halteruluom but the commencement of the growth of this
Henameba, though the smultaneous oceurrence of H memanne nd Hallerduem has been
previously reported

Trx PANGSOMES

Plate XVIIL d Trypwosomes found i the Noke (ugl) fish, measure on Nokefst
an average —
Length, 50p Greatest breadth, 4p.
Length of flag, 12p
Nucleus, 4p 1 dizmeter
Centrosome, 5p from end
Corpuscles 12 to 13p
This fish has a gizzard and 14 a species of gray mullet
Trypanosomes were found m the dabib (Polypferus) fish when exammnmng the
unstamed blood on three occasions, but no stuned spectmen was secured Dr A Laveran
imformed me that this was not an unwsual oceurrence® owing to the parasite bemng rolled
up and hidden by the corpuscles
Plate XVII[ a The trypanosome found n the bagara fish (Bageus bayard) Bagarat

measures —
Length, 51 to 58 on an average  Greatest breadth 5p

Length of flagellum, 8g
Nucleus, 3¢ m diameter
Centrosome from end, 2p
Corpuscles, 9 to 12¢ X 65 to 6 5u
Plate XVIIT b The trypanosomes found i the gargur fish (Lynodontes schal) Gargur
measure on an average —
Length, 24 to 43¢ Greatest breadth, 2 5u X 4u
Length of flagellum, 8 to 10p
Nucleus, 2p X 3p
Centrosome, from end, 5u
Corpuseles, 11 to 12z X 6 to 7p
Plate XXT 2 TIn the blood of the karesh fish (Mormyrus) u deeply stammed organism Karesh
was found, measuring 70 m greatest diameter, and resembling some protozoon , {foramimfera ?)
Tt 18 nearly cireular and its protoplasm arranged m a vortex-like depression, has & circle
of etha It 1s probibly a contamnation from the gils, or the alimentary c¢anal The
orgamsm 1s plentiful, and from the way the fish was treated T thik 1t hughly unhkely
that anything off the scales could have got into the blood Tt 13 more likely a parasite of
the gills and as trypinosomes have been found by scraping these with a spatula, 1t 18 worthy

* Since writing the above I find Novy 2nd McNeal report this as also their expericnce They tell of a canary
eximuted for 11 days 1n succession when trypinosomes were found 1n the fresh blood and nome 3n the stained
;md on ats death 7 shde films were exarmined 1n vain for 20 hours, though the hearts blood rescaled them
n quantity
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of rocord, seeing that the hfe-history of trypanosomata is unknown. It will be remembered
that Lingard has infected a horse by introducing trypanosomes into the alimentary canal
and 1t is difficult to see how fish can be otherwise infected. * ’

The trypanosomes found in the mule appear to be 7. dimorphum both long and
short forms being found, and a trypanosome resembling 7. nanum. As these will be described
by Dr. Balfour it is not necessary to give measurements, etc. The blood of 6 mules
examined on board the steamer returning from Meshra-El-Rek from the war expedition
all contained the above in more or less quantity. The blood of a mule examined just
before death was crammed with them, four or five under the field of 1=" object glass with
No. 4 eye picee, being common. Tt was remarkable that many of the animals appeared to be
in good condition.

Trypanosomes were found in two birds, viz., the common vulture of Egypt (Neophron
perenopterns), and the red-breasted shrike (Laniarius cruentus) ; they appear to be exceedingly
sparse in the peripheral blood of these avians, and there was no time to do more than examine
this. Thus I only discovered two stained specimens in vultures, though I have examined a
large number of slides from 10 different birds since my veturn. Tn the fresh, however, T saw
them in 4 birds. In the red-breasted shrike I only found one specimen in three birds shot,
and none in the fresh.

Plate XVIIL, e. and . The vulture trypanosome (Neoplron percnopterus) measures :

Length, 58 to 60u. Greatest breadth, 4 to 5u.
Length of flagellum, 10p.

Distance, centrosome to end, Tp.

Nucleus, 21 X 4.

Corpuscles, 12 to 15p X 5 to Gp.

The undulating membrane is only well marked in one of the two specimens found, and
assumaes the regular crinkled shape common to Z7ypanosoma avium. There is a vacuolo.id
appearance in both specimens; that in Plate XVIIT. e. bulging the blunter posterior end, while
that in f. does not alter the shape of the outline. It is V shaped with a small tongue of
protoplasm projecting into the apex. The centrosome can only be seen in el. and t]%a’s very
indistinetly. In e. there is another spot {circular) unstained, rfjmther nearer the anterior than
the posterior end. The posterior end bas a short flagellum ‘4:;1 in length.

The specimen e’ tapers from both ends, and the posterior appea?'s to ha,ve.a.ﬁagellum. as
well as the anterior, some 6z long. So different are these two organisms that it is a question
whether they are identical. It will be noticed that these measurements are greater than
those of the Trypanosome avium previously describec.l by others, but about the same as the
larger form described by Novy and MeNeal, in the artwle' referred to a?)ove. . "

Plate XVIIL ¢. The red-breasted shrike (Laniarius cruentus) is a black bird with a

ved breast. about the size of the English blackbird. It lives in the thickest bush it can ﬁxnld,

feeding 0;1 the ground below. Only one specimen of trypanosome was found, which

R Length, 28p. Greatest breadth, 3p.
Length of flagellum, 104

Nucleus, 4p.

JESEINEREPERDESSE et o s

i ion of fish
+ Sambon, however, has referred to flies feeding on Nile fish and Laveran has suggested the infection

by means of the lice parasitic upon them.—(4. B.)
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Centrosome, which 1s rod shaped, to end, 4
Corpuscles, 10u to 12u X 6 to Ty
I am unable to identify this with any trypanosome already found

Fivariz

The Filariwe here described are all embryos and were found after stammmng the blood for
trypanosomes, the discovery of which was my maim object m making these shdes

In Lanws excubutorwes only I searched for the parent worm, having seen embryos m
the fresh blood, but farled to find them

None of the six embryos here described appear to have been previously found, though
two of them somewhat resemble others mentioned below Tt would appear that there are an
enormous variety of unstudied Filarie m birds m all chmates

Plate XIX,  In several specimens of gumea-fowl blood (Numda ptilorhyncha) a
Filorie was found 1n quentity, 80 to 100, long, and 3 5y broad, having the appearance of a dise
necklace, or artificial serpent, as sold for a toy (Plate XIX, b}, the granulations bemng
arranged m disc-like sections which project on each side with great regularty

These Filarie are often arranged somewhat 1 a circle, and not as in the illustration
(which was chosen as a specially fine specumen) , they taper at the tail end to « fine extremity,
while at the head the taper 1s much less, and the end bluntly rounded  There 15 a
translucent spot at this end, and the stamed cell nueler fimsh i this spot i two divisions
after bifurcation  There 15 no sheath, but there 1s a hughly refractile translucent contaimng
membrane  There are four spots, two of which only are constant This Filarie much
resembles the description of I™ calubaren«is m the report of the expedition to Nigeria by the
Laverpool School of Medicine, except for the regularty of the granulation

Spot 1, at 24 3 per cent of length Often absent
Spot 2, at 334 3 Constant
Spot 3, at 593 » Constant
Spot 4, at 805 » Often absent

Plate XIX , @ Another Filaria m the same shdes has the tail end tapered and pomted,
while the head end 1s slightly tapered but bluntly rounded It has a sheith nearly double
the length of the filana In the stamed spectmen the hed 1s pushed to the furthest
extrermty of the sheath, the excess of which trails behind  The sheath stamns a deep red
colour, makimg the pratoplism within leok purple As a rule the Fularwe lies fairly straight,
without much undulation It has a contamning membr wne, the contents of which appeur to bo
segmented at the tail end and granulw at the head end

The length 1s from 48 to 85 by 38p  There are five spots of which three are
constant At the head end there are two clear spaces, the more antertor of which 1s at the
extreme end, communicating with the other by & narrow channel between two stdes formed
by the splitting of the mass of the cell nucler  This 13 probably an embryo which has not
been previously described

Spot 1, at 112 per cent of length Often ab-ent

Spot 2, at 341 ” Constant
Spot 3, at 539 » Constant
Spot 4, at 77 3 » Constant

Spot 5, at 905 ” . - .. Often absent

Guinea
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Hornbill
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Plate XIX., ¢. In the common yulture (Neophron percnopterus) a single filaria was
found in the blood, also of the disc necklace variety, though this arrangement of granulation
is not so well marked. It measures 120 p# by 32 p in breadth. The illustration shows
two curious large hyaline structures at about the middle of the parasite, which would
apparently distinguish it from any deseribed variety, but it is unsatisfactory to make
deductions from one specimen. In another bird a single specimen (160 ; in length) of some
Filarice was found, but too much buried in corpuscles to describe.

Plate XIX.,, e. In the shrike (Lanius cxeubitorius) a Filaria is found, 75 to 205 @
long, with blunt ends, and about 3 to 4 s at broadest part. It takes the stain very badly,
with a rather hyaline appearance, but is slightly granular. Especially granular areas
occur around two spots, which are fairly constant, at 30-3°/, and 607/, of its length.
Other spots sometimes occur but not at regular mtervals. From its outline it would appear
to have a containing membrane, but no sheath.

A Filarie was four times seen in fresh specimens of this blood, which differed from the
above in being about 2004 long, and 54 broad, having one end of a pointed shape with a shoulder,
while the other end tapered somewhat. Unfortunately no stained specimen was obtained
although 31 slides in all of the blood of this species was examined. Movements were both
wriggling on its own ground and advancing across the field. There was a V spot near the
middle, with granules posterior to this.

Plate XIX., 4. Only one specimen of the hornbill (Lophoceros nasutus) was shot,
and in the blood was found a Filaric, 65 to 1054 long and 3y wide, with one pointed and one
round end, and with disc-like grannlations but no sign of sheath. This is probably identical
with that found in Nwmida ptilorhyncha.

Plate XIX., /. In the marabou stork (Leptoptilus crumeniferus) a Filaria was found
70 to 104p by 8p, taking the stain badly and faintly granulated, round at the hea'd- end and
The granulations divide at the head end and terminate in a bay

pointed at the tail. _ )
There are three spots all constant. There is a hyaline

Jeaving a portion unstained.
containing membrane.
The first spot at 26:63 °/,, of length consisting of a transverse bar.
The second at 3871 ©/, of the length.
The third at 60-14 ©/, of the length. .
This somewhat resembles an embryo Filaria found by Dr. G. C. Low in the Java sparrow

which he has kindly shown to me.

New HAEMAM@EBA

Plate XX. An Hawmamebe was found in the blood of the guinea—’foTvl ( Z.Vzla)mlz)(lla
ptilorhyncha) which somewhat resembles H. ziemanni. The.re are two' var’llejcll:st IIl);olaatte);
(as in Halteridium), male and female, the former hardly taking the st.eun,1 1“ 11 kit
takes on a very deep blue colour (even when the blood elements gen(.ara }1 a‘l Thei o
stained as to hardly exhibit any colour) and shows itself to l?e markedly graflu ?1 .ﬂ ore o
in some cases two more transparent portions, one on each side of the centl.e o' fle lli {5 t(;
which in the male especially are dotted with chromatin spots. The p%u'asﬂie ,lje :'I(;awn i
20 long and about 5p broad, in addition to which the ends of the cc.npusc (?t‘ e o Whou);
each sometimes being as much as 10p in length. The female parasite as 1 Sgigde “:hﬂe o
alters the shape of the corpuscle, pushing the nucleus of the corpuscle on one side,



PLATE XI\

U
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1
Freaxie s Fuas
{a} In the Gumen fowd (Vwwr 7o p £ rhan 41) () Ta d e Treetlomb 1l (£ aphx vos w3 »tni)k
5’-) Another «pecies 1 the C unea fowl (e} Inthe “hrike (fanmas F1x 1rwsh
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ends of the *eontaning membrane of the corpuscle are drawn out to the finest filament, so
fine m some mstences that a flagellar hke appearance 1s caused The contents of the
corpuscle appear to be under great pressure At first the whole 15 crescent shaped and
uniform m outhne later the pressure against the nucleus creates a lobe i the mddle with
n expanded portion bulging on either wide, beyond these agam are the driwn out ends and
flagellar lihe terminations of the corpuscle 8o close does the pirasite lie agunst the
corpuscular nueleus that 1t cannot be distmguished as a separate entity  The nueleus of the
prsite presents some difficulty  In some cases 1t appears as if flattened and pushed hard
agunst that of the corpuscle the line of demarcation bemg difficult to detect, m others the
staining 18 so stmlar to the rest of the parasite that the outlme 1s difficult to detect
In several mstances two of which are illustrated in Plate AX the parasite 1s seen
pushing a portion of itself through the contumng membrane of the corpuscle and appearng
as a globular herma
In one of these the corpusculir nucleus 1s also bemng extruded anl appeurs to the eye
as 1f meluded 1n the parasite 1n tnother the globule 1s found at the opposite side and
agun 1 other specimens the extruded globule 18 seen arsing from either end of the
parwite It 1s possible that this 15 the commencement of the globular form deseribed by
M Laveran m the case of Zieiiw 7t or the process might be one of ordinary fission or even
perhaps  pathological state induced by sheddng of the blood and spreading 1t out as & film,
though I do not thimk the latter Il ely
It 1s to be noted that Laveran and Lucet (L Academie de Sciences 30th Oct 1905)
speal of the nucleus being expelled from the corpusele by Hwmamaba relita +
There 15 & long narrow form Plate N\ ¢ without any visible nueleus corpusculur
or othersase which may be the parasite 1fter parting with one of these globules
It will be remembered that Schaudmn has state1 that this parisite has a tryp ino~omatie
stage (as well as Haltersdium) and that m that form 1t attaches 1tself by its posterior end
to an erythrocyte which 1t then draws mto itself  He asserts also that after 1t has digested
the plasma the nucleus 1s pushed off to onme side as an elongted halter shaped body,
eventually to be thrown away as waste  This however, 13 combated by Novy and
McNeal § who show that trypanosomes are very common m birds and believe that the
occurrence of the two parasites m one blood s fortuitous (viz H ~zemanni and try pinosomes)
Although my specimens tend to show that the prrasite 13 endo corpuscular, yet 1t 18 hard to
explun why the ends of the contaimng membrane of the corpuscle should be drawn out to
fine pomts even resembling flagelln The suggested passage through a capllary s an
sufficient explanation
The description by §Laveran and hus 1llustrations as well as those of [Schaudinn, show
m the case of Ziemanmi the nueleus of the corpuscle flattened out bemng elongated to at
fexst four times 1ts normal length so that the cnds surround the pirisite, m the ease of
my films the pariwsite surrounds one side anl both ends of the corpuscular nucleus,
projecting mn most cises beyond 1t at ench end to an extent equal to the length of the
flattened nucleus

* Contunieg membrane 1s & term only wsed for the purpose of description, though those who argue that
such a membrane does not exust should examine this class of apecimen

1 S nee wnit ng ti e above I have found specimens with the glo! ule jost freed from the element  Plate X\

+ Novy and MeNeal  Journal of Infectious Discases  Chicago et Aarch 1905

§ Soc de Dol 16th May 1903

§ \rbeiten aos dem haverlichen Ges indheitamte Dand N\ Heft 3 1004
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It wou.ld appear therefore, that this parasite is not identical with A Ziemanni, but is
a new species, Dr. Laveran has kindly examined it and considers that T may safefy treat
it as such.  Dr. Balfour has suggested that it be provisioﬂally named H. Neawves

Marmariany Broop

The investigations 1
1gat made in r i i '
ot g m respect of mammalian blood yielded negative results,
xcept n the case of malaria in man, and trypanosomes in the mules from the war
expedition,
— \{ C 4y 3 . . 3 3
| _{:lan. No extracorpuscular parasites were found with the exception of the trypanosomes
already mentioned in the Uganda boy. Nearl ! ’ i
) . arly all the children’s blood ex ]
a few tertian malaria parasi d ] e
an malaria parasites, and these were also present in a few of the adults. At the
hospital in Taufikia t i lers was taken, i i i ar
p kia t.he blood of six soldiers was talen, in which the typical tertian parasite
was found, and one with both tertian and quartan.
All the men, except myself, in my expedition, were down from time to time with malaria
. . ’
but answered at once to quinine treatment.
I examined a large number of slides of blood from the antelopes and other wild
mammals that existed on my line of march, but found no parasites in the peripheral blood
. . s » . ’
cither in the regions of the Glossing morsituns, or elsewhere. I strongly suspect that the
main reservoir of nagana exists in the young of these animals, exactly as malaria does in the
young of the human being.* It is reasonable, I think, to suppose that the infection takes
place early, and that the adult attains a large measure of immunity thereby. It is unlikely,
but possible, that young calves might have more resistance than older cattle and might acquire

an immunity in the same way. An experiment with a few young calves, donkeys, ete., might

easily be made in Khartoum.
Amongst the animals exwmined were :—

Kongoni. Oribi. Dog. Water Buck

Bush Buck. Rat. Sheep. Osx.

Hippopotamus Donkey Mule. Tiang.

Groat. Reil. Wild Pig Wart Hog.
InsecTs

A collection was made, but not in the quantity I had hoped, in consequence of my
having to attend to blood work, and being unable to make the natives collect.

This collection was more than half destroyed in its transit to England, but there still
remains a residue of which I hope to render an account in time for the next ¢ Laboratories ’
Report. I hope also, to include details as to a private collection I made the year before.

D1pTERA
d. Although a few others were

The following Diptera in good condition were secure
and are useless for description :(—

obtained they were much damaged in their transit to England,
1. Tabanus dorsivitta or virgatus (Austen).

2. Tabanus par.

the blood of infected big game, and

the paucity of trypanosomes in
. d o yet be found in

* Koch has again drawn attention to
quite recently has suggested that a special developmental form adapted for the tsetse fly may

g Y e 1 Tne (4 Y
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3 Chyysops distinelipennis
4 D:;cop A spectes also known 1m Uganda, but not yot named
5 {uchmesomyra luteola, Fabr The Congo floor maggot fly ] 53, 56,00
Mr Austen of the Bntwsh Museum ndly nuned theso for me (Ve pp 83, 56,
2d 86)

Mosqurtors

While camping T caught a large quantity, but there was hardly anything else nmo;xg
them than AMansome untformes snd Myzomya Sunestn, together with o few Cellw
phareensis, Tantorhynchus tenaz and Pyretophorus costalts

While on the steamer, however, I secured a pumber of males The weather was
vausually cool, and the sterner sex was much more 1 ovidence than the female They were
reforred to M ¥ V Theobald who has meluded them m lus report The most nteresting New
appear to be two new obseure Culer® and the male of Myzomyre mly, which had net been
previonsly captured T have now made several journeys on the steamboats on the
Bahr Ei-Jebel and find that for vamety they arc far the best place for collecting mosquitocs

28 one seems {o tap new tribes from mght to mght  Ths ought to give u good opportumity
for the laboratory collection

Pravrs

A very small collection was made, and of these only three have reached me  They were wame
all used for medical purposes among the Ban as mfusions  One village, however, would nse “‘:"‘Q
them for one dmseise, while 1n the next, one found the sume plint being used for another iasone
purpose  Professor E M Holmes, of the Pharmacentieal Society, his lundly promssed
10 gve me some miormation about them which I hope to detail later

MebICINE, SURGERY, ANTHROPOMETRY

T have hittle of mterest to report, as the native was, as T have said above, unwillng to
submt to any prolonged treatment At the same time I kept a journal of these matters, and
hoped on studymg 1t to have been able to mabe some remarhs of more or less interest Tt
has however, never reached me 1 England, and I fear, has been lost

From memorv I may say that I found tubercle to be mife among the natives wherever

T went and all the lung complants common m Europe Lestons, which m England would Comm
be attnbuted to syphils, are also very prevalent I saw Iymph scrotum, cases of 5
neufe rheumatism, actimemyeosis apd leprosy

Hydrocele was ane of the commenest
diseases T was called on to treat

In matters surgical there were many things of mterest, chiefly due to the non treatment
of wmjuries, ete, and their arrving ab a stage which 1s pever permitted m cwvilised parts

I saw n female of about twenty-five years with an enormous umbilical herma quite ag
big s a full sized football, contamung the greater part of the mntestnes I met her carryin
7 load on her head quite comfortably  She sard 1t was congenital, that 1t did not mcommodg
her, and would not hear of any treatment, even 1f 1t were possible )

There 15 a wide field for the study of diease amoug these natives,

large numb
whom are treated at the hospitals attached €o the mblitary, et of

and other posts on the river
* Named by Mr Theobald Culex rubinotus and Culex neaver
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It strikes one at once how much might be learnt if only by the study of the blood in
the diseases of these men, about whose habits of life it is not difficult to acquire information.

I still hope to recover the above journal in which I recorded measurements of a good
many natives on the Bahr-El-Jebel.

What strikes the eye is the length of leg in comparison to that of the trunk, and a very
narrow pelvis, observations which the measurements seemed to confirm to some extent.

The children up to sixteen years of age, especially the females, have a marked lordosis
in cxcess of the white races, suggesting that the ercct attitude was attained at a later period
by them than by us.

CoxNcrLusioN

In conclusion I have to tender my thanks for all the courtesy and help I received at the
hands of those I met both at Khartoum and up country, which did much to relieve the many
disappointments and difficulties encountered in my endeavour to achieve some success in
this expedition. ‘

As in many expeditions I have previously made I return with the feeling that had I
better kmown the country and circumstances, I could have done twice the work at half

the expense.
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It strikes one at once how much might be learnt if only by the study of the blood in
the diseases of these men, about whose habits of life it is not difficult to acquire information.

I still hope to recover the above journal in which I recorded measurements of a good
many natives on the Bahr-I5]-Jebel.

What strikes the eye is the length of leg in comparison to that of the trunk, and a very
narrow pelvis, observations which the measurements seemed to confirm to some extent.

The children up to sixtcen years of age, especially the females, have a marked lordosis
in excess of the white races, suggesting that the erect attitude was attained at a later period
by them than by us.

CoxNcLUSION

In conclusion I have to tender my thanks for all the courtesy and help I received at the
hands of those I met both at Khartoum and up country, which did much to relieve the many
disappointments and difficulties encountered in my endeavour to achieve some success in
this expedition. )

As in many expeditions I have previously made I return with the feeling that had I
better kmown the country and circumstances, I could have done twice the work at half

the expense.
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REPORT
OF THE
CHEMICAL SECTION
OF THE

WELLCOME RESEARCH LABORATORIES,

GORDON COLLEGE, KHARTOUM

BY

WILLIAM BEAM MA MD FIC FCS

The following 1s  summary of the analyses and examinations undertalen i1n the Sumnary

Chemieal Laboratory from October 1904 to the 15th of November 1905 — Andlyses
Ruver Waters 42
Well Waters 15
Grains 20
Milks 18
Dried and Condensed Milks 3}
Oils and T'ats 4
Beverages 3
Salt 6
Gums 14
Drugs ete @
Rubber 3
Urime 4
Chleulus 1
Arrow Poison 1
Sals 4
Fertilizers 2
Lime T
T imestones 21
Other Mmerals and Ores 24
Miscellaneous 3

Total 207
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Ty many cAases fhe examinations were not carried as far as Was desivable, not only
beeause of single~hnndedness* in the laboratory but especiadly on account of the want of
specinl chemicals and apparatis, and of the long time which had $0 expire (three to four
months) before material ordered from Tngland or the Cont
source of yexation Was {he continual {ailure of gas and water supply- Much of the work had

nent could be received. Another

o be repeﬂted, in some cases geveral times, because of this and of the overwhelming effects
of sudden gand-storms. Tortunately the latter are not common except i the Spring and
Summer months, and as the water and gas supply are now both more constant, it 18 hope
that the intense annoyances of the past will not be repeated. '
Tt might not be amiss here 10 sound @ Mote of waming to those who ™ay have 1o
andertake the construction of laboratories in out-of-the-way places like the present. The
‘:;::‘:fcs acctylene gis system, while so0 attractively simple, has, apart from the question of eost of
aoratory carbide, several disadvantages. 1t was found that the flame of the acetylene bunsen 18 50
hot that preakage of glassware was & very considerable jem. This may often be avoided by
the use of sand-baths 0T hot plates, OF by the interposition of fwo pieces of wire gauze,
in place of a single piece, between the glass vessel and the flame. All this entails @
ot of waste of heab. A more serious objection is the effect on platinam ware. After eXPOSUre
3‘::‘:; on 4o the flame, the suriace of the platinum becomes of & sealy crystalline appeaTance; the
metal becomes hard and prittle and altimately cracks. i used 10 conjunction with a blast
the flame is so hot that the metal, if thin, may even be melted.
Our present system is to employ the spirib (alcohol) bunsen for platmum vessels and
the acetylene 8% for other purposes. This is nob entirely satisfactory, 88 olkaline fusions of
gilicates are difficult by such means.f  Later it is hoped that funds maY pe available for the

installation of a proper g° system of the ordinary pattern.

CHEMICAL COMI’OSITION OoF THE NILE WATERS

A series of cxaminations of the waters of the Blue and the White Nile was undertaken
with a view more especia'ﬁy Lo determine the comparative amounts of suspended -matter
carried at Jifferent seasons of the yeal. Puring ™Y absence 1M Furope WY ipstructions 1
ot carried out, and 10 determinations were made for

regard 10 the collection of samples Were n , 8 . :
the month of September; except of @ single gample of the Wite Nile water coﬂec‘ced
independenﬂy by the Department of Trrigation- The lack of examinatiod of the Blue Nile

during this month 18 greatly to be regre’cte&, but it is hoped that it will be P
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WrITE NILE

1904 1905
Nov § Dec | Jan | Feb ‘an Aprd May [ June July Aue Sep Oct Nov
Solids mm suspension 8275 | 1402 | 7084 f 6700 | 5500 [ 561918220 4300 757% [1426° [ 265 | 3200 | 4500
Solids 1n solation 163 00 (162 70 1160 00 }m 50 196 00 199 00 14000 14200
«Free Ammoma * (NHy) 000l om2 ooz 0020 w:aJ 007 oo ools
“ Albumizoid Ammonia® (NHg) | o2i0] o212 0310 0230 0260 0300 0200| o
Oxygen absorbed m 10 minutes J i
at100°C|n ¢ 675l 613 853 800 870 i soo[ €40
Nitntes (N) none | none ' none i none none  none rone | none
Nitrates (N) 0083 0070 O 085 | oo oom! 0089 003 000
Carbonates (COg) 4992 | 5100 | 5760 8580 9043 | 9400 | 5523 3480
Chlorides (C1) 480 ] 455| 530 913 na1 1180 | 383, 583
Sulphates (S0,) none | none | none (13 10 172 none J none
Brue Niue
1904 1905
Nov Dec  Jan J Feb ‘Mud‘ Apnl | May Juoe July Aug  Sep Ot Nov
Solids 10 suspension s159|1942 61| 400| 895 [ 65 ] 10 70 ‘412 or 91w 160 €60
Solids 1n solution 105 00 (100 15 115 00 120 00 135000 13400 | 100 10300
“ Free ammonia " (NH,} 0010 trace 0 00% 007 0030 003" 01F o013
* Albuminord ammomia ' (NHy} | 0140 0114 0013 0160 0180 0194 0185 o138
Oxygen absorbed 1a 10 munutes, i
8t 100°C|n d | 170, 080 065 084 08 3 2%
Nitrites (N) N none | none | none none none  none moe mone
Nitrates (N) 0030, 00™ 0013 0073 oo ool 0040 0033
Carbonates {CO.) 4084|4140 ‘ 4745 3580 5703 298 Yot o
Chlondes (Cl) 184 136 130 283 s 1l I ,’ 2:41 1e8
Sulphates (S0,) 194 5 510 700 728 760 ! a9

160 | i

P

* Determination made by I R, Friedrichy

-
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More complete examinations were made on the following dates :—

WHITE NILE BLUE NILE

e | T | gt | Do | Jenglah | Tune i,
Solids in suspension ... 65°00 7400 4900 16-50 6-00 7:00
Solids in solution ... 16540 160-00 198:00 110-00 11500 16500
“Free Ammonia ” (NH,) ... ‘015 020 ‘023 | trace *006 032
“ Albuminoid » (NH,) 280 *340 300 -098 075 198
Oxygen absorbed at 100° C. in 10 minutes ... 655 615 870 1:40 0'80 089
Nitrites (N) ... .../ none none none none none none
Nitrates (N) ... ‘085 ‘095 ‘089 020 ‘015 ‘054
Chlorides (C1) ... 490 539 1150 1'65 1-50 470
Carbonates (CO,) ...| 5280 57+60 94:00 4200 47-45 59-89
Sulphates (SO,) ...| none none 1-22 540 7°00 769
Calcium (Ca) ... 12-30 13-20 2096 1840 21-81 2553
Magnesium (Mg) 381 3:98 649 437 465 589
Sodium (Na) ... .. .. .. .. 92270 2340 3689 557 601 7:81
Potassium (K) ... 9-14 890 14-27 1-40 1-52 1-90
Silica (810,) «. veo e e .l 2400 25-00 21:00 2600 2400 2350

The proportion of CO, recorded represents simply the measure of the alkalinity determined by direct
titration with acid.

Solid matter in suspension.—For more ready comparison, these figures have been

matter in Nile o} y]ated separately as follows :—

waters

WHITE NILE { BLUE NILE
November, 1904 827 576
December ,, 74:0 194
January, 1905 ... 708 66
February ,, . 670 41
March ” 550 89
April ” 562 65
May . 522 7:0
June . 490 7:0
July ” 757 4720
August ” 1426 993'5
September ,, 265 not det.
October ’ 320 1100
November ,, 440 660

the White Nile carried from 50 to 80 parts of

For ter portion of the year
For the grea p y s

suspended matter per million. In August it rose to 142 parts, but this may }m.
derived in part from the Blue Nile, the flood of which is so much g%'eater. that in July,
August and September it may actually flow up the bed of the White Nile for a short

distance,
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Durmng the pertod of flood of the Blue Nile, the pent up water of the Wite, wluch has
a very shght slope (only 1 m 100,000 i flood) forms an immense lake or storige reservorr
The effect of the slowing up of the current 13 apparently seen mn the proportion of
suspended matter 1n September and October, when the figures drop to 235 and 320
respectively The grosser particles have settled, and there 15 present cluefly the finer
clayey matter
The White Nile was thus never found free from an appreciible amount of suspended
matter The Blue Nile, on the contrary, although carrying m flood an enormous amount of
mud, later, from January till June, becomes almost clear The contrast between the two
rivers 1 this respect 18 best shown by the following dingram, m wlhich 13 charted, as well,
the flood of the Blue Nile from readings of the niver levels taken daly by the Department of
Works  The figures represent these levels and not the actual volumes of water discharged,
but will suffice for the present comparison

CuarT SHEWING RELATION OF FLooD To THE EXTENT oF SuspENDED MATTER
CARRIED BY Brue anp Wmrte Niie Rivers aEar Knarroun
1804 1905
Nov Dzc Jan Fes Mar  Arry Mav Juse Juiy  Avc Sepr  Oct Nov

T
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Blue Nile water was equal to 45 parts per mallion  This 18 less than Schloesing's hinut (70) ,
nevertheless, by reason of the long distance over which the river passes, the, at this season,
more moderate speed of the current, and the fact that no additional elay 13 brought into 1t,
the river 13 able to clear atself almost completely of 1ts suspended matter, and the water
appears blue  Tn the same month the White Nile water contamed but little less hime and
magnesia (40 parts per milion) but the proportion of alkall and bicarbonates was sq
lugh (equvalent 1n alkalmty to 90 parts of sodium earbonate) that the clay remamed
obstinately diffused m the wnater, which thus contimued turbid (“white’) thronghout the
entire year

ABSENCE OF SULPHATES FROM WuITE Nurr WaTep

Blue Nile water was found to contun a small proportion of sulphates rangg from
about 5 to 7 parts of 80, per millon  White Nile water, on the contrary was found to be
quute free from them  From March till June o minute proportion (about 1 part of SO, per
million) was detected but this was doubtless derived from the subsoil water which had
filtered into the rner durmg the period of low water The explanttion of the above
exceptional condition was found during the exammation of a series of samples of White Nile
water collected by the Irmigation Department ~ These samples were unfortunately too small
m bulk to pernut of many determinations and moreover, the corks used had evidently, 1n
some cases, contummated the water  The results so far as they went were however
mstructive especially as regirds the question of the sulphates

" Sulphates parts per

Sample taken at Nar e of region o on (800
Gondokoro South of sudd region l 570
Monealla 575
Lake Powenduel e, on of grissy swamps Traces only
Glala Shambe Region of papyrus swamps None

Hellet Nuer
Solmt River Swampy

Khartoum up stream Far north of swamp region

Tt Wil be seen that the White Nile water, before 1t reached the sudd region, contamed
about the same proportion of sulphates as the Blue Nile water at Khartoum By the tume
1t had reached Liake Powendael, after having passed through a long stretch of grassy
swamps, the sulphates were reduced to mere traces, and after having truersed the sudd
regon as far as Ghaby Shambe, they were removed altogether and fuled to reppear even as
far north as Khartoum

b
sul
Whte
water
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ANALYSES OF WATER FROM THE WHITE NILE, IN THE SUDD REGION

Number, 307 308 309 310 311 312
Point of collection Bor Betxyeen Hellet Nuer | Down Between Kodok
Kenissa and stream Tanfikia and
Ghaba of Take mouth of
Shambe No Sobat R.
Condition of water when |Slight] i i
: ate 1y Clear. Clear, with | Cles i
sample arrived at Khartoum oﬁp:;}lcscent. Brownish. | dark brown auiﬁrﬁgﬁ (s}lf;ﬁ ggﬁfeﬁéth
Faintly Some sediment.  {sediment. |{sediment. Lighter in
goloured. sediment Water Water Water tint than
Some darker darker lighter No. 311,
sediment, gm collgur308 l'NI} tint than |in tint than | Only faintly
I( 0 .
Osygenabsorbed in 10 minutes e ©- 209 Ho. 310 coloured
at100° C, ... ... ... .. 4-40 464 552 608 536 556
Chlorides {Ch 774 718 750 8'88 359 548
Sulphates ...{S0,) 112 None None None None None
Carbonates® .., (CO,) 5836 5993 6746 74:96 5541 4947
Calcium... . {Ca) 974 974 934 10-53 974 10-18
Magnesium ., .. {(Mg) 441 4'54 361 4-28 349 385
Sodium ... . {Na) 24-32 25'83 3559 3029 1270 2345
Potassium {K) 1321 1530 1739 1756 7°48 11-21

* See note in connection with Table on page 208.

Mirx Suppry or KHARTOUM

A dairy under Government management exists in Khartoum, and during the five colder
months a limited amount of milk and butter of good quality is obtainable from it. For the
rest of the year no butter is to be had, and the only milk available is that supplied by the
native vendors. Most of this is goat’s milk, but a few cows are also kept for the purpose.
Tn 1904, a number of samples obtained in the Khartoum S0k were examined, but these,
while leaving much to be desired as regards cleanliness, were evidently whole milk, undiluted
and unskimmed. Recently, attention was called to the poor quality of the milk supplied to
the Civil Hospital, and examination showed it to contain about 25 per cent. of added

water. Once started on this apparently rayal road to fortune, the native milk-seller could

see no reason for moderation in his pace. The milk supplied to the Grand Hotel, for

instance, gave the following results on analysis :—

Oct. 17 Oct. 18 Oct. 19
Total Solids. . 3:55 336 3-20 per cent.
Fat .. .. 1-35 1-30 122,
Solids not fat 2-20 2-06 198 ,,

The average total solids of the goat's milk already examined was over 13 per cent
The above milk (?) evidently contained something like 75 per cent. of added water.

Whether, ultimately, delicate tests would have discovered as much as a faint frace of fatty
and non-fatty solids in Khartoum milk, had not the Medical Officer of Health stepped in and
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by pumshing and registering the milk vendors, cruelly put a stop to such sources of
mcome, would seem to be doubtful One of these worthues, when accused of ciwrying her
worship of the Nile to undue lengths, nawvely replied “Malum! I mahe more money
like that ”

Systematic examinations of the milk of individual cows and goats, as well as of the
mixed milk of herds of each of these, hive been begun, and 1t s proposed to continue them
m order to accumulate data which will enable ome to establish a standard or stndards,
applicable to all seasons of the year  The fact that the milk supply 15 derised partly from
goats and partly from cows mtroduces a diffieulty, since the * solids not fat,” of goats
mlk 13, as a rule, at least m other countries, considerably higher than that of cow's milh
8o far as the present results go the mlk from Khartoum cows appears to be quite equal to
that from goats, but 1t 15 not anticiputed, when all the results are in, that these ligh
proportions will be mamntamed

The following are some of the results which have been obt uned from the ¢xammation of
milk of mdividual amimals —

= ‘ ]

No 275 ‘ 250 ’ 253 ’ "84 278 m oy

Milk from i Gont \ Gont 1 Gont | Gort  Beypthm Sedwnec | g,
Quantity ‘ — i 1pwt | — | — ‘ 4 pmnts } 14 prats -
Portod stnce calving ) - ’ 4 mouths ' R J Smonths Gmonths
Total soluds | 136 s 16 us 130 1651 1501

Fat 10 4% 47 53 35 70 6%

96 1045 80 046 95 9 8GG

Solids not fat ‘

Samples Nos 280, 278 and 279 were collected by Mr W A Davic, the runmnder by
Mr Newlove

One sample from a cow brought north from Kodoh suffering from trpyano-omsis but
smee appwrently cured, gave the following exceptionally hugh figures The yield of mulk
was not noted The cow had calved exght months previously

Total Solds . . 215 per ccnt
Fat . .12 ”
Solids not fat . 103 )

Driep Mitns

Anal
pure.

Mk powders, prepired by evaporating mulks to dryness on a revolung eyhnder, T

heated to 230° F have been on the market for the last two years or more  alk in this
form would appear to be exceptionally swted to use m the Sudan, espeenlly by those
Journeying m the intertor where ordinary nulk 15 frequently not obtamable  As a reeult of
the heat used 1 manufacture these powders have been found to be bacterologieally stenle,
and samples hept 1n the laboratory for five months at a temperature of from 85ty 98° were
still found to be 1n furly good condition
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- ﬁ’(‘arhaps the best method of reconstituting milk {rom such powders is to bring water
0 nl o o th e mons o s e L i e o

' : ; ¢ water is then added until the milk has the
strongth desived. Milk so reconstituted is Bifficult to distinguish from ordinary milk, and i
of very agreeable flavour and odour. VT maE

Press of other work has prevented an exhaustive examination of this reconstituted milk
but suflicient cvidence was gathered to make it extremely likely that it would be found’
considerably more digestible than ordinary milk. Thus it was noted that when the milk was
curdled with rermet the curd formed was in fine flakes, and not in one large clot as is the
case with ordinary milk., The curd formed by dilute acid was also more finely divided.

The natural infereince from this is that its digestion would be facilitated. This was
borne out by the experience with & patient with whom ordinary milk was found far less
readily digested.  Recently Somerville* has noted similar effects as regards the action of
rennet on ordinary and reconstituted milk, and, in a series of artificial digestions, has found
both the fat and proteids in the latter be in more digestible form.

Axanysis oF Coymeseisan Dniep Mings

Brand ; Form } Moisture Fat Lactose and Proteids Ash

“ Golden Vale Full Cream” ... Tablets of 30 grammes | 4°61 2552 62°67 700
 Jolden Vale Full Cream™ ... ; Powder in tins 482 2452 6369 679
“ Lacta. Dricd English Full Cream ™ ... | Powder in tins 300 2430 64-05 665
Powder in tins 610 1 16°35 70:33 7:22

“ Qalak. Half Cream > ...

T U P . it e

All of these are of the strength claimed for them by the makers. The last sample,
¢« talak,” made from milk from which half of the cream has been.abstracted, keeps in good
condition longer than the other in powder form, but is not economical in use. For most

purposes, as, for instance, in tea and coffee, about double the quantity has to be used in order
The tablet form of

to produce the same apparent effect as with “full eream” milks.
«« Golden Vale” kept sweet longer than the powder of the same milk, is much cheaper and
from its small bulk more convenient for transport; but it was found more difficult with 1t

to reconstitute the milk free from lumps and flakes of considerable size.

SoME ANALYSES OF SUDAN GRAINS

The following analyses of wheat grown in the Sudan are of interest, not only because
of the excellent quality which they disclose, but especially in view of the possibility of

utilizing for its cultivation extensive areas where the supply of water 1s at present
insufficient for the successful production of cotton. A market for this wheat could be found

in the neighbouring countries bordering on the Red Sea and possibly i-n Egypt as well.
In Egypt, by reason of the extension of perennial irrigation, the cultlvafalon of wheat,
already insufficient to meet the requirements of the country, has decreased in recent years.
A rapidly increasing population has caused a still further shortage and the d.em.emd f.or
bread stuffs has to be met by imports from abroad.t Since it is contemplated bringing still

* Taboratory experiments on the digestibility of dried milk. Public Health, October, 1905, p. 40.
4 The imports of wheat as grain and flour amounted in 1905 to £K1,215,243,

+
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more land under perennial 1rrigation, the shortage 1s likely to be very consderably ncrensed
There seems to be no good reason why this demand should not be met by the Sudan

ANAUYSES OF \WHEAT
No 219 Seed unknown Bought m Omdurman marhet Sent by Bunb Huslisson,
Staff Officer Supphes, Sudan, §
No 220 Indan Reproduced at the Experimental Farm for three years
No 221 Indwan (Mozaffarnagar) Reprodnuced at the Experimental Farm for two years
No 222 Egyptian Reproduced at the Experimental Farm for two years
No 223 Sudamt  Sown on the Experimental Farm for two years
Nos 220 to 223 inclusive were sent by Mr Broun, Dir of Agriculture and Lands

Number 219 220 221 .22 233
|
Vanety of sced Unknown Indian Indian Egyptian Sudrny
o Omdurmen (\ozfaranr)
Mowsture 437 187 450 160 195
Fat (Bther extract) | 150 170 158 155 170
Albumnaids (N x 5 68) 1ol 1787 1483 2100 2153
Non mbrogenous extrict 774 69 66 7382 6020 6637
Crude fibre 290 340 298 I s 385
Mineral matter (ash) 248 250 229 230 210
- \
Weight of 100 gruns (i grammes) 23| 2 2795 3130 2455

AnaLYsES OF Micers anp Maze

Number ) 200 ] 201 W 202 } 203 239 ) 297
T T .
Description Maizy Dura Dura Dura Telebun Dukhn
Dura | White Feterita 1Rcd Feterita| Browa
| stom Fetenta ) o
Zea Vays Sorghum vulgare Eleusine t Poa Penedlania
| _Corocana | Abysimica  sprcata
Where produced El Halawin Goz Abu | Blue Nile Wau ‘ hasala  hordofan
Ghezireh Goma at Singa.
Provnce neat| q
hamlin [
NMosture 497 620 ) ! 617 730 | 569 440
Fat (Ether extract) 517 302 i i 297 12 ‘ 280 330
Albuminoids (N x 6 25) 1302 1231 \ 1418 J 893 523 \ 591 1671
Non nitrogenousextrict | 7047 57 37 ' 7867 81.6 RO GO 704
Crude fibre 215 180 210 172 285 27 1 33
Aizerl matter (ash) 220 ' 210 205 ; 167 201 250 | 151
_— e 1=
Sveiht of 100 grains ‘ 1737 l 3787 } 2567 0215 oua 07
(1n s.ramimnes} , e L S IR B L
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Lrgumizovs Seeps

The following analyses were made at the request of Colonel Asser, former Civil
Secre'tary, with the object of finding a grain, grown in the Sudan, which might be
substituted for the Egyptian lentils issued as a ration to the native troops:—

Number 177 } 178 ( 179 / 180
SI;ee%l:nmous Grain ... ... | Bgyptian Lentils! Sudan Lentils Kashrangeek Lubia
Lens esculento, | Cajanus indicus | Vigna sinensis | Dolichos lablab
Moisture . .. e 6-22 620 635 570
Fat (Bther extract) ... 0-96 1-37 0-90 | 093
Albuminoids (N x 6'25) .. 27-30 21-63 2552 2660
Non-nitrogenous extract ... 57-40 61-80 54-23 5802
Crude fibre ... 512 640 915 490
Mineral matter (ash) . 3-00 360 385 385

It will be seen that the Sudan lubia are almost identical in composition with the
Hgyptian lentils, and much more nearly so than the variety of lentils grown in the Sudan.

A sample of gram grown at the Experimental Farm, from Indian seed, had the
following composition :—

395 per cent.

Moisture... .
Fat (HEther extract) ... . 375 ”
Albuminoids (N X 6°25) ... 1947 "
Non-nitrogenous extract ... 6251 "
Crude fibre . 820 "
Miperal matter (ash) ... 382 ’

.. 15417 grammes.

Weight of 100 grains ...

SarLT

The greater portion of the salt used in the Sudan is manufactured locally.  The

methods of extraction used are crude, and the quality of the worst. In most. cases the. ,S?Ilt
contains a considerable proportion of insoluble matter—:—s.and and clay. This is esl')e}cm ‘y
. the case with the article sold in the form of cones similar tf) loaves of sugz.zr, w'hlcltfue
sl:?tme e generally in use. In addition to this, cone salt often '0011'?3.1?18 such a.large PIO‘POZ ion
of foreign salts, especially sodium sulphate, as t(? make 1‘t distinctly all?e%‘lelll;, oziufi nn)r;
This fact is recognized by the native, and the salt is sometune%* used .niec 1(1:1111& )C; " scl;lt " itc

of such salt is had in the sample from Rubatab country, in which the sodiu I

amounts to over 18 per cent.
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ANALYSES OF Sart OF NATIvE MANUFACTURE

— Small cone Large cone Loose salt Loose salt
Rubatab country] Ll Damer E! Damer Rufaa
Clay and other durt 1n. oluble 10 water 053 584 040 031
Caletam sutphate 054 270 170 116
Calcium chlonde — 526 320 460
Magnestum chloride 044 199 263 530
Sodium sulphate 1864 — — -
Salt (and mo sture) by diff 8005 B421 9217 8863
_ 100 00 100 00 100 00 10000

The process of extraction comsists m treating the salt contammng earth with witer
drawmng off the more or less clew ligmd and bolmg down in small pans The cone ex
salt 13 made by bolmg down m v clay mould It will be seen that the loose salt 1s
both cleaner and purer but at best 1s of very poor quality ~ The sample from El Damer
has a dirty appearance  That from Rufaa looks cleaner but has a brownish colour

The salt used by the Government for 1ssue to both men and anmmals 1s that 1mported
from Egypt obtamed by the evaporation of the salt lokes near Mex  The analysis of one
sample gave the followmg results

ANarysis oF Sanr Frox Mex

Insoluble 1n water 005 per cent
Calcaum sulphate 062
Magnesinm chloride 008
Sodium sulphate 027
Sodium chloride {(and moisture) 9898

Salt obtuned from this source varies somewhat m composition but will rarely contamn more
than twice the amount of impurity stated above

All the above samples were hindly furmished us by Major Coutts, Assistant Civil .
Secretary, to whom we are indebted also for the following sample of exceptionally good salt
from the desert 1n the Dongola district, where 1t 15 sa1d to exist mn considerable quantaty

ANALYSIS OF SALT FROM DESERT NEAR DO%GoLa

Tasoluble 1 water Q0o per cant
Caleium compounds Traces only
Magnesium sulphate 022 per cent
True salt 973

TLhe above figues are calculated on the salt free from hygroscopic moisture
T am informed that natron 1s also found m the district, and probably the two are derived .

from the bed of a natron lahe which formerly existed there  YWhen 1n charge of the Wady pure
Natron, i Egypt 1t was noticed that at certamn seasons of the year it was possible to scrape
from the beds of some of the Ithes a salt of almost absolute punty  The impuntics present
were only minute proportions of sodium carbonate and sulphate, not even a trace of calom

nor maguestum bemng found  The freedom from these was evidently duc to the presence

of 7 very large proportion of sodium carbonate i the mother hquor  Salts of the above
composition attract moisture from the air only when the latter 13 excessively damp  The
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LreguMinous SExps

The foll'owing analyses were made at the request of Colonel Asser, former Civil
Secre.ta,ry, with the object of finding a grain, grown in the Sudan, which might be
substituted for the Egyptian lentils issued as a ration to the native troops :—

Number 177 178 179 180

L t I : 9 .

sefé% Smmcus Grain Bgyptian Lentils| Sudan Lentils Kashrangeek Lubia

Lens esculenta | Cajanus indicus Vigna sinensis | Dolichos lablab

Moisture 622 620 6'35 570
Fat (Hther extract) 096 1-37 090 093
Albuminoids (N X 6'25) 27-30 21°63 2552 26:60
Non-nitrogenous extract 57-40 61'80 5423 58:02
Crude fibre 512 640 915 490
Mineral matter (ash) 300 360 385 3-85

Native made
salt

It will be seen that the Sudan lubia are almost identical in composition with the
Egyptian lentils, and much more nearly so than the variety of lentils grown in the Sudan.

A sample of gram grown at the Experimental Farm, from Indian seed, had the
following composition :—

Moisture... 395 per cent.
Fat (Ether extract) ... .. 375 »
Albuminoids (N X 625) L1947,
Non-nitrogenous extract . ... 6251 "
Crude fibre .o 820 »
Mineral matter (ash) ... ..o 382 ”

. 15417 grammes.

Weight of 100 grains ...

SALT

The greater portion of the salt used in the Sudan is manufactured locally.  The
methods of extraction used are crude, and the quality of the worst. In most cases the salt
contains a considerable proportion of insoluble matter—sand and clay. This is especially

the case with the article sold in the form of cones similar to loaves of sugar, which are
Tn addition to this, cone salt often contains such a large proportion

especially sodium sulphate, as to make it distinctly aperient or purgative,
dicinally. An example

generally in use.

of foreign salts, . ‘
This fact is recognized by the native, and the salt is sometimes used me

of such salt is had in the sample from Rubatab country, in which the sodium sulphate

amounts to over 18 per cent.
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ANALYSES OF Sarr OF NaTIvE MANUFACTURE

Small cone Large cone Loose sale Loose salt

_— Rubatab country| El Damer E1 Damer Rufaa
Clay and other dart 1nsoluble i witer 053 584 040 031
Caleum sulphate 054 270 170 116
Calcium chloride — 526 320 460
Magnesium chlonde 044 199 263 530
Sodium sulphate 1864 — — —
Salt (and mosture) by diff 8005 8121 917 8863

—_— 100 00 100 00 100 00 100 00

The process of extraction consists m treating the salt contaning earth with water pre
drwing off the more or less clear liqud and bothmg down i small pans  The cone extr
salt 18 made by boilmg down m & clay mould It will be seen that the loose salt 1s
both cleaner and purer, but at best 15 of very poor quality — The sample from El Damer
has a dirty appearance  That from Rufan looks cleaner but has a browmsh colour

The salt used by the Giovernment for 1»sue to both men and anwmals 18 that wnported
from Egypt obtamned by the evaporation of the salt likes near Mex  The analysis of one
sample gave the followmg results

ANarysis oF Savr FrRoM Mex

Insoluble 10 water 005 per cent
Calcum sulphate 0862
Magnestum chlorde 008
Sodium sulphate 027
Sedium chlonde (and mowsture) 9398

Salt obt uned from tlus source varies somewhat i composition, but will rarely contam more
than twice the amount of impunty stated wbove

All the above sumples were kmndly furnished us by Major Coutts, Assistant Cival
Secretary, to whom we are indebted also for the followng sample of exceptionally good salt
from the desert i the Dongola distriet, where 1t 18 said to exist in considerable quantity

ANALYSIS OF SaLT FEOM DESERT Npak DONGOLA

Insoluble 1 water 005 per cent
Calcwum compounds Traces only
Magreaium sulphate 022 per cent
True salt 9973

The above figuzes are ¢:leulated on the salt free from hygroscopic moisture

I am mformed that natron 1s also found 1 the district, and probably the two are derived ¢
from the bed of 1 natron lake which formerly existed there  When m charge of the Wady pure
Natron, in Egypt, 1t was noticed that at certam seasons of the jear 1t was possible to scrape
from the beds of some of the lakes a salt of almost absolute punty  The 1mpurtties present
were only minute proportions of sodium carbonate and sulphate, not even a trace of ealerum
nor magnesium bemng found  The freedom from these was evidently due to the presence
of n very large proportion of sodum carbonate i the mother iquor  Salts of the above
composition attract moisture from the air only when the latter 15 excessively damp  The
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following is an analysis of salt crystals taken from the bed of Lake Rouzanieh, in the
Wady Natron.

Sodium sulphate 004 per cent.
Sodium carbonate ... 011 »
True salt (by diff) ... e 9985 ”

The above impurity, slight as it was, was derived largely from the lake water which adhered
to the surface of the crystals. After slight washing in comparatively fresh water, the
crystals, after drying, had the following composition :

Sodium sulphate 004 per cent.
Sodium carbonate ... 004 ”
True salt o 9992 ’

“Male” and “ Female” Salt.—We are indebted to Mr. Turstig of the Egyptian Survey
Department for the following samples which were collected' near Khor Tomat, several
hundred miles up the Atbara river. At this place salt is extracted from earths which
contain only a little over two per cent., by leaching with water and boiling down in the
usual way. The interesting point was noted that the natives employ for the purpose two
different earths, one containing what they term “male” and the other *female” salt.
Neither of these, it was stated, was edible if taken alone, but if the earths are mixed they
furnished a salt of good quality. The results of analyses bore out these statements. 100
grammes of each of the earths were found to contain the following proportions of soluble

salts:

— Male Female
Per cent. Per cent.

Sodium chloride 1-580 1-178

Sodium sulphate 0-443 —

Calcium chloride — 0-821

Calcium sulphate 0:292 0170

Magnesium chloride 0135 0174

Total 2450 2-343

As will be seen, the “male ” salt contains such a large proportion of sodium su.]phatc
as would render it of little use as a table salt. Similarly the “ff)male ” salt contains an
excessive proportion of caleium chloride. By combining t]}e tw? in n.bout the‘ propoxf-tlon
of say two parts of male to one part of female, the‘ two impurities \sould.umte trl) ogln
caleium sulphate, and the proportion of sodium chlorlc.]e would be notably mcrease:; thx
boiling down, the calcium sulphate would sepa.rate, in part, and fr.om. the concentra
mother liquor a good quality of salt could be obtained by further evaporation.

LIMESTONE AND LIME

i i i g increasing
The extension of building operations in the Sudan has created  an  increasing

ally .onsidered to be good
demand for lime of good quality. Beds of what would usually be considered te h ;t, "
‘ . L3 - . - . . "S
limestone are mnot plentiful, especially in the neighbourhood of Ithartoum ‘”‘ Lo
the deposits are of very irregular character and mixed with more or less, usually ver
D « U
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con~idertble, sind and elwvey matter  The Department of Works experenced consderable
(ifficultv 1o emploving the lime made from this materal, espeendly an imteriors where the
plaster was found to bhster and peel  Mr F Murphy, of the suio Depurtment, called my
attention to the exceptionally poor quality of the mortir used 1 the construction of cortam
buldimg~ In places, I was told the mortar could not only be weraped away with the
greatest ease, but once the outer covering was removed, the wterior was found to run anay
almost A~ readily as loose sand  Swumples of hime from several sourees, used for this purpose,
were sent to the Iaboratortes for examumstion  One of these was only tested quabitatuvely
It was found to contaun no lime at all—evidently & mistahe in the <ampling Two other
samples gave the following results —

Marks Pasquak Lolos
True Lame (C, O) 533 %4
Sand Clhy ete 281 318
Undet 136 135

Toran 1000 1000

There was nothmg in these figures to account for the unsatisfactory results ol tamed
Ultimately the explanation was found i the method of working ~ As already mentioned, the
limestone near Khartoum 1s of very irregular quahty and contams a constderable amount of
foreign stone  As 1t 16 not easy, by mere inspection to detect this useless matenial m the
burnt Iime, nor to estimate the amount present 1t has been the practice of contractors to
purchase the lime only after it has been slahed and the worthless materal mfted out
There would be httle objection to this method provided the limo wore used at once, but as
a matter of fact 1t was delivered or used m many cases days and even wechs after slahing
With lime of hhe composition such a practice 1s fatal In the presence of so large an
amount of clay, the lime * sets® to a curtan extent lil e a coment, and the best mesults can
only be hiad by using as quiehly as possible after slakng  Of cours, where the hme has
been allowed to stand slaled and n dry powder, for weehs, not only 13 the eflect of the
hydrauhic charneter of the lime lost, bnt absorption of carbon dioxide from the mr tales
place to such an eitent that the lime becomes practically worthless  These pomnts were
quichly grisped by Mr Murphy and the cnergetic measures taken to msure the use enly of
freshly-slahed lime were followed, we are informed, by satisfactory results

The 1deal method of employing lime of this hydraulie character 13 that wiich, s I am
mformed by Mr Dupws, obtams m Indin ~ The lime 13 dernved from a so called * hankery »
formation, consisting of nodules and root hke masses contammg, m addition to caleium
carbonate, a considerable proportion of clay and sand  This 15 burnt with wood n rather
shallow kalns  After cooling the entire mass 13 ground, and the powder so obtained furnishes
an excellent hydraulie ime  In use, water 13 only added at the time the admixture with
sand or other matenal, 18 made  The maximum hydraulic effcet 18 secured an tlns way

Toresceing the need for lime for building purposes throughout the Sudan, & number of b

samples of limestone were collected by Mr Dupws, Inspector Gemeral of the Sudan
Irngation Service  Some of these are *hankery ” formations sumilar to those of India, and
there 18 every reason to believe that excellent results would be had by treatmg the lime
produced from them uther 1n the ordinary way, or, if hydraulic Iime 15 required, by the
Indian method detailed above  Others are more nearly pure himestone and would furnish o

Cav

1al
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good quality of what is known as *fat” lime.
taken from many localities and range over practica
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As will be seen, these samples have been
lly the whole of the Sudan,

C.L| & - g | 5z @ g gl
No. & Character Locality 5 8 g 5 ¥ o & sk
— = o &

151 { 1 | Black nodular masses found in soil | Kamlin',.. (8257 370 | 272 1.8 680/ 880
152 | 2| White » " " » | 7848 | 416 | 269 | 1.97! 7-2010'20
153 | 3 | Root shaped ” ” » Blue Nile banks [ 46'47 | 4-83 | 500 | 2.66 2835 | 35°G5
ey 40, " e [ 50°27 | 500 | 688 | 8.45]|22:65 2985
50 5, » » »om o | 5945] 266 | 520 | 2.87 1805|2355
181 | — | Nodules from river bank ... .| Bor | 7370 278 | 814 1.84 1585 20'8D
182 | — ” in €s0i1 ..| Binney and Fatoyitch }7295| 3-00 | 3-04 | 2.16]1765]22:35
183 | — " on surface of soil .| Bet. Taufikia and Bor | 6640 | 2:88 | 543 | 3.52 2050 | 2675
198 | — [ Nodules .| Sobat at Abwong 7552 4:25| 324 2.5612'85]16°40
265 | 6 | White crystalline limestone .| Near Roseires ... ..| 8750 0-22 “*6756“4 11-35| —

266 | 7 | Pink . ., . . | 9445 | 1°21 065 300 ~—

267 | 8 | Coarse granular stone .| J. Gereirissa .| 4815 ] 234 270 — | 0170
268 | 9 | Crystalline ... .| Sabderat near Kassala | 66:25 | 32-11 0:30 115 —

269 | 10 { Nodular .[ Bor Wood Station | 72°30 | 416 3:80 — 11930
270 | 11 ” .| Ghaba Shambe... ...] 8950 | 302 310 — 12380
271 | 12 ” from river bank.. .| near Taufikia . 47155 4°84 4-10 — 11870
272 | 13 » v » o e v 5 Melut {77951 418 277 — (1420
273 | 14 ’ y b ’ .| Lower Bahr el Ghazal | 72:23 | 4-12 530 — | 1740

No. 198 was furnished by Kaim. H. H. Wilson.

SUDAN “GuM ARABIC”

Gum arabic has been known from the remotest antiquity. Nearly 2,000 years B.C. it
was used by the Egyptians in the fabrication of colours for painting. The gum was collected
in the valley of the Nile from the Acacia Arabica, which formerly grew there in abundance,
but the greater portion was imported into the country by vessels coming from Aden, wh_ich
port probably derived its supply only in part from the interior of Arabia-——a port.ion having
its origin along the Somali coast. TLater, under Roman domination, and in the Middle Ages,
the gum exported from Aden was chiefly, if not entirely, that {rom Somaliland. Much larger
quantities were produced in Arabia and exported from Jeddah, on the Red Sea. to ISurope.
At the present time the Arabs pay comparatively little attention .to the production of gun;;
the two great gum producing countries being the Anglo-Egyptian Sudan and the Frenc

olony of Senegal. ‘
C ODyuring thi years of the Dervish occupation, trade in gum ceased ; but with th](I)
reconquering of the Sudan it was renewed, and it is expected that the Sudan produet wi

regain its former place in the front rank of the trade of this article. o -
In the Sudan, as in Senegal, gum is exuded from a number of varieties of acacias, but,

in both countries, the chief variety, and that furnishing the class of gum which has the
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?ﬁghest commercial value, is the Acacia Verel known in Senegal as the Acacia Seneyal, and
m the Su.dnn as fashabee (pl. flashab), A much smaller quantity of gum called ,’/'a’l/L is
coll.oci.ed m~1he Sudan from the oA, Seyal. The A. Arabica (Santa, pl. Sant) and other
vnf'leh.os extst and exude gums, but these, either because of their dark -colour or other
objectionable qualitics are of no commereial importance,

Growrir AND Conpucrion—The conditions of cultivation and collection of gum have
been noted by C. 1. Muriel,” former Dircctor of Forests, as follows :—

“HMasuan Guy.—The best gum (* Hashab ") comes chiefly from Kordofan; a small
quantity, is collected on the Blue Nile, and is known as ¢ Hashab Gezirch.’ Hashab
gum is also reported as plentiful in Kassale. * Hashab Geneina, is the term applied to the
gum when it is obtained from the specially worked trees which constitute the Kordofan
Geneinas.  Soon after the rains have ceased, bark is removed in strips from the principal
branches of all 7lashab trees of three years old and upwards in the Geneina.

“The operation is performed by men armed with the common axe of the country, with
which the bark is ent through transversely and then torn off in a strip by hand: if carefully
done a thin layer of the inner bark (liber) is left covering the wood, and the tree is
not much injured.

“Strips of 2 to 3 feet in length, and 1 to 3 inches wide—more or less according to the
size of the branch operated on—appear to give best results.

¢“In some cases where long strips of bark 6 feet or more in length had been torn off, less
gum seemed to exude, than where short lengths of bark had been removed.

“The removal of bark down to the wood and cutting into the wood itself should be
avoided ; in such cases, less gum exudes, and the tree is injured. Dead branches, and small
side branchlets are cleared away when barking is done to facilitate approach to the tree, for
collecting the gum.

“ Some sixty days after barking, the first collection of gum is made, and thereafter the
Geneina is completely picked over every fourth day, until the flush of new leaves soon
after the rains set in, stops the exudation of gum. Gum picking is chiefly done by

women.
« ¢ Hashab Wady ’ is the name applied to gum which is exuded naturally from Hashab

trees not included in Geneina. .
“This gum is slightly darker in colour than ¢ Hashab Geneina,’ but it is possible to
select clean pieces of ‘Wady’ gum which cannot be distinguished by the gum pickers

themselves from ¢ Geneina’ gum.
« Wady’} gum is usually in pear-shaped pieces of variable size, proportionate to the

length of time that elapses, between consecutive collections (ten days to a month, and the

more distant Wady forest is only picked over once a year). .
«<Kadab’ is the name given to a dirty gum which is sometimes found exuding from

Iashab trees. It is of no value, and if found in a parcel of gum is pi.cked out, and

thrown away. '
«The conditions favourable to the production of ¢Hashab’ gum are :—Ferruginous,

sandy soil, with a good natural drainage; dry heat during the gum collecting season, and a
moderately heavy rainfall (40 to 70 inches) during the rainy season.

i 1901.
¢ Report on the Forests of the Sudan. C. E. Muriel, October, .
T Inpa recent report Mr. Broun, Director of Woods and Forests, notes that the term “ Wady ” is now

applied to certain large coloured tears of either Wady or Geneina origin,
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¢ Excesstve mosture n sotl, otherwise suitable, appears to prevent the production of
gum  Near Agan where the Khor Agari loses itself in the sandy s, there 15 a good
growth of ITashal, but on these trees no trace of gum was found, though on either ade
there 15 good gum producing Genema Trees on such most soils preserve ther leaves
and 1t seems probable that shade 15 1 auch cases, the mam cause preventing the formation
of gum, just as the flush of mew lewies when the run commence, stops the further
production of gum for the season, on gum bearmg trees

Protection from fire 15 essential fo success  Burnt Genemn 13 unproductine for the

rest of the season  This 15 known, and acted on by the people who are extremely eautious
m the use of fire, go that although they do not take more active measures of fire protection
only a comparatively small ares of burnt Genema was seen

¢ The man causes of such fires as do oceur, seem to be the careless burning of grass
on the paths by cumel men, wnd malicous fining by gum pickers (hvng m willages not
frequented by gum merchants) of Geneina, near the villages at which the merchants reade
during the gum season , the object bemg (by lesseming the supply of gum at the Intter
places) to mduce the merchants to move on to the other villages

¢ The clearing of fire traces would safeguard the Genemas from aceidental fires, and
would ren ler the detection of mahcious firng less difficult, as 1ncendianes would have to go into
the Genemas to set fire to them, instead of merely lighting the grass to windward at o
distance  Adequate pumshment m proved cases of mahcious finng 18 the only means of
stoppmng the offence  Regardmg the age of gum producing trees 3 to 15 or 20 years may
be taken as the limts the loner limit 15 essentially one of smze rather than age Young
ITaslal 8 to 10 feet ugh with & girth of 6 to 8 mches, will produce gum

From an exammation of trees m vartous locahities which were producing little or no

gum and m Genemas considered past bearmg 1t appears that at about 12 to 15 years of
nge the Jfahab tree forms & dark browmsh blach heartwood, and thereafter the production
of gum dimimshes, and subsequently ceases Probably trees of 8 to 12 years yield the
best return of gum

* Much mght be done to merease the production of gum by filling up blanks m Genemns
It wonld be easy to collect seeds from the other trees in the Geneme, and drop them
about at mntervals of six yards m the blank spaces Such sowng had best be made yust
when the ramns commence, so that the seeds may germmate as soon as posuible after
sowing—1f made earhier many of the seeds would be eaten by rats

“ Crowding of trees n a Genema 18 not desirable as 1t 13 gum and not timber, that 18 the
marhetable produce A complete canopy would give too much shade and lessen the exudation
of gum, alo a much branched tree has a proportionately greater gum bearing surface

“ A stoch of 18 to 100 trees per acre would be dense enough, and sowings as indicated
above would (allowing for failures) produce sufficient seedlngs

“In addition to the advantage of maxunum yield obtamed by having a fully stoched
Genema the nsh of senous damage by fire 13 much less than where trees are scattered, and
the absence of shade allowa a thich growth of grass to spring up

“ As population mereases, areas of Wady will come to be treated as Genemna, yielding
a purer gum and more of 1t

* The management of Genemas 15 best left 1 private hands, the operator 13 then directly
interested, and uses all care i the barking of the trees and the collection of gum

“ The present needs are more people to take up Genemna, and wells to enable them to

P
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Source of gum highest commercial value, is the Acacia Verel known in Senegal as the Acacia Senegal, and
y [2

Collection
of gum

m the Su.da,n as Hashaba (pl. Hashab). A much smaller quantity of gum called 7ailk is
eoll.ectfecl m.the Sudan from the 4. Seyal. The A. Arabica (Santa, pl. Sant) and other
va%'xetl.es exist and exude gums, but these, either because of their dark ‘colour or other
objectionable qualities are of no _commercial importance.

Growrr AND CorrEcrioN—The conditions of cultivation and collection of gum have
been noted by C. E. Muriel,* former Director of Forests, as follows :—

“HasmaB Gum.—The best gum (‘Hashab’) comes chiefly from Kordofan; a small
quantity, is collected on the Blue Nile, and is known as ‘ Hashab Gezireh’ Hashab
gum is also reported as plentiful in Kassala. ¢Hashab Geneina,’ is the term applied to the .
gum when it is obtained from the specially worked trees which constitute the Kordofan
Geneinas. Soon after the rains have ceased, bark is removed in strips from the principal
branches of all Hashab trees of three years old and upwards in the Geneina.

“The operation is performed by men armed with the common axe of the country, with
which the bark is cut through transversely and then torn off in a strip by hand: if carefully
done a thin layer of the inner bark (liber) is left covering the wood, and the tree is
not much injured.

“Strips of 2 to 3 feet in length, and 1 to 3 inches wide—more or less according to the
size of the branch operated on—appear to give best results.

“In some cases where long strips of bark 6 feet or more in length had been torn off, less
gum seemed to exude, than where short lengths of bark had been removed.

“The removal of bark down to the wood and cutting into the wood itself should be
avoided ; in such cases, less gum exudes, and the tree is injured. Dead branches, and small
side branchlets are cleared away when barking is done to facilitate approach to the tree, for
collecting the gum.

“Some sixty days after barking, the first collection of gum is made, and thereafter the
Geneina is completely picked over every fourth day, until the flush of new leaves soon
after the rains set in, stops the exudation of gum. Gum picking is chiefly done by

WoIen.
«« < Hashab Wady’ is the name applied to gum which is exuded naturally from Heashad

trees not included in Geneina.

«This gum is slightly darker in colour than < Hashab Geneina,’ but it is possible to
select clean pieces of ‘Wady’ gum which cannot be distinguished by the gum pickers
themselves from ¢ Geneina’ gum. '

« ¢ Wady’t gum is usually in pear-shaped pieces of variable size, proportionate to the
length of time that elapses, between consecutive collections (ten days to a month, and the

more distant Wady forest is only picked over once a year). .
«¢Kadab’ is the name given to a dirty gum which is sometimes found exuding from

Hashab trees. It is of no value, and if found in a parcel of gum is pif:kecl out, and

thrown away. ’ .
«The conditions favourable to the production of ¢Hashab’ gum are —Ferruginous,

sandy soil, with a good natural drainage; dry heat during the gum collecting season, and a
moderately heavy rainfall (40 to 70 inches) during the rainy season.

£ the Sudan. C. B. Muriel, October, 1901. . '
e e xopert, Mr. Brour Director of Woozls and Forests, notes that the term t“Wady " is now

+ In a recent report Mr. Broun, ¢ res
applied to certain large coloured tears of either Wady or Geneina orgin,
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“ Fxcesuve mosture m ro1l, otherwise switable, appears to prevent the production of
gum  Near Agan, where the Khor Agan loses itself m the sandy soil, there 12 a good
growth of Flashab, but on these trees no trace of gum was found, though on erther sde
there 18 good gum producing Genema Trees on such mowt sols preserve their leaves,
and 1t seems probable that shade 13 1n such eases, the main cause preventing the formation
of gum, just s the flush of new lewves, when the ramS commence stops the further
production of gum for the season, on gum bearimg trees

¢ Protection from fire 13 escential to success Burnt Grenema 13 unproductwe for the
rest of the season  This 18 known, and acted on by the people, who are extremely cautious
in the use of fire, 8o that although they do not take more active measures of fire protection
only o comparatively small area of burnt Genema was seen

“ The mam causes of such fires as do oceur, seem to be the careless burming of grass
on the paths by camel men, and maheous finng by gum pichers (lving m villages not
frequented by gum merchants) of Geneina, near the villages 1t which the merchants resyde
durmg the gum season, the object bemng (by lessening the supply of gum at the latter
places) to mduce the merchants to move on to the other villages

¢ The clearng of fire traces would safeguard the Genemas from acadental fires, and
would render the detection of maheious firing less diffienlt, as meendiaries would have to go into
the Genemas to set fire to them, mstead of merely lighting the grass to windward at a
distance  Adequate pumshment m proved cases of mnlicious firing 1s the only means of
stopping the offence  Regarding the age of gum producing trees 3 to 15 or 20 yetwrs may
be taken as the hmits the lower humt 15 essentially one of size rather than age Young
Ilachah 8 to 10 feet lgh, with a girth of 6 to 8 inches, will produce gum

“ From an exammation of trees n varous localities which were producing hittle or no
gum, and m Genemas conudered past bearmg 1t appears that at about 12 to 15 years of
age the Ilashal tree forms a darh browmsh black heartwood, and therenfter the production
of gum dimmshes and subsequently cewses Probably trees of 8 to 12 years yield the
best return of gum

 Much might be done to merease the production of gum by filling up blanks m Geneinas
It would be easy to collect seeds from the other trees m the Genema, and drop them
about at intervals of mx yards m the blank spaces Such sowmg had best be made just
when the rams commence, so that the seeds may germinate as soon as posuble after
sowing—if made earher many of the seeds would be eaten by rats

“ Crowding of trees in a Geneina 1s not desirable, as 1t 15 gum, and not timber, that 1s the
marhetable produce A complete canopy would give too much shade and lessen the exudation
of gum, also a mueh branched tree has a proportionately greater gum bearing surface

‘A stock of 18 to 100 trees per acre would be dense enough and sowings as indicated
above would (allowing for failures) produce sufficient secdlings

*“In addition to the advantage of maximum yield obtaned by having a fully stoched
Genema the nsk of serious damage by fire 13 much Jess than where trees are seattered, and
the absence of shade allows a thick growth of grass to aprmg up

‘ As population mereases, areas of Wady will come to be treated as Genemn, yielding
a purer gum and more of 1t

* The management of Genenas 13 best left m private hands, the operator 1s then directly
interested, and uses al} eare 1n the barking of the trees and the collection of gum

“ The present needs are more people to tahe up Genemna, and wells to enable them to
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establish villages near suitable tracts of Wady. TFood stuffs can be bought or exchanged
for gum, but often some dukhn is eultivated by Geneina owners.

“The quantity of gum produced on a given area varies very much (according to the
stock of trees).

“ On an average Geneina near Shergeila, area about 10 acres, the owner stated that
the first collection yielded about 100 Ibs. of gum, dropping 1o 75 Ibs. and 60 Ibs. at
the second and third picking.  After that it averaged about 50 1bs. each for several
collections, and goes on diminishing 1o 10 1bs. at the close of the season. He estimated
the annual yield at 12 or 15 Kantars (1,200 to 1,500 Ibs.).

“ Near Agari, where the Geneina were much better, the estimate for 30 Geneinas for
the season was 700 Kantars (70,000 1bs.), of which 470 Kantars had then (Tth April)
been collected.

“ For cqual areas the out~turn at Agari, would be about double that at Shergeila, due
chiefly to the want of density in the stock of trees in the Shergeila Geneinas.

“ Tavy Gum.—Talh gum is collected chiefly from the Blue Nile forests; these were
visited before the gum collecting season had commenced, consequently the work of
collecting was not seen.

“ According to the information obtained the 7alk trees are not barked or wounded
i any way by gum collectors, who take such picces of gum as they find exuding from the
trees. It is impossible to form any estimate of the hmmense area over which the 7all
Acacin grows. There are two varieties of trees, one with a red powder which so covers
the bark of the tree as to make it appear entirely red, is called Red 7alh, the other is
similarly coated with a white powder, has a staring white appearance, and is generally
called White Tull, but bears also the name Soffar, from the fact that the base of its
stipular spines are usually enlarged by the puncture of some inseet which deposits its
eggs there, the larva emerging males a small hole through the globular enlargement
and the wind blowing on this produces a whistling sound.

“ Both varicties produce gums, which appear to be indistinguishable, but the Red Tall
being very much more abundant than the White, it is from that variety that most of the
Tull gum is obtained.

¢« The localities where this gum is collected in quantity are in the Karkoj Mamuria,
and the South part of the Wad-El-Abbas Mamuria. A small quantity is also collected
in the Roseires District. A comparatively small quantity is extracted from the forests

"West of Kalka on the White Nile.”

OrigIN oF Gui.—According to the recent researches of Greig Smith* the production
of gum is due to a specific microbe, which he has named Bact. acacier. The gum has been
shown to be formed from the wandering sugars, levulose and maltose, in the sap. Another
organism, B. metarabinum, was also isolated. This was found to produce the form of gum
which swells up in water, but does not dissolve. Further, it was found that the host .plal?t
was able to convert B. acacie into B. metarabinwm, thus proving that the latter orgamsm 18
simply a variety of the former. It appears evident from these researches that B. acacie is
the prime cause of the formation of gum in all varieties of acacias, the character of th('a gum
formed depending upon the nature of the sap of the host. This would explain the

uniformity of the gum from certain species of trees.

and Oct., 1904,

* Proceedings of the Linncan Society of New South Wales, 1902-3-4 ; J. Soc. Chem. Ind., Feb.






ses of gum

5> called
Khartoum
1d
Kordofan
1ms

298 REPORT OF CHEMICAL LABORATORY

Gum formation, gummosis, gum Jluz, in plants has long been held, at least in some cases,
to be the result of a pathological condition. Maiden (Phar. Jour. 3, XX. (1890), 869), who
considered it to be the general rule, quotes an observation of Trécul $o the effect that Acacias
and Rosacez yield their gums most abundantly when sickly or in an abnormal state. So far
as regards the Sudan, and, it would appear Senegal as well, it is in sandy, not very rich soils,
moist in the rainy, but deficient in moisture in the dryer season, that the trees seem to vield
gum most abundantly. A plentiful supply of moisture at all seasons appears to result in a
condition of vigour in the plant which enables it to resist infection. This would explain the
state of affairs mentioned by Muriel (see page 225), who found a good growth of « Hashab ™
trees bearing mno trace of gum, and yet, on either side, in dryer soil, there was a good
gum producing Geneina. This also appears to be the case in the Blue Nile Province.

As Dr. Greig Smith (loc. cit.) states, while every susceptible tree does not: produce gums
it might be made to do so by an artificial infection, either with pure bacterial cultures or with
the fresh juice from a selected and infected tree. The case cited above would seem to
indicate that infection would only take place under certain favourable conditions. It seems
little likely that the group of trees referred to would have remained uninfected, situated as
they were, had they been susceptible; but it is quite possible that other acacias, differently
situated, might have remained uninfected, and inoculation might be practised with profit. In
any case, as Dr. Smith further notes, all branches of a tree may not be producing gum, and
an artificial infection of these might increase the yield. There is, possibly, a very profitable
field for research in this direction.

Uses oF Gum AraBIc.—Gum arabic has a very wide application in the arts. The
better grades are used in confectionery, in dyeing and finishing silks and other fabries, in
water colours and in pharmaceutical preparations. The lower grades are used in the
manufacture of inks, matches, stationery, ete. The commercial value of the gum will depend
principally upon its freedom from colour, odour, taste, and foreign matter, and upon its
strength, as measured by the viscosity of its solutions.

GRADING.—At the present time by far the larger portion of Sudan gum is exported in
the crude state. A small amount of it is partially picked, and some of it, already of a light
colour, is further bleached by exposure to the sun. The result is an almost perfectly w.hife
gum, yielding a nearly colourless solution, odourless and practically tasteless, or of a slight
agreeable flavour. This grade is highly prized for use in confectionery. )

Although all the gum from Kordofan is collected from the cacia Verel, 'the gum
presents certain differences in quality. How far these differences are due to soil, to the
amount of rainfall and to season of collection, to the barking and age of the trees, ete, etc,,
has not as yet been worked out; the last mentioned, the age of the tree, seems to be a most
important factor. Generally speaking, the stronger gum is the product of young, and the
weaker variety of the more fully matured trees. In Trieste, where much of the gunt goes
for sorting and cleaning, the gum is divided into two main classes—* Kha}'to.um ‘ and
« Rordofan.” “Xhartoum” is the hard gum, presenting more the characteristics of tlfe
Senegal product. The surface is smooth and shiny and the pieces are hard and tough. This

gum yields a solution highly viscous, and, as a rule, of light colou}'. . . &
The grade known as “Kordofan™ is a softer gum, which in drying quickly becomes

en ¢ cposure to

covered with innumerable cracks and fissures, so that after even a moderate e.\xpos]un;l '
i ‘hiti As 13

the sun the tears lose their transparency and appear whitish and opnq}xe. .Aq n rule : 3
variety of gum furnishes a very pale, clean solution of good flavour. The viscosity may be,
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and usually 15 lower than that of *‘Khartoum ' gum, but whether because this 1s
overbalanced by 1ts other qualities, or because of dufferent methods of worhing, this gum
fetches 1m Trieste & higher price for use m confectionery than the harder and so called
“stronger gum

Senegal gum 18 picked to a great number of grades* In the followmng tables of Grad
results of examnations, the Sudan gum was in some cases piched to the same grades
m order to afford a better comparison The latter was possible only with Kordofan
Hashab, this season’s gum from Gedaref and Ghezireh not yet bemg available

The proportion of moisture was noted to be closely dependant upon the size of the
tears, the smaller ones offering more evaporating surface and contaming less water

The amount of acidity vared but little The sounsh taste which some samples
possess 18 not always associated with lagher actual amdity The determmation of ash has
little significance In gums from the same varety of tree and the same immediate
neighbourhood the darker tears have as a rule a very shghtly lngher ash  These darker
gums are, as s rule, stronger, but not invariably so

The colour of the Sudan hard gum picked as large white tears (grosse blanche, Senegal)
was a shade darher than the corresponding grade of Senegal gum, the colour of the
mueilage of equal strength was, however, almost 1dentical ~ All the other grades of the
Sudan gum and of the mixed (crude) gum were very constderably lighter than the same
grade of Senegal gum—a pomt which tells strongly m favour of the Sudan product
The average strengtht of the picked grades of hard Sudan gum 1s appreciably higher
than that of the same grades of Senegal gum All the crude (unpicked) Kordofin gums,
that 13, both the hard and the soft gums, show a higher strength than the unpicked
Senegu gum  Thus the soft vamety unpiched was found to possess a strength of 925,
as agunst an average of 83 for the three samples of “ Bas du Fleuse  tested

* Crude Senegal gum 1s divided 1nto three main clusses —

1 Hardgum Gomme duw bas du fleuve This consists of largish ronnd vermiform or irregular shaped tears
varymg from almost colourless to dark yellow

2 Gomme dy haut du fleure  Thiy the second grade 1s obtamned from Upper Senegal  The tears are smaller
than those of Bas du fleuve and ou the whole darker

Both the above arc denived 10 the mam from the 4 Senegal (Acacia terek) but they are often mixed with
pteces of reddish colour glassy of butter taste due to the gum of the 4 arabica and sts varcties

3 Gomme friable 'This s the product largely of the A albieda (White tree  Cedra beida or by corruption
Sadra berda and Salabreda)

The gum resembles coarse salt It 18 very frable and its solution has less viscouty than that of the gums
already mentioned It 13 usually m small fragments or vermiform tears  The latter are often almost colourles
but the fragments are usually dark coloured The variety corresponds 1o quahity to the Talk gum of the Sudan

Senega) gum 1s preked 1nto a great number of clisses of which the principal are —

(@) La gomme grossc blanche 1n rather large fears ! loutless or shightly yellowih

(8} T gomme petrte blanche which differs from the above only 1a that the tears are smaller

(¢} La gomme grosse blonde 1n tears abont the same size a3 those of gomme grosse blanche but yellowish or
reddish yellow

(d) La gomme petrte blonde ke the above but smaller

(¢} La gomme deuziéme blonde of a reddish colour

(/) Ja gomme vermucelle vermiform ot brinched tears usually of light colour

(g) La gomme fabrque of which the pieces of larger or smaller size (fabrique and petale fabrizue) arc not
suitable for clasification with any of the above

(k) La gomme marron dark coloured very mmpore contaiming much foreign matter—bark and other
1mpursties

(i) La gomme friable—already described above

Broken gum 13 also sorted by meves mto Goame gros grabeaur Gomme moyens gradeaus, Gomme menus
grabeauz, nod Gomme poussiere grabeauz

+ This 13 measured by the vicosity of a solation of given strength as compared with the viscouty of an
aversge hard gum of the best quality  The method of determining the viscouty 1s detailed on pp 232 and 233
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KORDOFAN GUM.

Hsrp VaRriETY

CROP OF 1905—6

Large white tears | Small white tears Large faintly Small faintl , M
3 coloured tears colrgsredag;é colg;:e((iiefg:{i,s ugggrdtid
Grade according to French | Gomme Grosse Gomme Petite Gomme Grosse Gomme Petite |G Deuxig
System Blanche Blanche Blonde Blonde omn}x;s]onedl::xleme
Moi . . .
oisture, per cent. 11-90 989 11-82 991 , 1215 11-37
Acidity (milligrammes
of KHO required pel
gramme) .. 278 2-86 293 2:67 2:86 2:66
Ash, per cent, 277 318 306 324 328 2:90
Strength, as measured
by viscosity of 10 per
cent. solution.. . 111 95 112 98 105 94
Ditto, ditto, 20 per cent.
solution . 102'5 98'5 111 95 1035 93'5
KORDOFAN @GUM
SOFTER VARIETY
Crude, unpicked Selected, white tears Selected, slightly darker tears
Moisture ... 1214 11-69 11:95
Acidity (milligrammes KHO
required for 1 grm. of gum)... 2'48 2:53 2:57
Ash 2:86 2:80 277
Strength, as measured by the
viscosity of 20 per cent. 3
mucilage . . . 92 90 875
Character of 10 per cent.| Lightyellow. Nomarked| Pale straw colour. No | Straw colour. No marked
mucilage . odour nor taste marked odour nor taste odour nor taste

SENEGAL GUMS. PicxED
i G G Peti
Gonllsr?:nghr:bse Golnsllrgzcl;zme Gomérllgnd ;OSSC onﬁxm, dccmc
Moisture, per cent. 1120 1050 1048 018
Acidity (milligrammes of KHO _ ' "
requblrx((zd for 1 gramme of gum) 2:90 ; 333 321 245
. ! . L 2.45
Ash, per cent. . ; 2:90 } 333 321 g
Strength, as measured fbl% 1:hef § !
e I
Zé?f#s‘ty ot so.lfmon o 98 f 83 90 i 85
' ‘ 9 : 935
: . 9 9 .
, 104 95 i
!

Ditto, ditto, of 20 per cent.

Character of 10 per cent. mucxl-f

age

Very hgbt straw
colour
‘ taste nor odour
! {

No m'xrl\cd! No
, nor odour
3

marked taste

It Dark straw colour.
ight straw colour., DNark straw colo
J No marked txx«tc!

nor odour

Dark straw colour,
No marked tasfe
| nor odour

H

t
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SENEGAL QUM  Crooc

COMME DU BAS DU FLEUVE GALAM SALABREDA

H R &Co HR &G Soc I et T HR&Co Soc I eeT Soc 1 etT

Collected n com  [Collected h gher up)
parat vely mo t | the £ ver under

atmosphere near |  more normal
cond tions
Moisture percent 960 1050 1042 1019 1057 151

Aadity cxprewzd}
a3 milhigrammes’
KHO required
for 1 gramme 214 250 227 204 250 356

Ash 341 336 333 322 339 281

Strength asmeas
ured by thel
viscosity  of g
solution of 10]

por cent 02 %6 63 64 63 63
Ditto datto of 20|
per cent 835 865 ki 832 82 85
Character of 20; Light brown | Dark striw Darker than | Sourrsh Dark yellow | Deep coffee
per cent muenl | Shight sounsh | colowr  Very | the former shightly Titter | Shight sourish | colour Astrin
age taste Large |shghtly bitter | Bitter soursh | taste Laght | tv fe gent sour taste
amount of taste taste coffec colour
reddish brown

sediment |

It would appew that the Kordofan gum is more umform m composition, wd that
the Senegil crude gums comtam a notable proportion of weiker gums, possibly from
varieties other than A Sencgal

Both hard and soft Kordofan gums are obtuned from the A 1oek (Hashab) The
hard variety 18 collected s noted above from young, and the softer from older trees At
the present time the two are collected together, but abrod they are piched out the
hard varety, 1t 13 sud, for dyemg wd fimshing silhs and other fibrics, and the softer
for confectionery und fine pharmaceutical produets, ete

Notes ov THE DETFRMINATION OF VisCOSITY oF GUM SOLUTIONS

Several samples of Sudan gum tested at the Imperal Institute were subscquently p
examned in this lnboratory  The comparitive viscosities obt uned were <o much at vanance of
that & number of experiments were mstituted 1 order to determme the conditions affecting
this determmation and the powsible sources of error

The nstrument employed at the Impenal Institute might be deseribed w3 a minute
pipette, the bulb of which had n cypeity of about one halfu ¢ ¢, and the outlet bang n eypillary
tube ten centimetres long  The determunation was made by filling the bulb with the hiquid tobe
tested and noting the number of seconds requircd to discharge through the capllary tube
This nveraged somcthing hhe ten seconds

Thery are scyerit oljections to such a form of instrument, wmong whind: may eapeendhy
be mentioned the want of provision for controtling the temperature, the shortness of the timd
of observution, and the fact that 1t will not permit of observation on any but compar nely
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wea.k mucilages. Gum is, for many purposes, used in very strong solution, and it is hiohlv
desirable that a form of instrument be adopted which will allow of comparisons at the simiz
concentration. The simple form of instrument described by Ostwald,” which is essentially
that in Fig. 97, could be made to answer the purpose if' the tube connecting the two bulbs bz!
made of sufficiently large bore. A finely capilliary tube will not allow the stronger solutions,
to pass. The determination is made by introducing a known quantity of the liquid at C
and sucking up at D until the liquid has risen above the mark at A. The times occupied b)i
the liquid in flowing from A to the lower mark at B is noted. The arrangement has the
advantage that the bulbs may be submerged in water in a beaker and the temperature kept at

IR
D C
.© ]
3 @
’?nm { - P
A |-
B -
I16.98.—~Torston ViscommpeTrr
Devised by O. S. Daoolittle, for
use it lab. of Philadelphia and
Fio., 97.- GLAss VISCOSIMLTER Reading Railroad Co.

whatever point desired. Repeated tests can be made without alteration of temperature or
fear of entrance of dust—a serious matter when working at some seasons in the Sudan,

The objection to all such forms of instrument is that they are not wholly satisfuctory
for wide ranges of viscosity. A tube suitable for 30 per cent. gum solutions will. be
comparatively insensitive when used to compare solutions of ouly 10 per cent. concentration.
If, however, solutions of moderate range of concentration only are to be compared, and the
tube is of suitable bore the results ave all that could be desired.

The Torsion Viscosimeter of Doolittle designed especially for the determination of
the viscosity of oils at varying temperatures, has been applied to gum St)]!.lfl'mxr:, with
very satisfactory resuits. One great ndvantage which the instrument oflers s thaf -ﬂn-
indications arve not affected by suspended matter unless the amount present i eNeessive

© Physico-Chemical Mensurements, Ostwald, p. 163,
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With 1t determimations over very wide ranges of viscosity may be made, but for the stronger
solutions the method of observation recommended by the makers must be modified or very
serious errors may be introduced The mstrument, which deserves to be better known, 13
shown 1 Fig 98

A steel wire 13 suspended from a firm support and fastened to a stem which pas-es
through a graduated horizontal disc, thus allowing the torsion to be exactly measured The
dise 13 adjusted so that the index points to zero, showing that there 1s no torsion 1 the wire
A cylnder, 2 mches long by 1} mches m diameter, having a slender stem by whieh to
suspend 1t, 18 then 1mmersed 1n the o1l and fastened by a thumb screw  The o1l 1s surrounded
by a bath of water or paraffin, according to the temperature at which the observation 1s to be
made This temperature bemg observed while the disc 15 resting on 1ts supports, the wire 13
twisted 360° by means of the knob at the top The dise bemng released, the cylinder rotates
m the o1l by reason of the torsion of the wire The action 13 analagous to that of the
pendulum  If there were no resistance to be overcome, the disc would revolve to zero, and
the momentum thus acquired would carry it agan to 360° In reahty, the resistance of the
o1l to rotation causes the revolution to fall short of 860° 1 proportion to the viscosity of the
Liqud  The retardation thus produced 1s a delicate measure of the viscomty

There are a number of ways m which this retardation may be rexd, but the simplest 15
the number of degrees retardation between the first and second complete ares covercd by the
rotating pendulum  For example, suppose the wie to be twisted 360° and the dise relercd
50 that rotation begins  In order to obtam an absolute reiding which shll be mdepindent
of any shight error i adjustment, the start from 360° 1s ignored, and the first reulmg tahen
at the end of the first swing  The next reading, which 1s on the other sule of the 0 pomt 15
also 1gnored, as 1t belongs 1 common to both ares  The third rewding 1s tihen, which will
be at the end of the second complete arc and on the »ume side of the 0 pomnt us the first
readmg  The difference between these two readings will be the number of degrees
retardation crused by the viscosity of the ol

Suppose the re ulings are as follows —
First reading night hand 3056°
Seeond left hand—ignore —
Ihird ,  nghthwd 33827

17 4° retardatin

In order to secure freedom from error, two tests arc mudi—one by rotating the
milled head to the night, and the other to the left  If the mstrument i n cxact
ardjustment, these two results will be the sume, but 1f 1t 13 shghtly out, the mewn of the two
will be the correet reiding

The wbove method will answer for compinng solutions not too strong a1y up to 15 or
20 retardation  Beyond this a graduaily mereasing error 1s mtroduced which becomes a very
scrious one when testing solutions of gum of 30 per cent strungth, and cspecually when the
viseosity 1n weaker solution 1s compared with that in stronger It 13 esadent that the extent
of retardation will depend upon the pomnt at which the first reading 13 taken

In the cxample given above, the first reading was at 855 62, at which point the wire was
undcr almost complete torsion  In the case of a very viccous solution this first reading may
be only, say, 200% obviously the wire 1s under much less torson at this pomnt, and the
subsequent degree of oseillation bang less, the retardition vbserved will be very con ™'y

Me
read
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less than the true figure. It may happen that a 30 per cent. solution, read in this way, may
?,how little more or even less viscosity than one of 20 per cent., the actual viscosity of \’vhicljl
1s very much greater. ‘

Obviously in order that a correct observation may be made, the first reading should
always be at the same point. In the stronger solutions the number of degrees of retardation
is so great that the error introduced by starting from zero, may be ignored. The reading will
then be the retardation noticed at the end of one complete swing and the return to the same
point, thus:—

First reading 360 (or zero)
Second ,, (R) ... cee e 280 (ignored)
Third |, 220
Retardation ... 140

And again First reading 360
Second ,, Ly .. 281 (ignored)
Third ,, ... 221
Retardation ... e . .- e 139
Average retardation ... .« 139:5°

For dilute solutions, it has been found more satisfactory to allow the disc to swing back
and forth a number—say 5 times, and note the total retardation. In the case of 10 per cent.
gum solutions the total retardation divided by 4-68 has been found to give a much more
reliable figure than that derived from an observation on a single swing,

In order to overcome the variations in different instruments, each one is standardized
against pure cane-sugar solutions, and the viscosity is expressed in the number of grams of
pure cane-sugar contained in 100 c.c. of the syrup at 60° F., which will give the retardation
designated at 80°F. These readings are obtained by making a number of solutions
containing known amounts of pure cane-sugar, and determining the retardation of each. A
curve is then marked out on a piece of plotting-paper, the number of grams of sugar in
100 c.c. of the different syrups representing the abscissas, and the degrees of retardation the
ordinates. This curve enables us to interpolate the value of each degree of retardation in
terms of pure cane-sugar, and in this way a table of viscosities is drawn up and furnished

with each instrument. This table renders the results obtained by the different instruments

strictly comparable. -
The above method serves to standardize the instrument, but as the curve of viscosity m

the case of sugar is markedly different from that of gum, a second curve has been plotted
which enables one to express the viscosities recorded in terms of average gum arabic of good
quality (see chart). These figures give a much juster idea of the comparative strength of
gums than the figure representing their viscosity. —Thus, comparing crude Senegal gum

« Gomme du bas du fleuve” with the best grade picked from it, we have the following
figures :— N

Crude gum, viscosity in degrees of retardation
56

Picked white gum " » "

From which it would appear that the second gum was twice as strcing as the illrsf:

Actually, as may be ascertained from the chart, the amount of gum required to produce
the above viscosities were N

Crude gum 5
Picked 100
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It is this figure, representing the true strength of the gum, which is recorded in the
tables on pages 236 and 237.
Pryca S TO BE OBSERVED IN DETE v
e resnl(tzs '((J)’;‘Il(l)‘z::1 (;11‘(())111:1021;8211\ th) 1}1\ I')E'.ILR.MINL\C‘% THE VISCOSITY OF GUM SOLUTIONS.—
s experiments have indicated clearly that great care must be exercised
to make the determinations under exactly similar conditions, if trustworthy and eomparable
figures ave desived.  Slight, apparently unimportant, variations in the method of procedure
may be followed by very considerable alterations in the viscosity. For example, a solution
was made by adding water to the powdered gum, and allowing to stand, without shaking,
over night. The solution was then agitated until apparently homogeneous and filtered
twice—once through cotton wool, and again through paper, by the aid of a vacuum pump.
The results of successive determinations were as follows, the figures representing the number
of seconds required for delivery of the sume quantity, through the same aperture at the same

temperature :—

First  trinl | 250 seconds
Second ,, ... 240 ’
Third ,, ... 2345 ,,
Fourth ,, ... 2323,
Fifth o e 230 .
Sixth . 225 »
Seventh o, 225 "
Bighth . .. 225 "

An lhour clapsed between the tirst and the sixth determination, all this time being
required, after filtration, before the solution had reached a condition in which it would furnish
constant results.  The effect was apparently connected with the fact that the gum remained
all night at the bottom of the flask, in u state bordering on that of a jelly.

Temperature, not only at the time of the observation, but more especially of the liquid
at the time solution takes place, has a very marked influence upon the viscosity of the
mucilage. A solution made at ordinary temperature (90° F. in this laboratory) will have less
viscosity than one made of the sume strength in ice cold water, and higher viscosity than a
similar one made with hot water, all the solutions being, of course, brought to the standard
temperature at the time of testing. In some cases the alteration is slight, but in others it is

astonishingly great. The following are instances. The figures represent retardation in

angular degrees, in the torsion viscosimeter at 90° F.
Solution made Solution made

VARIETY oF Gux ation mr lution ma
Sencgal * Bas du fleuve ™ 30 % solution 96 69
o e 10Y% 13-7 10-7
" 1 2
»  “Grosse blanche” 3% » 140 46-8
. 10Y 141 10-2
7" ” ” ser . (- y
’  Petite blanche” 30% 82.7 81
e e 10, 1237 11
3 bR} b3S _
. ¢ @rosse blonde ™ 0% . 102-3 98-5
10% 131 11-1
» ) bH o ves o »
” “ Petite blonde 30% . 101-3 95-8
10% 12.7 11.7
» ” A
2 . : 94.7
Kodofan white 0% 137
s 10% 15.2 11.2
” “blonde’ . 0% 138.7 ;);3 .
. 10% 14 '
" 1) .. 4
ick 30% 125 97
» unpicked et 1137

107 » 13-85

2 ”
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The nsul method of employment appears to be a3 follows A couple of pounds, more
or less of the earth 15 treated with hot water wnd, m the mornng, the clear dark brown
supernitant liquid 15 poured off and drunk  An exwmn ition of the watery extrict prepired
m ths way showed 1t to contun « considerible proportion of sodium carbonate and
bic irbonate alopg with a certam, usually smaller, amount of sodium sulphate and chlorde
A large amount of orgaume matter—~humates ete —was present 1n all the samples, s well as
a trace of rodine  The last was howeser m far too small proportion to have any medicinal
effect

The exlubition of such a quantity of fauwly strong salme solution was naturally
followed by purgation The average natie does not requre more than this to convince
hum of the potency of his medicine

A Noven Use or AsBrsTos

A matennal tahen at first to be feathers, found surrounding the bones of a human bemng
m an anclent grive at Naga proved on exammation to be finely fibrous asbestos The
asbestos was of yellowish colour, due to the presence of @ small amount of orgame matter,
but on heating in the flume 1t became a pure white The loss on heatmg—water and the
trace of organic matter—was 14 9 per cent DM Crowfoot, Assistant Director of Education,
by whom the discovery was made, hindly furmshes the following particulars —

* When I had the honour of aceompanymng the Governor-General to Nega last spring,
we saw, ltke Lepswus signs of an old burial place on the rsing ground to the north east
The graves wre marked by flat burnt brichs arranged some m rough circles, somo 1n more or
less regular rectangles On a second visit, therefore, last autwmn, m the company of
Mr Sterry, to mspect the progress of the well I determined to utilize the services of one of
the well-sinhers 1n mvestigating the spot

“We selected one of the most regular of the oblong graves and removed the brichs
which had been sumply lud in « smgle course upon the surface of the ground  As we dug
down the earth proved to be loose and soft obviously the filling of a narrow shaft the mdes of
which were firm At a depth of 4 feet we eame upon frigments of bone and a substance wlich
looked lthe mouldermg feathers  Continumg we found that these belonged to & sheletun
Iymg from north to south with the head to the south, and omginally wrapped completely m
the same feathery substwce, which Dr Beam has shown to be asbestos  Of funcral
offermgs, of beads or jewels, there was no trace, and the bones were too much brohen to
enable us to <13 exactly how the body vy that 16, whether 1t had the ewstward tilt which ss
characteristic of Mushm bumals  None of the men with us, two Arabs and a Sudanese,
recogmzed the grave as Mohimmedan and there 1 no tradition about the place among
the people

“As to the period to which the bural belongs our only elues at present arc the

following —

“# Nagn was stll a floursshing town m the third and fourth centurnes, A D, thie 13 proved

Ly the style of temples remammg  The bricks set round the grue undoubtedly came from
some hmldmg connected with this town The bumal, therefore eumot be more than
1500 vears old, but whether 1t belongs to the Chnstinn period (up to s, 1,500 A1), or
to the Mushm pertod (after 1500 AD) we cannot 13

“The single Ime of brichs » hich marked the grase has not Leen covered , Ir?m Elli one

might argue that the burtal was very recent but the accumulition ¢ven on the rts

"
shrou
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of the site, has been very small—about a foot in a thousand years—and this is on high
ground, which is more likely to have become denuded than covered.

“ The use of asbestos as a funeral shroud is, so far as I know, unparalleled ; it suggests
that the deceased looked forward to some fiery ordeal, but these grim expectations are
common to both Christians and Muslims. |

“ The absence of traditions about the place shows that it is not quite recent, but we know
so little about the history of the Sudan that one cannot say at what period the people who
lived here were so advanced as to have learnt the properties of asbestos, and how to weave it
into a winding-sheet.

“ Further excavation will certainly tell us whether this cemetery is Muslim or not.”

ANcIENT GILDED POTTERY

Two fragments of ancient pottery covered with a dull golden coloured substance were
submitted for examination by Mr. Crowfoot. The gilding was found to consist of a rather
fine sealy powder of golden-coloured mica. So far as I am aware this is the only instance of
mica having been employed for such purpose. The following notes have been furnished by
Mx. Crowfoot :—

“ Both these fragments of pottery came from the Halfa province.

“ One was found inside the small temple on Gezirat Al Malik, an island near Senna.
This temple was probably begun under the middle Empire, as a stele of Usertses II1. was
found against if, but the decoration, and at least one figure found inside it, belonged to the
18th Dynasty. The vase from which this fragment comes was a long-necked wheel-made
vase of red well-levigated clay, and was painted with the gold coloured dust inside and

outside.
“ The second fragment was picked up inside the walls of the old fort at Shelfak, between

Senna and Sarras; it is of rather coarser clay than the first. Nothing is known as to the
date of this fort, but it probably belongs to old Egyptian days.”

GUNPOWDER MADE BY THE KHALIFA

The following results were obtained from the examination of a sample of gunpowder
made in the time of the Khalifa. The sample was obtained from the Department of Works,

the powder now being used for blasting.

Charcoal 139 per cent.
Sulphur .. 10-5 »
Nitre .. .. .. 756 ’

Total 100-0 »

The nitre is of very fair quality, containing very little jmpurity. The powder is well

mixed, but the grains are rather irregular in size.
The above figures are well within the limits of ordinary
mixture of 75 parts of nitre with 12} to 15 parts of charcoal and 10 to 1

sulphur.

gunpowder, which is usually a
2% parts of
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Benca —A Maatc Powper FroM tHE Banr Er-Guazan

We are mdebted to Major Bray for an interesting sample of ““benga,” a powder used m  Be
the Bahr-El Ghazal distriet for divinations  Mayor Bray wntes as follows Tt 15 sud to be ‘;;
very valuable, and to be obtained from somewhere south of Yambios ~ Only Iig ‘Sultans
can use 1t properly T understand that a chicken or fowl 1s selected, given some of the
powder and tied up near a fire  If the clucken dies the omen 13 bad, and the war (or what
ever the omen concerned) 13 not made , but some of the feathers of the dead chicken are tied
up on a stich, or on a sort of candlestich made of wood, split and forhed, about 4 feet Ingh,
and put m the road or outwide a tukhl  Many of the tukhls have the stichs, apparently
permanently fixed, outsmde them  Sometimes there 13 a httle clay pot mside the furks m
which there are chicken bones  The powder 15 saxd to be deadly poison *

On examination, the powder was found to constst of a browmsh-red oxide of 1ron with 4
small amount of fine stnd It contains no orgame matter and no trace of arseme, mereury
or other metallic poron  In all probability the powder was selected becruse of 1ts bright
colour, and when a bad omen was desired poison of some sort w1s added to 1t

Iro¥ O rroM THE Bann-Er-Guazan
In the Bahr-El-Ghazal district the natives reduce therr own iron from ore which 1s
found plentafully 1n that locality The reduction 13 effected m small furnaces by means of 5
charcoal A sample of the ore brought from Wau by Col Penton, the former PM O, had
the following composition —

NMowture 1nd small amount of organic matter 15 42 per cent
Sand ctc wsol 1m acid 2824
Ferric oude 53 20
Tqun to metalhic 1on 37 2y
Lhe 1ron reduced from this ore 1 said to be of excellent quality

A
Nyam Nyam Arrow Poisox

The coating of arrows with poison 13 common among the Nyam Nyams A furly large
quantity scraped from some arrows furmshed by Captun Bethell was dissolved 1n water and
mjected by Dr Balfour mto a rablat, but without effect of any hind  However poisonous
the material had been origmally, 1t had evidently become mert by age | Later 1t was learned
that the natives recogmze this fact and re-coat thewr arrows before each engngement

The substance scraped from the arrows was to n large extent soluble n water  Some
resin-like residue was left which gave reactions recalling those of euphorbia resm, with whiel,
however, 1t did not appear to be identical  Euphorbia 1s much used m some parts of Afrca
S AN Arrow poison

As the porson ongimally present had become mert, 1t was not thought advisable to carry
the mvestigation further on this sample

Laporatory NoOTEs

A New anp More Accurate Foru or HiDROMFTER
In measuring the speetfic gravity of a liqmd by means of the ordmary form of *
hydrometer 1t 18 difficult to mahe a ngdly accurate reading  The pont whieh should be
read 18 that at wiieh the surface of the hquid interseets the stem of the hydrometer  In the
case of opaque or semi-opaque hquids, e g, nulk, this point 13 not visible, ns the hqmd 1
drwsn up the stem by eaplliry attraction Even mn the case of transparent hquuds, the
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@ Point at which reading is taken
3 Leve! of liquid

Fig. 102.—Complete Instrument in use

A New aNp MoORE AccuraTE Form OF HYDROMETER .
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presence of the memscus just mentioned mtroduces a difficulty  In order to obviate this, the
arrangement shown m Fig 102 has been dewised, and has been found to answer the purpose
admirably It consists of an ordnary form of hydrometer provided with a float whieh 1s
used m the graduation of the istrument The reading 1s made, not at the surface of the
hquid, but 2t the pomt where the top of this float cuts the stem of the hydromcter See
Figs 103 and 104

The float conwsts of a hollow ring of glass supporting an upnght short section of amber
coloured glass tubmg, cut off at o slight angle, the uppermost portion of the tube bemg used
as the mdex  (An alternative arrangement 13 a short section of colourless glass tubing with
a straxght line etched on 1ts surface) In this way, error ansing from the presence of the
memscus 18 avorded and fractional parts of a degree may be read with the greatest ease

The float has a fragile apperance, but the one made for us by C hob and Co has been
m use over & year and remuns tmbrohen It could doubtless be made of thin metal, gold
plated, 1if desired

When only small quintities of liquid are available the form of jar shown 1n Fig 102 may
be adopted with advantage  The upper portion 1s flared in order to recewve the float but the
lower portion of the jar 1s only shightly larger than the bulb of the hydrometer

In use 1t 18 essentral that the stem remam dry 1n order that it may not stich to the
upnight tube of the float Wetting of the stem may be avorded by proceeding as follows —
The stem of the hydrometer bemg dry the float 1s passed over 1t and allowed to rest on the
bulb  The hydrometer 1s then hfted by the pomnt of the stem and gradually let mto the
h hqud If there s any doubt as to the mstru-
ment having found ats proper level the base
of the hydrometer yar may be held firmly to
the table by one hand and the jar gently tapped
with the other

When removing the hydrometer the float
should be taken out first 1n order to heep the
tube dry and ready for & second test if required

DETERMINATION OF “ CRUDF Finme

The method of deternining erude fibre
most generally m use consts 1 boling the
fat-frecd matenal for half an hour with 125
per cent sulphurie aeid and 125 per eent
cohium hyvdroxide solution suceessinely  Lhe
boiling 15 effected 1 a flask provided with an
mserted condenser, i order to avord coneens
tration of the hqud The methed 15 usually
sery tronblesome, as the hquid foams and the
solul 13 carried up mto the condenser tube from
‘m\?. which 1t 12 dislodged only with difhiculty
) — The smple arrangement extubited
Fig 10% 19 frec from the above defect, and the
B S A an L * ITRaToy agdation generlly 19 much casnr The
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presence of the memscus just mentioned ntroduces a difficulty  In order to obviate this, the
arrangement shown m Fig 102 has been devised and has been found to answer the purpose
admirably It consists of an ordinary form of hydrometer provided with a float whieh 13
used m the graduation of the instrument The readmg 13 made not at the surface of the
hqud but at the point where the top of tlus float cuts the stem of the hydrometer See
Figs 103 and 104

The float consists of a hollow ring of glass supporting an upright short section of amber
coloured glass tubmg cut off at a shght angle, the uppermost portion of the tube being used
as the index  (An nlternative arrangement 1s & short section of colourless glass tubing with
a straight lme etched on 1ts surface ) In this way, error ansmng from the presence of the
memscus 1s avorded wnd fractional parts of & degree may be read with the greatest ease

The float has 1 fragile appearance but the one made for us by C kb and Co has been
m use over a yenr and remuns unbrolen It could doubtless be made of thin metal gold
plated of desired

When only smll quantities of liquid are available the form of jar shown m Fig 102 may
be adopted with wlvantage The upper portion 1s flared i order to recerve the float but the
lower portion of the jar 1s only shghtly larger than the bulb of the hydrometer

Tn use 1t 18 essential that the stem remamn dry in order that 1t may not stich to the
upright tube of the float Wetting of the stem may be avoided by proceeding as follows —
The stem of the hydrometer bemg dry the float 15 passed over 1t and allowed to rest on the
bulb The hydrometer 15 then hited by the pomnt of the stem and gradually let into the
b hqud  If there 1s any doubt as to the mstru
ment having found 1ts proper level, the base
of the hydrometer jar may be held firmly to
the table by one hand and the jar gently tapped
with the other

When removing the hydrometer the float
should be tahen out first, i order to heep the
tube dry and ready for a second test if required

DerERMINATION OF ¢ CrUDE Fingpe *

The method of determining crude fibre
most generally 1n use consists m bolmg the
fat freed materal for half an hour with 125
per cent sulphurie sad and 125 per cent
sodtum hydrovide solution suceessively  The
boiling 18 cfficted i a flash provided with an
mverted condenser, m order to avaid concen-
tration of the hiqud  The method 15 usually
very troublesome, as the hquid foams and the
solid 15 carried up nto the condenser tube from
which 1t 13 diclodged only with difficulty

The «mple arringement exhibited 1n
Tig 105 1= free from the above defect, and the

e 108 A Surie Srxavcruest rox Drysruication
Oeeon b et mampultion gencrally 1 much camer The
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