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i/ DECBIBER, 1958.

IISir.

I hare the honour to refer to Sir Arnlgel 
Wade's dsspatofa Bo.161 of the 12th March, 1957, and 
to transalt, for your Information copy of a report 
by Mr.C.B.8yae8, Medical ftitoaologlst and Mr.R. 
Southby, Reclaaatlon Officer, on expariaents In the 
eradication of Slosslna palpalls on the shores of 
Lake Victoria. Tventy additional copies of this 
report are being forearded under separate oorer for 
transnlsslon to the Tsetse Fly Ooaalttse of the 
Boonoalo Advisory Ooonoll.

This report describes the results of the 
second part of the scheee for the eradication of 
Tsetse fly, the first part being the subject of a 
report which was transaltted under oover of the 
despatch under reference. This sehene has been 
partly financed fron a grant of £8,160 fron the 
Ctolonlal Develoiaent Fund towards the coat of 
experlaents In Tsetse fly control, to which approval 
was given In despatch No. 927 of the 82nd December, 
1952, from Sir Rilllp Obnllffe-Llster (nee Lord 
Swlnton).

‘Z —
I ■ ,.U'j.

2.

IS

s ‘ ' /

5. You will observe frcin the report that 
■ethods which were successfbl in eMmlnating 
8i2al£alis fron river areas have net achieved

THE RIGHT HCNOliRAil.i:
VALODLS MACDONALD, M.P..

Lp_NWN, S.i.l.

the
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the sene oieesure of soccesE in the Lake shore area,
though they did succeed In hearily reduclrfg the 
infest atloo. Valuabie experience has, hoeeeer, 
been gained and there is reason to balleve that 
hand-catching aethods can be saoosssftally asd 
eooiwmically employed even in areas where the degree 
of infestation is high.

Fliods are being provided for the 
continuation of the ezperlaent, rtiich it Is hoped 
vill succeed in completely eliminating Pmlpmlls 
from this area. A full report on these fertber 
endeavours will be transnlttod in dee oenrsa.

I have the honour to he.

Your most obedient, humble servMt,^

Ik

i
■

V

I

A IAIR aa|f,MARSHtt
0 0 V » rjf 0 R . 9i
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COLONY AND PROTEaORATE OF KENYA

THE REDUaiON OF G. PALPALIS IN 

A LAKE SHORE AREA BY THE 

"BLOCK" METHOD
i0\

n.

i(An •xp«rim«nf facilifafed by a Grant from Hra 
Colonial Davotopmont Fund)

•¥ -

CA SYMES
^EDtCAL ENTOMOLOGIST

AND

3^- R. SOUTHIY
RECLAMATION OFFICERi-'-
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I^INTRODUCTION
In a previous report*'' a detailed account was given of the “Block" 

method of eliminating G palpalis from river areas The present report deals 
with ao attempt to apply the 'same method to an area on the shore of Lake 
Victoria.

The cxperifnent. which extended over two and a half years, was made an 
essential part of a scheme drawn up by the District Commitaioner. Central 
Kavirondo, for the economic development of a fertile part of the lake shore 
that had been unoccupied for many years

An officer (R.S.) already in the employ of the Administration on re­
clamation work and with much experience of anti-taetsc (.puipalis) clearing, 
was put in charge.

Funds were from two sources £ 1.640 from the Colonial E)evclopmenI 
Fund and £2.400 (in cash or labour) from the Local Native CouiKiil.

The latter was used both for the more specific mea 
and for general development For instance, clearings were made initially to 
isolate blocks of Infested bush, but they were made considerably larger than 
would be necessary for ikis.,|»urposc in order to provide safe land for the 
early production of crops. The additional clearin^for such development was 
provided by local funds or effort Two clearings (Not. 5 and 6) were made 
entirely from local funds.

Considerable help was provided by the Local Native Council for the 
wa^ and food of fly boys and pupa collectors—wtxt spedlicaUy connected 
with the eradication of C. palpaiu rather than with ftneral development 
And for the last six months of the experiment only Local Native Council 
funds were available for all ilenu.

Actuafly both funds were expended on all main items of.the work except 
the Sio Road. Port Victoria Pier, and clearings No. 5 and 6. Them 
for from local funds.

The decision to make clearings Mg enough (o provide Ifod for safe 
and early plandng and lo allow such planting' to proceed before tset|es in 

•neighbouring bush had been reduced, was made for three main rtasooi : —
(olTo mainiain the interest of the local populahoa. ~
(6) To ensure adlqwate occupatioh' of the whole area; and
(r) lo enltlt the aid of the general population in cleaning up the cleared 

areas
No culnvatioQ was permitted however within 200 yards of infested K»«h 
and low crops only ware sanctioned There was of course a degree of risk; 
but results have shown that it was negligible Monthly medical inspection of 
staff and of immigraou lo the area was of course carBcd out to detect early 
infection ■<

V .

against paipalu

m

■Mid

There was never any lack ..f sciilen. Suck wu ibe enihuaiann ihai tke 
main difficulty was lo preveni plaining in the 200 yard safety matgins

We have lo admit that such early selilemrnt is noi without ns dis. 
advanuges. For with Klllemenl goes flalung and other lacusaine aclivitiat 
and the many canoes travelling beisreen traaied and unireaud bush un- 
doutMcdly help reinfesuuon of Irealed areas and so prolong ihe wort of 
elimination.

It win ba scan Ihal G. paipalu has not been eliminated ffWk any of the 
M^a One reason for this is that paipalu of ihe lake shore » very diSereni 
from paipalu of livw areas. In densiiiea are estremely high and the shoti 
period catches employed for the preliminaiy measurement of such deiuilics 
appear lo provide link idee of its true poptUalion Our rough estimelcs of 
possible numbers lo be dealt with were very wrong
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II ii now obvious, too. that one man. however efficient and eneraeiic...rs'sr™m:.-,.r “ •“ ■■
Weather delayed the clearing work and 

early iiagcs deUyed Dy reduction

• Tile peofle ire moitYy Sunii, a tribe cut in two by the Kenya-Uganda 
border. Jhey art wpinit^ from their rteighbours. the ManyaUa. by the 
Nzoia River.

Both tribes arc active agriculturalUu. relatively industrious, progressive 
and prosperous. They produce large quantities of matama (a tali miUeO, 
maize, sweet potatoes and muhofo (cuMva) for food, and cotton, sim^m 
(sesame) and grouodnuu for export Su^r cane and bananas are grown in 
large quantities for food or barter along the N/oia River Their enthusiasm 
for oocupalioii of the lake shore is a measure of their desire for more and 
better crop lands.

Fishing has ahvays been carried on by certain families. Before our 
work began a few canoes were centred on Port Victoria Now there are 
many based upon each clearing

There are no cattle: O'. paUnitpes’xnicsXs the hills and spreads into the 
shore lands.

a lack of trained boys in the

However ihe expcnmcnl ha.v provided uieful dau on lake vhore

XTr. “
rommit,™ ....... ICynpu... rw...
help and ,o vueeced.ng cZ7'i7
regular nodical ,nvpee„„„v ,d .ulf and •oTXramv"" ”■

and the

near .ulurc

Fauna
AnimaU most Cfcqucnily sees (re hippopoi^niiA crocodiles and monMotII—aria concerned

(ut Ortcripiion

r.. ,u s ', -levied/o,II...I1 S.o |J4 » I longirude. n UN lamildel
norih „l ,|,e N,.... r.^,,
fouru-en p-ilcs ore vi.i/. 
hv.dlan.l; and wjde h.iy. 
iho-igh v.Jicn 
auPli

llzaidt.

A hard oE bufalo is said to inhaUl the bwk«on the NialoRoba hills and 
Block E. Lasopards art niuBaroiis on and around tha hiUs and monkeys In 
Uia heavier lake iboie bush. Bushbuck, walerbuck. wild cat and mongooaa. 
are alaopreeent whilH rats, smaU hzarda W snakes are numeroua.

BMt, not at numerous at usual on the lake shore, include the 
Etheufla. hawks, duck, feces and die usnal varieties of cormorants and cgiesa. 
Inland there ait guiiwadowl and ^ur.rowL

Cnoodilet were purtfcniarly numerous in Blocks 4, S uA <, at llio 
befinningof oparationa .They have since been frifBtpned o> by bur acdvWct. 
Theae wM hippos, monitor tbnrda and pertaaparSnaket. were the aaoat 
obidoualy accessible hoett of G. palpaUt. 140 precipitin tesb were carried, 
out on itomach oonlcnu hosrever.

treaunem rum southwards 
lo Ihe most wcslerly point 

Ihv lolal le.pgih „f |i„r „ ^^oui
generally of fa.rl, sharp and rocky 
are well covered with bells of dense 

trees, whilst the bays had lighter budi

It vonsists 
I he forinci 

itarr.vw .bush and large
BoeM

IJC.I. or papyri,.

:! ""u .rom 700 u,
rmthc, wnid, ,„hvr hills ■a.hTCts^:'’^' Nralagohe. A link
to the Isi., „„J , g ..round ihctr bases, run wenerly
Rtvermoum Near the ZuZln aZ^
V'.vtoria ,,l„sh was at i.nt if, “ i'"”' “ I’'’ °l Okl Pori
Railway Ihe stores of m old p.cr"^^e'T*“
....... .. 'hs foundam,;:',; .rnew;:;'"'''

'trip of 11,e N/o,a Rivc, ...
-tu^udvd m liivopeiauonssfhec

it) Hiaory ol SleepintSickimi
„Uttk infonnation is antiiabk wilkhrefard lo pau infection in this arptr 

Carpentert" states that duringAit inveatigalion''in 1924. the Samta pmple^ 
whom he quettiooed'’Vloutly affirmed” thgt the apidnmir of 1903-4 had not 
affected IbCT. But Suraba IslarA ^ing 
southerly point, had apparently become infesigd from Sigidu, and iu pbpula- " 
tion had suffered eovetely. He tuies alto that many of the peopk whom be 
met in this area had dcAnilely come from Sigulu which had been heevily 
infected and compkmly evacuated.

There is no doubt that fishing has been carried on in this district for 
many years and aa Imr as one can aacertain the most favoured fishing groimdt 
are around Sumbt and Sigulu islands. Why contact with these infected 
islands did noi lead to infection on the mainland is difficult to explain—tor 
hshermen live for days at a time on Iheu fishing grouiwia—except by assuming 
that at the umc of the epidemic population was too scanty

The present chief of Ihe district and his older inbal counsellors malniam 
that the area was evacuated long ago beraiiae of skeping vicknesa. Agaiiwl 
this it the evidence produced by Carpenter, and alio ibe absence of dCRlkt 
rilligm anefa as one finds in most old stricken areas of Kavirondu

That a serioui degrae of infection occurred in later years is Anwn by 
McLean'” who reoordad 74 esaea during hia survey la 1930 I. He Mies 
in lilt that "about 19 of the cases lived aeur Nachauon^ Hill on tha Naum 
snd were presumably infected there siacc they included quite a numbar of 
children of the 'goaHietding’ sUge " The remainder used the lake shore 
around the present scene of eclivilies (i.e Port Victorial

in Ihe neighbourhood of Naehesionga HiU 
II was knew,! lo be a source of serious / wait of the ihoet

-r
Xbf CVfmo/r 

and lainfaJI liguresIcmierjjuic, liu.iiioily
and lb. sre given la Appendix lx

wviv I cbiuary u Juii.-. |UJ6 and Februarv 'h' Period of observalions
.....

■"Id August -whilM Ihe h^T'^riS'"™* Jiine. ^“*3
J-tnuary. |um bclorc- ihe rams begarf^ ^Plemher lo December or

sea«ons

‘ri People

sr;r:T,:i'L~"b::?j'“
■"Id lukc. and Ihe hills themselves were /re^h! '*’'** '*<»'«" WDs
‘■'‘••less Ihe n.,l lands j. IW^Riv^l^' “"'*'“P'«‘l »nd

‘^nse populalion which exiended inloX ^ “ fairly
Mwiia iSungwal Hiiu, "P* "eek belween Okani and the

r I

e\

■'Si
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«wl)j.liM, produad «iour!n^“ <n'P*n«onii.«s .ml lh.1 even suck

tn,h, , , cliarincs
suiubilily ^ fm ciMrin*.
b ocks between hk* clcrinp Ibc «xe of
cleanngs were made esaenua^v id oh ***" P™"'"* “*•' IhoughbIcKks of a convenienrirto ^
Provde land for immedmte >“

• (« Or^frwl bus*.- Reeds .nd pspyins occurred along a grefi
die dnn with deiue bush and clump, of trees behind In luosl plaon ^ .

At Port Victoria the papynis belt was perticuhrlr
^ 1 •.

ever the bosh ws< lurrow 
wide

K
(5) Progress of clearing. - The original small clearing was slarted in May.

June 25ih and burning commenced oo 13Ul1935. Felling was compleied on .
December. 1934. Exiraaom Imve been added at various times and a gieai 
deal of dcanng done in the regioo erf the MW port

16) Present si«e -New growth has rreppeued in some pwu. Gwrally s 
the area hes been wdl meinuined Many gBdens heve been estaWisbtrf. 
producing cocton. main end miUeu A1 Pori Viclone e new pier constrocted

■.for dhow ttalllc u promoting local trade and lemiig as a much needed port 
of call and harbourage for tranvlake dbowa.

gcntl^SX'*Si?mld 'li^'' bay, with their
hcavtly mfcslJ^ , ■">' wooded and
^ough valuable as sburcea of limber and

^cas *l"'cS^oncanngs'^ry «r'r^ull'j!^ »'
This IS slow and costly work and th.>! *1, ^ as possible
absolulciv necessary fisj pur ly anh P'ri'aP* "Ot
'"cnt I he open lake with .Is cleln wifer

be subsmuied for s^,„» grecn'^t'll’* "k' fr«b
nios<(uiloes * *'*^1 walls. sUgnaUon and hordes of

(cl Clearint Ao 3
(II Location.—In a amaU bay just south of Nzahgobe headUnd It 

separates the deaae buah of the headland from e strip of infedod ahore. (Block 
C southi at lladacho.

(21 Dumnsioni. Tta inKial clearing of «5 acres with i frontage of 8(X) 
yards has ben exlended southwards to inclurie a smH rocky hcedlend and 
Its hinterUrul of 16^ acres.

(Ji evurs were » 3,386/01 of which Sh. 3i»9/54 came from the 
Colonial DevelopinenI Fund.

14) Origir}al bush The lake shore was hidden under a dense and wide 
belt of tall cane grass, papynis and ambatch. fiehiod this'wa^ tangled 
thicket and creeper growth withjarge trees. On tbe headland and ita vicinity 
and at the nprthem end of the irea. thorn hush was very dense

Progress of ciearing. Felling began on 25tb May and was copil^ted 
on 10th August. 1935 Burning oeold not be caaiied out until Jamiaf)i and 
February. 1936. Oaaning up was Joik in March. 1936. and again in

^ Present rra/e.—The whok area, witli of course the exOptiem <rf tha 
afety margin and the rocky hradhnd is now tmder crop*; and won 
is being obulned by the natives by ei

«

Hfatr:j’.atitcr4.tafl,p anjon

»a) Clearing No. 1
, flecer, blocks A and B „ the sou.l,urea western end of the 

acres wrth a lake frontage of 756
(2» Ihminsiom roial clearing —68

^'C'’•«iW- 
"^iwpyrus b^fli »?SrtXl7l935'^'ljjl! i^ioval ofne^n nd

ni- of ,he ,.„u uc,.

yards
elegrint inlusL-S

;caii.c
(« CHamfitf (Vo 4

III Locminn.—In a wide bay aotlh of Nzalagobc hcadhad. (Biack C. -
. i

iiorA.1

ai Dimawaioia, —This arc* apfiatrEd to be p«rticularl]r auiuMe (or 
scttlemcnL Hie initial dcanng of 112 ecrea on a front of 800 yards was 
therefore eitended to include adiWima 20 lOres on the north aod 19 on 
Ik south It is^U belng-csteuded eesiwards by the local populatkin The 
chief himmlf haj^a ^[ga holding kere

(31 Corn were » 3.269/09 of which Sh. 2.813/92 wea provided by the 
Colonia] Devrlopmeni Fund.

14) Oritinal bush —A very denae and «Mi belt of caee fniae, pipjme 
and amhtich sealed the lake frenl Behind Ml, pariicnUilT » Ibe nonhini 
and souihein endi, svera taitty deaae iheni Ihkkei and large tieee, ckiea path, 
land with open areat. merginf into more epee eoanlry with diniipi at IfcickM.

(5) froiftss at work.—Clearing ms begna in September. I9SS. and 
pleud in October Beadtig was attempted in November. I93S, and if 
in Novemoer. 193*. liml cleanini up wu canied out in March. 1937.

(6i Prtsem ttuie —Reeds hive grown up along some parts of the Ua 
edge TTk local chief has established a village: much land is under crop, and 
a number of caiioca u engaged in tishing

■4

If" Clearing N„ 2 
''vori-n -East of block B 
Dimens

4
i

sfiTS
tons.- 

extended It „ „ow

.be 2.16/60 provided from

' 'f

' i
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U) Clearings Nos. 5 and 6

•' £•>«"». (Block IV—RIDUCTION OF C. FALPALIS
/n/^s/ff/ Block.% are shown tn map 

(d) Technique

Paths were cut near the lake edge through aU hl.».ks Branches and 
deviations were made where necessary on each side of main paths to ptiwide 
access to bosh that appeared likely to act as resting or breeding haunts for

usirel size, one ,u.l above Ebwan^^dU^l^o^^^, g T" 
and the second just south of ()g„, po(n, P^’^ontory
ward. This was done But v/geuudxiTwLTfl^ "lovement of fly south- 
and the land behind so promising that the two cl^^as w 
h.v cutting out all intervening bush ttl7 “ere made into one
fronuge of about miles ' cleared along a lake

I3l Coin were Sh

14) Onumal buih.
Piacca. backed by 
open orchard ivpcs

completed Novel^n wjs.'“BLn,mg wTs'c^ic^" ' T'' *“

and June, lutb, and hn.l cleaning upTn^j:™':; Mare"h 
<6) Present stale f 

^neralt) chc area i» clean f 
crops arc ciiensivcly planted 
places and hshing hai become

Hasidcaiching and pup* collecting were adopted in all blixks The bovs 
•» 2 30 p m ^ sivhour day as nearly4.125. all provided from Uval funds

A thick fringe of
bell of rh. 1 , P'Pyus. dciue in
bell of thicket gave place to scattered Ihitkcl and

a narrow
Operations sUrled in Bleak F in March. 1915. Block B i 

C south in September. Blocks D and t in December. 1915 and 
north m January. 19.^6 Delay >n 
ing and training boys

During the wettest months, pups collectiog 
D and K. owing to the saturated slate of the soil

lulr.^ '“i''"il''“' May and June
191b I ntil then a certain number of bs.ys trained in ihis work had been

pu^ I hey stain became well acquainted wnh all the most (requenled 
breeding ground. It was then diaovered ib, R S i that recenlly-s^ml^ 
spi« ,n which Ihc soil had been well turned to a depth of several mebe. 
appeared lo attr.cl larvipodlmg females Pup* colleclor. were the^^ 
instructed tn the levelling and genmlly makiag attractive with a fine idth aU
themosl fruitful places searctad. Tht. developed into the actual cr^lion 
of altriHttvc brtreding places along and near the main paths Suefc place, arc 
usually in medium or mosaic sllade wuh line tillhjyhich was lepifieshlv

in April. Block 
J in Block C 

bIcKks was due to difficulty in obtain-some

was suspended in BlocksSmall palches of iSrver.l cll '■“c' 'P™ng up but
Several villages have be?, eslablished ami food
: a,.mr.c;T™^“'“ -'--nl.nd'::^

f/

SumrruMs

-s-.....
-balch. ungled ihxke, and hig trees al.utg ■ :Te'; rirke^r-''
through lack o!'Ub!J,u'r“bui il.^in'X"Tkan™"' »' work
prolonged rams aning up ^nd buromg through

Costs per dvre 
great cKicni due lo 
Some 42 
lenance , 
per acre

and the making ol shore walerin/^ “I * '"‘■’“‘Jm* miin-g « snore waienng places, of approstmalely Sh |7o

These pracficcs proved useful and were adopted all blocks.'

June'^lb^Vm '"“•i'T-supcrvuuon ti! pup* coUc«oi..-u. - ■
June. f936. all Iniys xi employW weip organized in large sq^ds each under ' ' 
a senior boy All 6locks were subdivided into rections. each sectioa beuw 
lusl large enough lo be seuched thoroughly by a Urg. squad m one^
Fach section ol each block was ihen dealt wtih. in rolattob. every 15 days 
Hus period might possibly have been extended lo 40 days, but we had not 
Ihen ascertained the pupal period under natural conditions

ure Id 4

XABU 1

AT iWm pfc,t^AUlH m

>' 'MstH,'Ir,., At this lime too the fly catching was re-organtzod. Two fly boys were

pairJSof boy, worked one day ,n each section every si, days This provided 
a reasonable metfuxl of checking ^

M-),Ns. u, . ♦*»'•» Kifdl 
rptioj

r i) r
i ‘2^ ‘Simm

NMFv, * <M|I'KAi « .pn»
Acr*, Z

tSi:

■st< ,u 
471 lu
•SH4 *ui 
• 31
HI H

SA .u
A4.1 r; 

r
I.OIA i4

I :.;:r
'fii;.iS

•VA tu
t.Ht 47 
l.iM U)i 
4.m 45

: Til u

,4.
I >71 73
I. 114 fWi I 41 4
J. uaa 44 '
i.ai* M ‘ lit

•v*
U 73
>4 34
ai 74
>7 114 
H if,
14 it,

t
«A>

4
(UV

Hy boys, like pupa collectors, quickly developed simple 
creasing iheir catches and reducing UNiur 1 
prepared shelters to represent fly -rest’' hauni.s

s
441 means of in* 

Near or on the fiy paths they 
These were low “caverns'* 

m the bush with shade varying from light to dark, supplied with caoes laid 
loosely and roughly honzontally aN>ui 6 inches to 10 inches from the ground 
TTte canes appeared to aitraci flies When a fly seulcd 00 such a cane «a flv 
^ carefully lifted Ihc cane with its fly and brought it out of the tangle <5 
bush into a posiUon fMaliuting capture wiib the hand

Similar canes.

I ikiai 74 ! a.aaa 44
iia.aaru

■
Nil•17 .SIMil

Tof At 4‘ Ht tl.XM 4« » m»47 •I.n, m A4M 14 71.1 c ' >7 A»

1
l-f.ksaird

> utMl maa
fliui «1

^ 1I.I14 44 
-.M4-d by .b. Uci N.U.. ,

Turai. net

i "‘la
...1 , , were ‘^^•rned by boys in (root
and 4' ■*" “"St* o< 45 to bO- from the grouiid. whiki on p^. When 
flies settled On them, as they did freqi*ntly. they

•' Ml 710»

brought up slowly towere

r

s'
/z •

q V .
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TABU »
BLOCK A--MOMim.T CAiniiSB

. t ,;- ’.- A. /I ?>t t 'V
•V ,I- V » \

f .

■">• inttreidng point
«Ucd on cnnc ^<«- •*>-*>
their ones to a stationary net aruinv .^.TT^^s. hT the alow n 
their audonaiy perch. ““ ™>'''™"' °f the

§“ovement of 
• net towards Amn.i« Pwjl

C«uabt by Hand N«teFly-boy
Boy.

Cy'Ziy
Avflraa«
Bo^^Uyt:"cs

us in the Kuja River Diarrictt".

ri.^rz^™r2

Numbnr
CoUeotoJ

Day. TotalTotal

eight inefaet 
or potn and gave better

MalM FMna» « emalm

I9U
Aaguta
8«pi
Itotobw
Novambar

MO10 24 600 I 51>-0
1.693 3)9
1,264 23-«
1.612 29 0 1 »a I 192
1.146 240

10 79 7*9 m
Woot RiodeJ. previously tested*^ 39760 26 61 226 6 4 1.916909 367 264 64 362 6-7 1.646

62 1.177 229 6 2-8 ' 1.710
l.i04U M 291 10 62 276 A2

1936 
■lanuary 
Kftbnuuy 
Mairh ..

64 974 IM 7 1.067
1.H43
1.369
1.643
1.498
1,667
1.649
1,700
1.292
1.673
1.260 I
1,221

19 7 .64 106 2-0 1.172
2.07760 1.261 40 369 60 234 4-7

69 971 369 19 23-U 46 86 1-8 1,44469 1.160
1.966
1.147
1.070
1.160

31 27-8 46 22 9-7 1.67666 14 26-7 48 209 0*4 1,907
1.992

=:rs— eastern end there is a fairly wfcfc^i, *
--------- grass whK* rapaJly decreases in width ^

Ztz^ *“• ^
only «s re^wded ,n this hhKk ,n Sep^mber.X": t 

Hand catching and pup^ coRaeting

By boys were increased from 2 to *TjZ. IwT^ “ *“« been mmle uniil

Marking experiroeats 
IfUnd reachta the block 
interfere with fly reduction.

fhe pfodominanoe of maifn~ jjj

rollesiion of pupe. tlmigh helpfiil wa 
«<ish of ptip. pe, boy day osw thT^ ^ 
avemge catch of adulu it 13.

Juae 107 492 18 16-6 44 226 e7*6 IJuly 110 469 10 14-1 ir i.360
1.196 >? 2.666AuffuM 102

8^>t 19
Oototaar 
NovMbrrl 117 
l>«c<>mb«r! 129

622 16 16 66 182 6*0 2.802’
2.262906 466 27

nr
129 1.001 7-2

91 1.090 639 14 141 996 9-9 1668 
- 1166
, 1.999

1691 490 26 127 796 9*2780 416 26 9 6 118 676 f-7

1927
yaids wide al ntost. At the 
and cane

SJJ* ::

119 976 438 46 1.169
1.044'

99 296 967 22 1116129 423 i667 24 8 1 126 66 9*7 1.140119 617 227 17 »TI 7 2 I 141
4 8 ' 62

Ml 0:7 9721U 229 296.1 2U 646 1-0 997199 401 224 11 646J- .47 26 10 0^ 966no 269 ' It I 697 6 1 273 207 11 1.004116 297July . 496 n 749 6 6 III 621 2 6 .no 266 22 482 4-0 nsa 292 6248<1ii. .. 104 114 191 91 696 6 7 • 20ft 96 662 -- ..•9
tjnTotal ■ ^ 29.726 1961 i f02 90.978 I4aa ULMlhoy day.

.. . ffy- narhirrion. (Table 3).—In tlaa survey of Febniary, f53S. daeiity
varied from fO to 32 per boy hour ~A*.the binnmng of ofieatkxis it waa - ^

.ftSperboy^y. ^ . ■ . -------^
Woit tuned in"A|lril. 1935. with heiuhcaicfauif end punc coUectuig.

Meet of the triiiiinf of boys svas cerried out in IhH bloclL
An apparent reduction of 88 per cent has been echieved in two yeers and

Bve noodii. The mote rapid nductioo after Seplen^. 1933. leauUed' 
from DM completloa in that month of clearing No I. This cut of a oiaiideiv 
able tooveinenl of liea from Block A.

Marking expefimenu (page 241 indicated that an appreciable number 
of flica aolcead due block from Hanele IsUud The ptoUble influx between 
May and September. 1937. wax UOO fliaa irf that for the whole pfii^ d 
operatioiii additioni to the population would appear to have been niflicieet 
to protong quite appreciably the work of eliminttion. The sharp drop to 
nuraben captured after July. 1937. when flies on Hanete had been seriously 
leduoad. coalirma ihit.

Tha high proporuon of males captured is again worthy of note. Only 
during the laal ten months did the sexes appoiach equality m numben.
Thia It fcobably an indicilioa. not only that flics were well fed but that female 
rest haunts were not being deall with and that therefore the fly pMha 
not well sited

Pupw ooUectioas were coosMctable but much more costly than the captura 
of aduhs It was in this bleck that Urge numbers of pupae were Am dis­
covered in humus benenlh large Ag leaves, with no aimpon (or psnmiant 
females eiuciK the leaves Ihemaelvea .

were the ineasurea adopted.
' .er »-

Ipape 241 indicated that 
But their numbers werea few flies hoa HsMle

P*3*«Wy loo small to J

capture 19 wrin«|

(2l Btocl B

round the base of a «eeri^duid'^o*’im n'^to'of ffl”/*'* 
generaUy of UngJed thorn scrub with ^ ''
singing from and overhangin, the TOkTuk »* trees
diore vcgeuiioii extendi over about hwJhink 5L 1" "* Bart this 
way to grass swtwlunls of the hilliide .ad than give.

\

were
s*’

J

$

A
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TABLE 3
BLOCK B-MONTHLY ( ATX HES mmmi 5iHs!!§51mi1Axulth Pi-yMI

m,.»t«» ' ('...el.t b, ll-d Nrt.
Dh.vh AvMUtfr Tol«<

f»r
HoytUy

Nufnhir 
< 'uIWU'il ^isiizssjsn: S2SSI-SSSToUJ 1Prrgiianr

fVawlo»■!.' IKnndc

I- - ■ inHHmulIft nIMI , ttM O
mu i 34 Lift 47 0

M 5.IM , 44 0 I 113
24 S.A2I 44 2

5.»A 44 « I
2.«lll 40 2

24 3.241 33 4
471 lA < 2,3M 2MI

22 2.87A 27 » '124

A|>ril rvS.'> -»> 44 * 
Mb>
Jiiiii-
rfiili
.\U(4U»f

Ot'tolM-r 
Novi-titlM'r JiS

tS'
iS
E
L7hH ,

1*144 72 . I « 3.063
7.344
3.3M
3.116
II.766
3.275
4.0.'.9
3,077
2.M2

I.Vi 5H .71 09
IIN 794 73 •-7
127 ir 192 16
IIN .59 102 I 470 14-4

jSJU.-tSSSS , I0.5 II 99 0.57 60 *S|:■i-i- \97 740 124

.5n7

0 .5 aI4» 4 0
H.5 .'.07 4 7

7-S.SS-|a|1930
Iniilj" ■
F l.rii.
.'I»»n h

■ ImI

•'•I’l i:v
o.i..h«^ ' 147
N'civr-n.ln'r lAM

I't

I CSSS csssusssI 232112 if2.07H
1.9M

ri;:
I

1,2 H.

'■f

“ IZ'
V - ?

f,iS 'i?:
1.373 ^-9 :

404 7.3 ' 2,0.56
a 2,977 

2.0419 
3.102

I 3.402 
3.704 
S.S64 
3.740 
3 240 
2.071 
2.436 , 
1.834

i91 791 41 112 3.54 1
114 02.'. 116 171

lb. 
f,U

1.;^

1no 0.52 low gS2slilisia-®**'£ rjSa££r« « O

i t SsSS

107 H.',9 .11 9.5
IS.'. ■<rM

7«i<.
40 s ;17 <1 

1.5 H 
Ih5 ' 461

h,5
iHt ^1 N (1 'f.If3 93«i <.094 O'U

7,51 40 2*»9 1.23.1 . 39
4 O <142 i 1.509

22 19» 1.0,54) 63
>39 1 6iil . 3 3

X*i i31 3

.-.9.5 29

\i»;«7

5tiirt ii
1(>.1 ii fi

»I2 31. I..««'‘ /.b

.50 294 140.5 FO I.7HI
>,023
1.310
l.J«0
1,137
1.061
1.430

044

roi, 400
639

49 1'r
■ Hi

■ 'F IH! !B»liyiK3
■i I

1-0 0.1O HO 13.5 A9 , 04

*fi53sssas-j|

iZ 190 609 iial201 r.K 0 3 A-100 .537 640 41 36 . ,U4. 
Hi. 0 9.loo.

I.HV
.VHt'i.'l
S.J.,

1.54 
l<>4 
100 
10.5

3.1U 460 ■»2 190 
230 ’ •xi

5
543 40 33>i 1 4

106 »i9 : jo 
240 |o2 <24 ;697 . t J 1

T-n <: 4."l2 33,.>36 . -19 419 S1.10.5 * 74.102 3.863 14 12* -44^91 :ir 'as^asssssS>-
' <1 B/oi i t south

At casifrn Pn.l there IS a wide fnnyc of papyrus and ^
lU leuuau'K. .fable 4) la the 

varied from 6 d

1I a ;
Isll fS|S2|i=s||l mVi-Mf ifi Icaite ^ras6

i' is^ ^ ... ....... . ZZ

bee, a reducuon of .bou, 20 per Jf. Z 1*9^',^ Iff
wee ujereased. a more rapid reducuon «.nu .o ^!lve 
about 37 per ceni in aclual numbers and 4b per cent in catches rserlsnX 
Females were again much fewe, lhan imlos,

One fl> marked on Hanele Island wu captured 
not indicate anylhing in Ihe naliire of a

I
- ii£*

1

1 = ? = li:! = 'is ISI£5S=$:3|SSi>. 'KSS

I

iliil
X Mill li-Llllr* mmi

in this block Thu does

utou^Tfgh" - „rc:s H'rsenous

'* Thu Mock, some 3.200 yards loi«. nios round the sle^
Aor, sWiljra. the «attm end ol Niatagobe Hill. Bush u very ^tuo wi± 
ZZ Th«e am one or two pimlm. ol an. graas aid pypyiy
and M thrnortbern end. ibett is a wide belt of papynu M cowuHaMe lan^.

i
on

oh, ■" «**' »>“• theyublamed as compared wid, Uk co« of handatching
were again cxpeiuivcly

^ ;l

*> li-V'V\. • •-I
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A ceruin number i>f flics reached the block from Block D They may 
have croesed clearing No. 4 by taking advantage of the legmwlh of r^ 
“d papyrus Innge or they may have been earned by canoe. Their numbers 
would appear to be too low to influence fly reducuon

Fly rtdmiicm (Table 5) -In February. 1935. density varied betweCT 6 
and 42 per boy hour. F« the first two months of operations it was about 
120 per boy day There appears to have been a reasonably steady reduction 
from about April. 1936. to the end of the period Female catches were as 
usual relatively low.

months but they failed about half wayTraps were useful lor some- 
through the pcriixl. Details ate given on pages 21 and 22.

Pupr collecting contributed usefully to the general reducuon but again 
it was more costly than adult catching.mmm. I 1 i mmmM |?
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Tnpt sgun ooniributed during the fint few months but lost their eAcacy 
williin the year.

Pup« collecting was about four times as costly as hand-catching. Work 
ceased in May. I9J7. owing to shanage of funds.
(61 Blocl^E.

DtxripiiOK.—\ belt of dense budi and large truea some 3,200 yards 
long around the wtcr edge of a bfaad iat pnmantory. Al Ihe aortheni 
end then is a wide papyrus bell. coMuuuua irilk the large swanp la froM 
of Sio port

fly niuakm iTabk 7».—Densily a« lha lip of the promonsory was 18 per 
boy hour ia February. 1935. At the heginniag of operations it was II per boy 
day. This was reduced ID 17 per bey day B 13 mootha.

IlMie k again a prepooderaoce of aaki in the aduh captures though 
not so marked as in other blocks.

' Work laae intemiplod in March and again in May. June and July and 
fUt of Aagaal. 1936. owiag u> shoruge of funds.

Traps were inUoduced afusr four months haadoatc^g had reduced the 
fly population very considerably They mre therefore not very ellective.

Pupa collections made during the twelve months work were equivaleot 
to about two nwoths of hamhcaldiing.

TABLE »
BLOCK K UUNTHLY CATCHMS

(5) Block D
Ocarnyrroa.—Dense bush yvith large trees running round a low escarp- 

mem oa the proasioent but low headland al Ebwanga and continuous with 
the Ihickei covering Ihe headland. There arc a few patches of caiK grass 
fringe and a wide papyrus bell al Ihe northern end. The block is about IJ50 
yards long.

Fly mbKtion. (Table 6I^Densily varied Iru.n 16 to 42 per boy hour in 
February. 1935. During the flrsi four months of operations catches 

-Iks raje.of 41 pet boy da^and jhiE was reduced slowly to 21 for the last four 
montha-HuCvery satiMactory.

al
- jv-
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(7) Block F.

Dfjff//>/(on.—This IS a scaitcred area on the north side of the Neoia
p““*

hSit^ke'^ hT **"'*? “'k?' """" '* Nachaaionia which ulendi in
*1/^ ‘’i. ^ •'ill end river

« "“"’P*"* n»er overtfows lu banka.sa ES
M s^tt^ H ^ appreciable numbers were capjured
di scdtiercd dumps of trees or bush on both sides of the

ami *1^ '’^5- ">'7 varied between 4arul 12 per boy hour in the Nachasionga bush

Red^lion from 19 to about 3 per boy day was sery sk,w.flriiicip.lly
UtS^g^u irts^”""*" •»“'

No traps were used: initial density was loo low

but tJi‘v‘^.; ’̂lI!!;:''r"' •*“ •vP'*' redusuon of fly
but they disclosed rnanr unusual breeding placea and indicated how a small

..." •<>
l8) Sungwa iCamp) Bill.

This IS not strictly a recogni/ed block.

■ Por,^!r''’'""^c '“ '''“ immetliately behind the control camp ji. 
Port Vi^iia. laachipg 4^00 feel in alulude. The lower slopes are cloUied 
an luL^'u.c'!^ ‘■onlinuous thicket which thina odfsilowly^th

eastefn^lolwITm" ^ Mpidir «4s discovered on the lower northern and 
eastern slopes in the early days of operations and catches were organired to
b^ks TlZThe'^'' P™*“‘’'' '"‘vrfrrence with reduction in neighbouring 
tl^hill wll^ '“"derers from Bkwk B with which
^^s mlTo^" by ranbnuous thicket before clearing No 2 was made, 
was made obvioua by the discovery of seven live pup. and 60 empty pup«- 
• ases in thicket on the lower lakeside slopes at 250 yards from the ^sire

Between Manli. luts, and September. 1937. nearly 11.000 flies
(.dptUiCO

population (or the time An obvious error in this method of estimation it 
that in high dtntiliet. fly boys, however well drilled, do not catch, mark arul 
releaae flies as quickly as they merely catch them.

Moveoient of flies from island to mainland would probably be balanced 
by a mowment in the opposite direction: though we did not ascertain that 
flies did leave the mainland.

Sexes woia abottt aqial ia the unmarked flies

T.WJt #' , . w
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2 , ' 34

ft.aai i.rt837 1 Uttll 
'.401 1.032

136 ' 692 4I4tli 31-1 Mat Uo ^ 
lisl 3U(I> -luiif 1 J12 > i, 
l«t 31ai July
lat-llat A'l^ ' W» 111
l.W-4th S«|.l. I 6 I 7 ,

T'/T*l .. j^491 i 4.197

ktaa1 aat168
I..VMI‘S i. . 3 >751 69.V164

• 49 # Nil IH6
.'t Nn It3a

tails.1 l.ttt?
>*Th«t»* w« n- all lu-rkod at ih*- Uviniiiiyi oiU**** ■•♦•"'‘Nation* on roov.-mml botweao^"

i^aiaJ akui

Mil DfgTFr of M^mciion _ a *, \ X
To those of us who art fscquamicd with thfe tbiMg) liaasHias of G 

'the reduction in numbers cesuflio^'f/om our opciaiions. though not at * ' ^ 
" -complete arVe haThope(}:3s sirrkingly oKiouC An evimnatldb of hfuret ^ ..

m tht lahles. mik their varying irumbers of boy dayf^may^not convqxi^ 
however.- _ ' - - — •

a

dltiiuiie to' -

Mf.'A Waller. Director of Meti^ologicai .liervicei. haa. \Qfy fcmdly 
examined all (he tablea antf^l^vided the accompanying graphs iUustrating 
Ructions in Blocks A. B. C south and C north “IjiifAs.fpr the othct;.bk)ck»

the same general picture In explanation Mr. Walter writ^;— ^ ^
•*. . In the first place it is quite evident that the turvcAif average 

per boy day follows an e^punanttal curve: In other wqfds; it is the 
well known compound interest curve. I have had some of these figures 
plotted on a diagram and you will see at once that the natural figures 
give a distinct and definite curve of the nature to t which 1 have just 
fefened. The* same figures have been plotted as a logarithmic curve 
afid they lie on a straight lute confieming what 1 have already slated.

‘ -Tl

were
«

(^) Nzola River.

m'‘FrtZ^v'“l9i6 Hm<Tc,iching wes extended to Ai,
flJ wc^«ptu^.“ “ *■“ •” “« '“'■“•io" o' «y i” Block F. .Some 2.190'

1 approached the problem on the busis of the theory of gasea in 
which the molecules of a gas may be considered to take the place of 
your flies. If we consider that a gas is contained m a chamber and that 
there is a small interior chamber connected with an air pump, the strokes 
of the air pump can be considered analogous to (he nets of your boys, 
so that the mathematics become similar to that of the gas problem and 
the air pun^p.

It follows from a consideration of the proUtm on these linef that 
the number of flies in the arcs after each successive catch ki lepresMled 

' by the terms of the aeries Y in eMdi N is the toml a—bsr
of flies. K is the average per boy day. and t is a function of the time or 
may be considered to represent the number of boy daya

On these assumptions it seems clear that K. or the average per boy 
day. must decrease as the work progresses unlevs there arc sources of 
large additional supplies which, from your figures, docs not appear to

10) Hanric lUiiafubut Island.

- L11. J fli« caplursd
the island The rapid reduction is interesting.

h “* ‘xl*nd's tsetse population in the third week of May
based upon 5 dnys marking and 5 days catching, would have given —

1680 J44«
I 601 “ population = 6050.

lew ires 'icB "-it “1,11'."“ “* w ‘here were u
lew flres left The estimate is alpsoM oeriainly much below the actual

(
(we

on

■ S.

t- i,
d-* .*>
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be ihc case. Thii. is also shown by diflerenliatint Ihe eapresaion sstaich 
I have given above for the series represeoUng the u 
a/let each catcft.

(c) Trapping —T\w traps used are valued at Sh 1.495 or Sb 15 e»ch 
They had coat Sh. 23 each to make in Kaniadoto*'^

tion of the wages of 10 boys who tended uaps on two days a week Ibit 
funherdelaiU ere unnecessary traps in their present state of developn^ 
and used ss they are. are totally ineteclive after a relatively short time^^

of flies

the euenlul point u that the curve u of the exponential form 
and. as you will see from the equations. K must decrease with tune.

I have plotted your results and find that the
■ V

*™P*'s repmtu values of K on the baswlte^x^^^

The ordiMtsi it these giaghs hne been dctennined by sutisliciU 
compuuiion from Ike actual values plotted lad not by eye ~si—o-

v-V. V
^ >

*<«" the item

\ TABI.R 10

(tlirrs OF FLY REUKTIOM

«• whd food emtn • day (iDclihdii^ HuntUya).
Pu|«« Boya—Avanfri' oo*l ft.r ud foud 17 watU • d*y fwirhithm ffiiwiaTi
Fo«»d par boy-? rwau • fUy.

V-rWNTS Of INTISIST
(u) G palpalis and Minaion

Fly ttuy* Avmpr f<>r

the ■^«bte^fvt"‘^n“i,'"** of^ vegeuuon u do,.. Uucke, of 
tne unfieneirable type—unelad ntaases of thorn and the semi.ieeuiiriwnf
bush «ui creeper. Oumps <77, tr«. prov.de a type of massivrZSTng

‘''•t'"**. •ilt their generally fighter bush and 
long betti of papyrus and cane grass, densities were on the averaar inwrr 
on the h^dUnds ^ough where heavy vegetatiordiTi^TTst^ 
C south. C north and D. flies were numerous

HaSI> I *T< HIMii TmaF"
HI ss«y

Hh 16 . 
aarli

NoMflMi
VBiS ; md food) I

a
•Fi» F«T«a

Hi m A TffTAL^Srhk. m-

-I,
. W tv-»

lUItt
h.Hsd

l(rs>•*->. laiMWih VtmU•IKav
' (Ubmw ^in

l

*ore ilaelf where topography pemii.led Shop branch paths were then made 
at mterxals to cut into posable rest or breeding haumTor to make co^^ 
Ailh tta lake ^ge lorfdod fiunung flies where the main paths failed to do 
this. No speofluatudy of there haunts was made before pUnnin, d,e pltht

constnicuoiis with consideijble success, it is veiy probable (fiai -urealer * 
“* 1*'" oapturad if mote of Ihe lake edge itself

^gh mfesred bo^wtU aiirreu active palputii to it. the jtiting of^tf^ -

'•A ^
HH.', in". ;».ti.-.a 
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VIA fkfi 1.3I> 44 »4I II ;

up ^ TOfloo st^ ^t slopes ol Nealagobe HUl atul merges gradually mu. 

'of^iuWe Md™"’*** oUtrcJ dxcelleni emdiuons fiver a fairly^ ana

'IncJiMiuar isaUsw li.> t'<4*

Nttlivr i.sujt.il ).rriv.4.v
trap W.I., •,*! ,-..PTi4orA mooUim 

I fU. 4.177 (Ml -
U»f«. »"*«■

<I2> CojTi of /1\ /<• If s'.

ducil!! "'«’tues speahc.lly ctuMOed with pufpaftr re-

il'l^hL m ^ 5 JU buuwea Iba and the flp,«givea in Tanu 10 revulu from lbs use gf *
various allocalioim. I

TV UreuI Native founcU provided JOi 4.146/21 Ibr wues of ■» and 
pup* boy. and Sh IO/43 towards IbS cost U _ o' * “O

f, 1 h 'tr *4"^>t*> where they had been laed ta our
firsi held trial and iher co,i already dtbelcd to Cukmil Owulopil^ Fund.

Han-! nets fur fly boys cost 
in vundry wtHuhcrt

In B. loo. vegeutipn and soil sppeated to be excefleni but the 
W66 hmjiad to a very narrow

IdsiFmjddiba60 aver
. area

ircci.

4*> Mr*ef/iHg grtmruis

_____ . »PP“' J“ have been in light
weBdriint^huys M Iba hure of large or nredium trees or rocks and benc^

Lw Vent large numbers were (ound in smaB
""“J”,***” bwd high shade: at the bas^
smD Mm and thicket lii nedhim to fairly heavy diadt. and uodre de«] 
“fV *"<1 hits lying crisacrossed in diade of the bomk type provided 
by tea/y canopies four to five feet above ground 
kwading ground that the coUectoW .miuied 
their recondiiioniag of the i 
rocia was equally successful

ill The most
an AddiUonal Sb. I7S/47. TItei

louj etpcrwJiiurc from the Fuad 
approAimslclyl.

S'Sa a. .jw.o. .........

-« *diMaM w UJHI/SI fan

It is this last type of 
successfully (page 71 though 

rTH>re orthodox grounds henealh big trees and
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2iA20
settling on the ground to deposit their larv*. after having pkced coflecfon 
at various other paps to warn me should they see a pregnant fly settle 
on the prefMred ground Shortly I was called by one of the pupr 
collectors stating that a pregnant female had settled near him. 1 found 
a pregnant tsetse iCi paipu/ist settled on the prepared ground This trap 
was on a slope and the fly faced up the hill with the thorax raised at an 
angle The distended abdomen appeared to he resting along the ground, 
the wings folded. I watched it for a second and observed that the tumid 
black bpa of the lan.2 were slightly in evidence it then flew away 
settling near by on some ground that was covered with little twigs and 
forest refuse I was unoking a cigarette at the time and it struck me 
that the mrafcc from my cigarette which was carried over the fly had 
disierbed it. so I threw my cigarette away It moved nearer to me and 
again settled t»n duly ground It then made another move, returning to 
the original clean tilth where it had originally been but closer to me. and 
resumed its original position facing up hill It was so close to me that I 
look my observations with my reading spectacles on It remained abso­
lutely motionless for a few se.onds. I then saw a contraction of the 
abdomen, a tremor, which pavied away at once, but I noticed that the 
tumid lips were now more in evidence It then mAde a little dart forward 
as though to fly away But it only moved a fraction and again 
motionless Shortly coniinuou.s tremors of the ahdNlrcn started and the 
larva was slowly extruded h liMikcd preposterously large and was the 
shape I'f a pupa except f»*r a slight elongation at the end finally evacuated 

At this period (he tly assumed the natural horizontal pivsition 
otherwise making no movement whatsoever, the wings throughout as far 
as I saw remaining closed and jmuioplcss 1 watched the larva It did 
not appear m move from the xp.>i where it fell but just to fade lalo the 
ground The Iasi I saw of it %as (Tte two lurfbd lips being drawn iniu ^ 
the ground and disappearing in an apparenily perpendicular direction 
leaving a slight round depr^ssfnn _ ^ ^ :

nature tra{» had been carefully pftpajfd. wiHTHuilablr hrar.cbiM.’ 
the si/e of my foreariu, pla'cc^ui such a wav that various portK)ns wefe - •* 
abouPin in^ front-the ground 1 do "hot ihink that S'mintfivs had- 
pyssed frum-lhe lime I sfarted waichmg to tlie Tthish.”

fr) Trapping
of. the- Swynnefti^ b foof^simple screen type were insuMed iiT* 

Blocks C wiuth. C uorth. D and I ( atcl^.«f individual traps are given 
- dn appendix II . • •

111 BItik ( utu/h- ^ics with .T variiiv of ^ondrttons Were chosan 
^ Vwm were placed gisi ovcrhani^uig the laic edge Vo I . b, I 1. i: and 

^**17. soiihe a yard or two fr»>m the edge in corridtirs cut through the papyrus 
from the mam fly path to the lake Nos 2. V 4, d. )t) ^nd 14. *iihers at 
various distances from the lake along the (.orndors. and the remainder 
near the mam fly path .md m fairlv open areas behind the {upyrus and 
ambatch of the shore

Still more scattered but prolific brt'cding went on in unexpected places,^ 
During the cutting of clearing 2. pup« were found 250 yards from the lake' 
edge in the thicket of the hillside -on one occasion four live pupK and 
18 empty cases were collected and on another three pups and 44 empties. ^ 
Two pupc and 13 adults were also found oA (he bUUkle at 580 yards from '
the shore.

Block F. the river area, provides useful evidence of. the rather discon­
certing adapubility of fu/pofu. Theonlyportionof this block that appeared 
to offer leasonable breeding facilities was the patch of bush on the loxilh- 
easlem slopes of Nachasionga Hill. TTiough considerable numbers of pups 
.were Ratlin this bush, the majority were obtained under dense thicket on 
the middle slopes of the hillside up to about 200 feet and at some 350 yards 
from the river bank. The swamp conditions on the flat lands near (he river 
and the rcpcllam nature of their dense cane grass and reed growth would 
appear (u explain the attraction of the hill ftHX and its vegetation but it does 
not provide a reason for the choice of altitude.

These flat and fertile river lands support a dense population of people 
Whore possible, gardens have been established for the cuhivaiion of bananas.
^gar canc. cotton and other crops. And G. ptilpalis appearpto have found 
Jiem In July. 1^35. eight I've pups were found ai the base of banana
plants whil.si a big tree nearby produced iu>ne Four searches of several 
days each during August and (Xiiibcr. lyi^. yjclded Id pup*. 4 pup* and 

empty ca-ve.>. 5 pupa .tud i' cinplit.. 24 pup* and IHI empties respectively 
in haiiHoa pUimaiioasr pup* were found at the bases of three big trees 
in* luded in the secoud search

Ihrce searches in *ugai cane guvr iii pup* and .16 cases m an old 
plamaticn. 6 pup* and 23 ca.ses. 22 pup* and 26.3 cases with ^ adults 
fespc*.;ivcl> in tw*i young pbnuiionv. A small palm growing bcncaOs • 
big tree harNuired I pup* and X cases

Breeding -.u*.!! asthis*»f course pr.»duces only a seamy palpuiu populaium 
• enough h**wcvci. to niainiain a considerable degree of infection tpagf 16)

- -There is iu> doubi that (!. pulfM.is van maketP* of a considerable variety 
of ^oil and khatlc condiiii.p% for breeding In iliis area aUme we seem to 
have encountered nearly all s^’s bel'wcen an optimum as cjustrng in. say.
Bl'Kk < north and the barely tolerable on the Nzoia fiats,. The lattei aic* 
unlike any river conditions previouay investigated m Kenya and. as far as 
we know-, elscwhiit.

w »

was

-• . w

Along niyi* infevfcd rivers lavcsiigated by .»ne of us (( B S i in 
and-elsewhere, there w, :hc usual belt ■'! bus], 
from the mere Br.*kcn fringe, of thuket 

-.teiiM' 'ceily swamp a mile or so wide 
III the heavier Hush 
la^'• sh«Te

- --Kenya
varying in width and density 

or swamp growth, to heavy fores! or 
Pup* have been found scattered only 

II soil conditions not unlike those of the heavily infested 
' ch. I...UU .-ith abundani vegetahle debris in all stages of decay 

bin never m similar concentrations And generally there were no people 
and no culti.aTon w .'hin a mile or two of such rivers 

The Nzt)ia

i**

on or

'St-..srrri;sr=5K sir-
of huts and exlcuive crop Inadi -- imtMiln I do., .o .k.

rhe two bfsi traps S' • t ami I I were b.>(h situated near the base 
«)f rising ground with heavy busli, and both wcic overhanging the water of 
the lake. No I on pules and No 11 on ambatch trees Nos 3 and 4 with 
fair catchas were a few feet bavii from the water and both near heasdy bushed 
rising ground No 14 was on the mam fly path ai (he end of a corridor 
cut through atH>ut 70 yards of papyrus to the lake edge and No 15. another 
giving fairly gcKxJ resulu, was further alSng the mam fly path where it guned 
the lake edge

Mofcowcr. ooHKtioiu

Of the least etfective. No 7 was aluala 
in a corridor through the papyrus and No 12 
conditions very simBar to those of No 11. || My ha fftol ite

about 30 yank from the lake 
tTaarhanfiug the lake under 

ol flies
patroUing the water s edge was cssenUally ^one-way" ao rtMt tftoy reached 
No 11 trap hrsi -1 vidence suggesting similar behaviour was *»b!ained during 
trap tests on the Ku)a River ’-M :r,r,'„trr

y'
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There is little to be got however from an analysis of resulU other than 
a suggestion that traps prominently overhanging the lake edge with well 
bushed rising ground behind were more effective than those placed in long 
comdofs of papyrus or on the main fly paths themselves

r>) On April 28lh. 1^35. one of the fly boys had a larva deposited in his 
hand by a newly caughi temale The larva was kepi in a wiall box with soil 
and the adult emerged after 40 days.

(31 More rchabk figures were obtained acluaily in the field. WhitU

supplied with cylinders made from cigarelK tins from which lot) ^ „ ,,
boltom had been removed. When a female w,s gen to pc^ 
a larva a cylinder w« carefully pressed into the soi^l over iBe spot pen^^ 
by Ihe larva A coverinf of gaure was then fixed on the cylin^r end TO 
dale rceorded Cylinders were eximined daily by seaior boys during TOir 

' petrols Results were as follows: — ' *

(2) aUKk C (lorf* -There were 42 Iraps in this block Numbers I to K 
were placed in sroail cuttings in the light cane grass fringe along the lake 
edge^ Nos. 9 to 23 were in a small bay at the fool of a sleep rc>cky and well 
wtjoded escarpmcni The bay was the resort of criK'odiles and hippos Nos 
J8 and 39 were behind a fringe of ambalch trees and backed by large trees 
with little undergrowth. ar»d the remainder were behind a dense papyrus 
and caue g^ss shore bell gcith no opening to the l^kc.

most effective aiwup of traps was that situated along the hippo and 
crocodile basking ground. The presence t>f these animals made the 
a favoured feeding ground and the well-w.HKlcd escarpment behind probably 
provided the essential facilities f,.r resting and breeding (>f the traps m ihc 
cane grass fringe No was most effective, but unfortnt jifb there is no 
obvious reason for it Those behind papyrus and cane"grass with no opening 
to ihe lake were least effective but the two behind ambai. h and backed by 
forest trees were relatively gcK>d The heavy shade priKllced by big trees 
may have influenced numlwrs but m HUkV ( south at least one trap placed 
in ambatch caught well ITns gr.iwth is usually ihc nesting place .>r rernka- 
vous of numerous lake birds and it has been noticed prrvu.usly. especially

abundani in the vicinity of

9' ,,;;

area into : li-ikuNit.fl Adult Knsiai-d^PuiwI l'<ri.Kl

yAiv#
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47 4K 
4« 47 
47 *n 
47 4S 
44 4.S 
.'>2 .S3 
43 44 
4M 4tf
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112 36 

' 2 13 3«
. ' 4-12 3«

I I 37 
I I 37 

2H I 37 ' 
IK W 37 - 
lU 7 37 
12 7 37

I IK I sr
IK 1 37 
la 1 37'
I- 2 37 
IT 2 37 
13 3 37 ^
» K 37 
22-M 37 
2tf K 37

2
3
4
6
U

H
9
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Raiftfatl and average day lerhpcraiurcs during the mon(hs concernedi.h BI,h ‘ f) Most effective traps were Nus 2. \ 6. 17 and 18 
first three of these w.lh.all traps up -o V. ■ I s vsere ,n small openings in the

(4l6>mr„t I, mat m.isl ol the trap, that gave lairly (tood resulis
did so because ll iy urerc silaaled m or near much used rcsl hunnls orjccdmg 
grounds, partiaiUrly d these were sloscly ba.k.-d by well wooded rising r- 
n K ' >"*“'''e that a yh...r,, arul fl»p escarpment, it onlydifcw - '
yards higli, risiiij Jose to llie lake edge, concentrates not only rcxling (lie, but 
also creates a narrow ch..nncUor i*lto|lmg filer so that calcheis by hand or 
trap at Ihe bttsc of ,uch.an aKarpnienl are higher than iq flai'f area.

were t —
;««K 
Tk u F 
7« .S K

S
•, 26 ... 
2 79 in.

• in:"'iwnn. 
1. 72 lu

* ’ Ikhs inUtr. IU36 
J»nu*n. 1937 
kVbrvuicy. >997 
Marrh, 1937 
.J im*.'

JJuly. 1937 
Aukuai. 1937

Thel)upiirpcrioil Jppeurs to be rmighlythc same in the w:t afrift thc_ 
diy>ason. wying between and 5^ days, bul cm ot^rvaiions vt^too 
few to be conclusive. ^

-Six 
produce

IS

bscfvaftbn in Jure apd July di^ 
by « bush pig. two contained fully

other pup« deposited under u 
adtilu.’ One wS^id^stroyed I 

developed but deatftduhs and three were damaged by predator, or paraaiiea. c-4
ie) Proportion oj tke sexes

In our bind atiches, excluding those on Hanete Island, female perccQUge 
u approxinutely 34 Tic bigheat i».in Block E wiih 16 per ccal aMi Ihe 
lowed is F wii 32 per cenl Curing Ihe last few months of opertinas 
numbers of eaplunri nitles and females were an>reKhi«f equality.

trep'iBKTOI on TO other hand, as m prenoai work, show almut 70 
per cent females. But (he numbers caaghi were loo mall la baltMi TO 
excess of males ia the handcatching

The HaiKte Island <K>rk indicaics an equably ol senes in nature as dad 
our reconb lor TO Kuja River area' "

There ramains a big populaiion of females lo be dealt with in all blocks 
With more atieniioo lo By paths m relaiion to resting, breeding and feeding 
haunU this should be accomplished m a iclauvcly short Itarc

I/I BrettSnt stason of G. palpalis
Oltcbes of pregnant females, shown in the Tables, provide a certain 

amount of evidence tbal Ihc rate of reproduction was higbcsi in the period 
April lo September- that is from the makfie of the rams to about three months 
rfter the rains—ia both years, and lowest from October lo January This 
agrees approximately wuh our findings for Ihc river areas m S. ICavirundo' ''.

•. s'

calches IS Ihe high pervcnlage of females. ' « uic irap ,

II must be emphasised again that not enough attention could he a.ven 
to this part of the work to it ptoduclive of more definite conclusions.

1! helil.', “ IP' attricUve. The Iritle attraction
It begins Wiih is lost after a few months: flics treat it ss a familiar a^ 
permanent part of the landscape. If it rt»lij b« chanted ffcowntt* »wwh u 
appearance and m position its altraclion would probably be

and ““ eshaustive invesugauon of both traps

(</l Pupal period
III During October and November. 1935, certain crude observations were 

made on emergences of adults from pup* collected in the field and k.rst 
irnuzeocwemd rins. In g90 .„erg.nc«.^e maximunl petrd
nuLr ^ days This indicale, little except that th^
pupal pcriiKl IS probably not less than 44 days. *

¥

■ t •r
.; ’

maintained.

true

4

9
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ig) Sfosonai increased aduU activiiy of G. palpalis 

Trap captures in BUkIin C south, t north, and D indicate fairly definitely 
an iocreMcd adult and particularly female activity during the penud April to 
June or Jufy of ^tb I9J6 and 1937 This a^es roufhly with the suggested 
period of increased reproduction above and with records imide in the Kuia 
Rimt area of South Kavirondo.

The two flics from BliKk D. captured in Block ( north, were cither 
carried there or they travelled aUxig shore across the big clearing No. 4 
between blocks The latter might well have happened since at the lime of 
the marking experiment a regrowth of carte grass provided a useful fringing
shelter for patrolling flics.

The irnporum points indicated by ibese tests appear lo be—

(a) an infested island up to about 400 yards distance is a source of re* 
infestation to fly4rec areas on the mainland: and

(*) hiovtment and spread of G. palpaUs 
In onkr to obwrve »ny ponibic inBuencc on mainland (l» freed ireu of 

infested islands lying it various distances off shore, flies were marked on 
*e three neighboimiif tsknds of Haneie iMiiafubui. Waduma and Sumha. 

IIIHanelcUa
(»i uncooirolind eanpa trafflt helK appreciaWf in ehejpread.fif (/. 

palpalh It may therefore not only prolong Ihn-cffoTrto eliniiatt'
■ ■ *

■ i . U rocky island about HKI yards long and 80 yards 
scrub, situated some 4(10 yards due north of Block B

Fron) 7507 to lJ-5-37, 1.580 Rks (l.lll males and 469 femalesl were 
marked From then until 4-^07 fly boys cauglil flies every day (Table 9( 
Of the marked flies 746 were reiapiured on Hancuy J44 t78 maksi were 
caught on the mamhiiid m Block B. ok in Bloch A. one in Block C south 
one on Sumba Isiaml un 9 7-17, and a last one in Block tjsprth on 18-1207' 
221 days after the last marking.

t2i Waduma Island Is about 2.000 yards dile north Hanete ' 
about .<100 yards long and 250 wide, and weU cmered with stunted ^ 
and sreeper Of 2.007 flies marked here (1,483 tnhiesi two 
Hanete No attempt was made lo eradicate pulpalis.

wide. Cl “retiduar' flics but lArould promote a. alow re-infestation df areas' 
made Ay-frce Any plans for elimination of palpalis must therefore 
include measures for the control of canoe traflk

ih Recovery trf G pnlpalis populations after reduction hy adult and 
pupa tolfetiions

At the termination of work in Scpicn.ber. 1937. a skeleton staff of 15 
fly boys was retained to patrol blocks A to C northed 
pih'-r-it a recovery in number of palpalis before fuTHlcalc operations could 
be resumed Their monthly captures indicated a slow increase of flics Irt ali 
blocks.

9F in an attempt to
It IS

were captured on
In March. I93g. sample catches were made in live blocks and Haaete 

IsUfid I9 ascertain roughly the degree of recovery reached Figures are given 
in.TabTe II * . ' - , - -

In Block*-b. C >oulh anJ'r nc/il. duisiti** . had apparently doubled 
themselves in sfx mrmibs. T^‘fe was apparently a sntaffer nicrease'ffr A and • 
a dec'.asc in F ‘ - ' :i '

Of parlici^r internal is *lht.7tc*>Vcry <'n Hanete Island wigjre caiJjcs 
during rmjf da7i in,?«l«toiter. I9>7. had pToifeicc^-onW 12 fljes *TT seetm 
probable ihui-recovery here'had been jided by the^arnval of flics ffrtBhelsc- 
whtfe. - '

**fl may bftjhat the ^g^res forMarcl^ 1958. are not-Alrictfy comparabT^
^ since more'boys were employed in all bloc^sjhan were used for the catches 

^ in September. |9^7, The increases'are probably greater than'WtdjcalecT^ * 
therefore. * -•

e.
(3> Sumba Island is a conical hiU about a mile long and half a mile wide 

with heavy bush around the base. It is situated some 24 miles from ^ock 
ti and about \i aules from Waduma 413 were marked hefe on UW»-37 
and 2.75.1 on h 9-7-37 Of these one male was caught m Block B bn 20-7-37 
four females .>n Haneie Island on 21-7-37 and 31-8-37 and one in Block D 
on 23-6-37

(41 In Juiwi-1937. 1.168 flies were mirk*i.iii Block D. Seven at-lUx 
wQt cuptured in Rluek f north within a month of the dale of marking,

i5, ol 137 lliev marked wn UnTSorth side oT Sungsfa iCaiflp) Hill several ' 
were wplured mi the soulh «de about a mile away, and m Block B, and 
ih Block C ioutb.

The large number ol Hanete Ams found in Block B suggeita that there ia 
a deliberate crocang of the 400 yards of intervening water. It is probable 
■laf the mainland u.easily men by flies at this disiaiice. Whether ownoi the 
nwmWJlire can see and vkiii Hanete. which U smaU and low, haa noi been

C**** tHili' •Mtagar travelling to and from ihe Sumba and Simsla 
X’ "««»e Island and piobably help in 

^ imisBereact of Aim W place lo pkea But it is esiremely unUkely that 
they couW aoeount lor the Urge numbers of migrants caught In Block B
____ , , „ .. suggest little il anything more than a

spread of flies la ogplt nunbers by canoe or fool traffic There is a 
posdWIiiy that a kw Ilia may wander a mile or two through thin bush or 
urrub rom say the shore at Block f to the N.chasionga bush in F But they 
arc unlikely lo do s., without some aiiraciion in Ihe form of animals 
(or a I least part of the journey

(>nc of the obvani. results of our aperatKnis is the development ol 
l^u, geneml o.*, tnme. There w tmrxm movement up 
sboie and bciwsxn neighbouring islands. This probtUy eapUbu «ie capture 
m ^ ““I Waduma Uses so hr from their base. One fly had
■nved to travel eilher about si, miles mmis the Uke in a straight Une’^ 

that distance round by the mainUnd shore.

one

Rcinfestation, as distmcl from re-growUrof population.dufy have 
from Sumba. Sigulu or Waduma islands and Blocks D and E. Marking 
experiments indicated an appreciable. Ihough. eitepr in ihe case of Haneie 
and Block B. nol a gross movement of flies between islands and blocks. It 
would seem then Ihal increases in fly populations were natural aad not in- 
flucnccd lo any appreciable exieiil by additions from oulside This would 
apply lo ihc p<ipulalions of Haneie and Block B logelher. since they appear 
10 have been concerned essentially wilh an interchange of flies and not with 
foreign additions.

come
‘

The ,.lhei calchea of marked flics

The slight decrease, or at least Ihe failure lo increase in Block F is 
inicresling.

‘V '"*y definiie decrease appears to have occurred on Nameuya HiH 
INoi shown in Table II I In February. 1937. dn cuicIks per boy day over 
20 days on ihc north and south side respoctively were 20 and 8. From Apfil. 
1937, work ceased until March. 1938. when catches over 20 days by the same 
Bumber of boys (2i were on (he north side 2 and the south side 3. Is it 
possible thal in these areas of low dcosilim and very scattered breeding a 
relatively slight reduelion of numbers may have aerioiis consequences for 
UiCtsc conimuinliCN.' Observations m thc fulure will decide this.

or man

%

con-
twice
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TAULK li. N
(mt Human trypamiumiash 

Cases of sleeping sickness diagnosed 
dunng the past few years are as follows -

RKCOVEHV OK O. FAIPAI IS l*Ol'l l.AHONS 
(o) 8ix d«ys' c«tel) •( the end of openUtunii.

(*) Cstebm by du4rton 
(•) 8te 4Uym’ Mraple cw

ai the Fort Victoria dispensary
1937 to January, I03». 

in extMit of rfwovpry- in |M>pulali<>n«i.
f osej

74 (Dr N. McLcanl
to

1930-31
1932 ..
1933 ...
1934

1935 ...

1936 ..

Bt^ocs <;
8ofT«

Block F Bux^ V HAwrra 
Noan I Ihlano

Block A Block B 37
Dan 33F.r ISt iVr I’, r I’.r I'.r

T..l*l j I^TuUil H^.y T.ual H..> T..lal Hoy TiUaJ ■ H,.y 6

1 — r
(alSepl. IM7 . 
(6j Ort,. 1937 .

HN t 3 7 lAi <1 I I.MU I 13 I •IM I 3
2 7 394 7 « I 236 .-,VH il4 3.63U 23 3

82 ; 8 1 311 H O I

2& ' 4 I3H I e 3
193771 4

Nov. 1937 It »s considered that ihc majoriiy of cases durinx the Dcriod 1935-1017

“"■= “ xsiosa sfc-.r;r,iss:.dm..«d U, the various dcanng. No .nfediou tus b«n l^nd

20H ; 4 U H88 . 13 2 ^,194 29 7 
271 .V4 242' 4 ft I 90S iTft-O ift.OOt 140-U

lUU 3- 4.« au: STS 7S i»w lwio |.oa.

•ftftliio ^iseu

!I».1 . 1937 79 ' 2 9
I

Jan . 1W3H

in M«r^. 193H l<»4 20 324 90 330 6-U 318 , 9-0•i

•A.iKii«t. 1937

VI—OCCUPATION AND DEVELOPMENT

make use of the clearing* for water supplies, halhing, cufTivatjOn ’and

irke^T “hi"rrh
Mai/e, ifiirtcls and tolHm are

- (hl^Al Pojj Victoria a new^r has been 
at a cost of Sh. I.UrnwiCiil funds). Ii

l/i t)/Vr iptcies
111 C, fxiJIiJirrt This species infests praclicaUy the whole of the scrub- 

covered hinterland It is particularly numerous on and around Nralagobe 
Hill Number of adults and pupi collected during the scarsJl for palpalis 

.are shown in Appendu III The nia|only were obtained in Blocks C south 
and north in the neighbourh.sid of \/alagot)c Pup* were relalivciy few

1

the mail! •rop^roduotd on Ae«\ new larwU.-Tliis specie\ iipparenlly nukes g(K>d u.sc of the Ijke shore bush for Tceding 
but breeds further mUm) »n ihe higher and dryor-«^s -Skier our oper»4n»n» 
agaiasi /w/pu/i, au- unlikely to have disorganized pMidhprs to a serious 
degree, such Jala as we base uf the-hiiicr species lAppendu Hli may well 
indicate true scavmal changeson adult aclivily In Block h Ihe uicreasc of 
adnili caughi during (he peri.ats March lo June. Idlh. and Apnl to June. 
|y-)7. are not due to augmented catching stall 
Mcrease

conslructod of focaj Bulcrialg 
sed. aJiaosi daily by dhoy^j^

** —
ts u

- W A road from Ihw, Vicion. to in northern portion ru'nnilft

d-*'*The same applies lo the 
in Bkick C north during June to August. 1936. and March lo June. 

1937.. In other blocks however apparent increases dunng Ihe pcrunls March 
lo June are al IcFsi pKnIy ihc resuU of addilions lu flyN.ys

' .'SwTABLE 12
8rMMAKY OK KXPENniTURE (U. Skilukm] *

Seven spcsiniens ol (, pulltjipn were found 
G falpalis on a cTiwodile shot by R S

11 s.i'^'j.*' 'S' “““I >*“' »as found wiih o puipalu in
all blocks No altcmpl was made lo sUaly il in any way

App^i'ir* -

CokocuKlill a swarm of 2)8 LocalD« Fund*Kuitd

Sk. et». 
11.840 50

. 5k. tu.
4.148 11Fly aiwl Pupw CoUecton (W^.d and Kiiodi 

Kly pAthri (Labour. and Kooil)

I lf«ruiKv llaNboiir. WoKca and K.>ud)

Hatulijuarte rri Ciuup and 8u«fT 
Saliiry iEun>)ri«ii ut (%ac|i*'i

TraaalUuK lBart>j«-ao iu Clungv>

Sundry Vonrhen 
Bieyckf

i.fta ft41 •0 85

■ t 9.4M 85 A.788 081art. ‘ iH dense bush yielded a rtUt.ve abundance ol both
adults and pup* There is evidence from ihis block that adute 
•cuve dunng ihe periods June to August. |9i6. and March 
and that the rate of reproduction was

3.ft22 HI 8.248 31 
2,4tt« at) 1 U,085 79were aoei 

to June. 1937. 
highest during July to August. 1937. 2.46H 45 1.479 63 • «

Both species therefore L191 20 789 78.. , »PPc«r to behave muck in the
' Activity is greatest during the Utter haM of shr

and for a roolUh or two folipwing. and breeding is at hs 
during the dryer monthi following ihe rains, ihal 
after maxi mum adult activity

way as 
rakiy aeiMn 
iximua rate 

»k. during or immediaiely

280 00

Sh. 32.877 95 *35.482 8ft

*ln .............. tltf* I.i4-nl SaI
th** Siu KoaiI. I'oit V K toriA Ti.

(■••iiiK-it pnfh lik'd inrgi’ BUiitA for ■•l.-Arin(pi .No. ft tod 8* 
r ajkI ••i(rKfiuKliafi and (•> aU

f
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VII—SUMMARY AND CONCLUSION
(II A field trial of the “bUKk” method of patpahs eliminaaon has been 

r-rricd out in » lake ^hore area w.ih high dens.cies of fly. The work was 
essential part of a scheme for ihe reclamation, settlement andmade to ftrrm an

mic development of a derclicl area.

(■*1 Five large clearings were made at a ci*»i of approMmaiely £990 of 
whR-h*£656 was provided from the C olonial Desclopmciii Fund grant.

This is about twice as much as

AI'I'KNDIX Ia 
RAINKAl.l.econo

\t.,.v .tun.- J«it> Alia H*1't ***»• Nov..lan Kell Man'll .April
The total area cleared i.s 71.1 acres. 

immM have been necessary purely for isolating the pulpaiis blocks. The 
done to fadirtate early settlement and agricultural

1
6-97 2 31 H &3 I U2 I 2h 2 <11 1 S7 140,4-26

ri- i'
igsd S 7U I a 51 ».’.i

addinonal tlearing was 
produclion.

(31 R<xlliction of flics in «ven blocks and Hanete Island was accom- 
Dlishtd by hand calching and pnpir collccling. (rapping was fried in four of 
Ihese blocks and hand catching alone was adopted in iwo other areas

Decrease in numbers of G palpahs in Ihe irainfand blocks vanc-s between 
The sn*alt [sopulaiion-on Manetc Kland

1--IM7 S »5 . 7 2« * 2 *9 7 74 7 01 ‘ I «» ' l-O* tt'72 al^-' ..
* , .

.\i‘fKNI'l.\ Im
AVKUACK rKMPKKATl KKS ASH KKI ATI\ K Hl’MMHTIkIH

abkiut 50 per cent and 90 per
pr3cncull> eliminated m months

T.iIkI t«»d of flv reduction ineasi.es was approAimatel) £Kli (excluding 
the nominal saint of traps' of which £67« was prosidcd from the Tolonhl 
Ikvelopntent Fund

i4i Handcalching w.is the most economical method. Pup* collccling 
much more cc*stly and trapping was inelfcetive 
(5t l>nia are presented to indicate that ^
W0(> fialpalis can maintain .i low densils h> hweding in sugar and 

banana planlaliiins 
lA'Io pupal pt-ruxl in this area
(fiMcixi'iium activii> .K.curs .lunng the peritHi Aprif to June arnl 

maximum ref»foduc(i>)n from April to Scplcmber 
idiCoiiMdcrable movement of fty -Rvurs uUmg shore and between nwtn- 

knd and ishmdv rh«‘ugh much t*f this hy foot and canoe
-"iraflic large numbers of flies wan and db cross a* much ai 40U yards 

of open water between H^ete iahtnd and the mainland 
(e» Maiiinum adult activity ^nd reproduction of (i palhJipes and G 

brfupalpis iKAurs at the same lime as that erf G palpalir 
(6i SeilUnK-m .md devcIopiiK-ni have progressed «aUJaclorilv_

i p.m.cent 12 tlSMsIlV » III
IlATKI was A \ .TAifi-

K-uriv,., 
^ Humidii) iAvi r<m>' 

I iiiijHrrt
till-

KHmIivv
IlkUtiHliiyH iiiiiiilii tun*tur*-

• -A IK^.S 
Au|01B< 
ru-pu-iui"' 
.S<'p«-Clil>' r 
I
Noc'-mhtT

Al ICl I

■ ;•i7 •
r.r

7tf )i
;;;
TM 9 1 (I
•U4
HI 7

72 It
.M»HW.is 79 9 &H-9•WH

HU 4
’4 7

«.A 4-f> 7
tii-i.*>4 •'»74 9

IS between 43 and 5.Vdayi. t93rt
70 u
73 U 
7V« 
73"
74 "

714-11 ■Jii:
. iiS 4 -' • ^ 

H3-"

77-»4 
77 <1^ t>hnini V 

Mmv(i 
.April 
.AU>

' J.4v 
Ak4U4#i 
S'pteswtM'r

r
iH-t i-IIiIm (

r
* W 2 ;n

't'*' 77 «■■ J T.'itV 7.VO
L'"77-.'i

iil/if
* 4^,iff7Wt •4 . -I^ - ttS u-. -7(V1 . 7.VU

•Ti»Si
7n 2 
74<rsv^ <iT

57 9 
AS .5 

. -Ml H 
59 U

79:1

h2 2
7<«Hi 77 4 "4 5

J,-
yiS7^(7i ( nnrluiiou TTie experiment was cT>nducled to ascertain the pi>vs( 

biiity o^limiiialMut^f/ palfuthi from a lake shore area by a methtKl afready 
.idopled successfully on iTiTested mer> l.liminatjon w»x not achieved for 
reasons given, but the rediicli'on .Kcotnph.shcd and ihe experience gained 
mJicaU ih.u i vtn wnh such high densities as occur handcaichmg can be 
employed lucgcssfully ai>«l etonomicalf^

IKillill. - »H.o.

P
81 5 39^1

.'.7 2JaiiiiM-y

Ki'tmmrs
BiMch
Apnl
M-v
JlUH*
gtuly
AuirtMt
8«*|>i«nibt'r

iia
- THS 

:«T«
<Ui <1 
««3-ti <4rt 2 

7U 4 
70 7

7r«77 273 H 
72 h 
71 4

7t I
63 5• 7«» 

76 M 
79 0 
N2 0

<17 2
61 3 
60 6 61 471 4

61 37211
A lake shore area of about lb sc^uare mdrs. prcvic>us]y uncKCupied. has 

been partially settled and developed Crops of nuize. milieu, and cotton 
are being pnsduced m and around cleared areas and more land is being 
reclaimed by the Icxal population Fishipg has developed and lacustrine 
activity is umsiderable

It is hoped to complete the elimination of G palpalis in ibe (Mar fouire 
and M> to nuke full and unrestricted settlement possible.

74 0 54 H
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ai'I'kndix hi
CATrHE.S OK PALLimyt^S AND </- /./A’

(Hukic A OlflTT«t>)
APPKNDIX II 
THAI' V.MVHKii

Buhk B(r) HUKX L> 
r>(«.. IOTA U> June, IOT7

Bu-m K(A) Bw>cE C Nowm 
Feb.. 1»M *«Marcli. 1*^ a.<}. iMxUi-ltprsU. ItrrviiMtitMU. jiMvltf**

P'lM Date —
1 1 re- I _ ‘ w 1 IPuf* M*l«i mai,., I Pup* ; Male-1tt I’(W.t I

Trap 1 Fe-Caught Kf^ Trap Pup.-
*•“*-* nwi - ‘'“1“'

a **Trai»

IM101) I 
2AI1.033 ' 1 

2«3 2
«:.71 2 103.1OOO2 I.h.'.9 , 3 3UMan-h3 9i420 13 4404 lU00 10 1 2

12 ' 7

April
Ma>

.IuIn

Augu't
St<pu.'Uil«'r
Dctob»r
S.>v«*ml*«r
rVv'i-iiitHr

4 1A74 11.105 5
331 I _•

72«H1 2ttA35 0 Hli 4ti 8371 300 4H tl >3 , tSi 13447 22i:u s2 50 
lOH

11327 0 lAsi
13 "

Ia 2 !.7'».'> 0 I|o 10153» 0071 |o 3 I 0230 Ito 403 ' il 310 7It250II 12liOH 52312 3001.570 13
I.HAU 14

I2A913
14 1035 

Jaiiuarv 
pVhrimi V 
Atanli 
April 
May 
June >
July
AutfU"'
.SepU-mUT.
l).-i..lwr
'Nov«miiIhi .

t;.n* 35HIt 2 115 . 1000 33 5MI3 1 415 355 3Ivir 1-
ill;
i.osr - 2i
I.ihN 
2.524 I

250 ^ A.i« .

-

Ifm . 25 ^152iilIn Mi8 723fl 17 117 I401 f15 .213 ' cI'3r;0fH 130 3^ I'ir, 5hS 1“100 Ir 170

-iri• nJd-j .-3 •

211 17 ti70 i21 •ii.
I^ -r n(rit BLtM:a K 

lOItt u. April. ♦•37

•K-a

•24
2.5
25

II -4-A8325 t
140 3
572 4

2H t-4*17—
Januar\ 
Krh^ry 
•March 
April 
May

17
20 37 ■ 4

3«»> 47 * 330 -4172252 .*)*■31 •». 47120 3.105 5
20.’> ■
430 " 5
355 0
.-...7 lu
253 11

I.I4H ' l2-» 
1.220 I 13 

545 I 14

432 00HU 533 ir. - --175 > . IT -.31 anJliltC 
July 
Aagoal 
Nt>pt«HiilN-r

‘52 2 ■
' ■*! -23.7 •42M L230 2 Irt15037 I . I 1*31 i35

75yj
2040
551.152041

t 311 . 15 4« «42
4417
17< 15

I

I

V \
%

r
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IV

CATCHE8‘0K O. PALLIVJPKS AND 0. BRSVIPAUS 
(BUKK a OlOTTBD) 

Block C NoktsBtocs C SOUTB

a. bmifi^ru I O. paUtAtp** a.a. paUidi^Datk
Ff'Fe-Fe Fup«iUJ.-Pup*MkImPup*Malw

14
toNovuraUv II,p«oenib*r ..

1936
Jiutuiu-y
F**hru»fj-
Mairli
Apnl . .
May .
•lllllO
.tuly
Ail>iiial . .
S. p|.tl»UT 
(VtoW 
Ni>v«‘mlx r 
^■<•*•111 Iwr

76Si10 ITSao10
74SO

94 SO SO13 2,412 
3 2.049 474

II I 2.247 630
25 18,175 664
43 ; 3.5H6 , 658
li- «>o.l US ; 
es I ai I «s

us ! >7 I
37M 32

2256 II
46 so 66347200
40 7 77

216 33 I -
324 42
442 37 I - -
2H3 , 25 1 -
259 14 . 4
254 ’ 15 ̂
166 II II

2M 171 340
SOI 1064751616

136 46 666
7 3053 18

23 I
26

SOS
soe!

h*3T
JiKiual^ * 
K'bruArv 
Mah^s 
April .
Ma) •
Juft-
Jul>
Au*{tist 
.S>pt«wl* r .

I 29 : 945 87 I 6 ' 6 14
35 I I.Tir 159 6 SO 0
32 ,1,917 301 - • 171 41 228 ^
soll.086 411 ^ -4. 7M Srl S6

k258j 50iJ. iTl.SOI .J90| 25
30 IrSOl^ 457^ 10 627 66 i 153
34 1.094 298 , 72 460 ♦ 136 , 513
31, 656 174 . Itjp 452 146 ! 948

414 'r 72 ' 84 I

Wt2«8 28
*140478 J 46 I . 10

.. I 902 , 61 I 3
*1.131 I 66 2
1.206 ' Ml 

. . I 1,065 ^ 190 

..-1 668 60 , 23
,. , 364 , 24 ,

' 1.70-t* III 40

.8
SI 1 - |; - 

_ i __
220

-T- -
^lock K >

I. ,.a^br^p;Ufa. kmapo/pM44.Da.-b

»*>“] riiiw ^5J<« ..Sw^rup- It.F., Pup-"...w

-S6 44

I93o 
3.UI jurjt 
Fi-hruary 
Man-b 
April
May . , 1 194 37
.liiiu* 129 '
.Inly .
Autfuai 
Sipt.-mIxT 
()<lolM-r

•Nov.-iiiU-r , 25
Dixvnilx-r

a - 16 . 3* 55 «
40 7 4 2 65

2 3 22 675 ifl
10 3 133 16 IS

73 3 3
135 60
162 91
55 17

16 1034
61 IS 173 •6 167 44 46 so

iM 16 173 SO . It . 27 It 117
II 2 SO 1S66 71 17 16 1614

3 S6 466 ITO SO M 12 ISO
6 6S 76 " 18 4 40

1937
Jviuar>- 
Fcliniary 
Man'll 
Apinl 
May .

::i S! !

pi, 5
90 64 7 100
SI S47 SO

SSI SI
Its ts

/

>4



\

I \

)■ o lO

IJ., L4-:-t —hI -i--- -1- -I ~T k >t --r 4.'! -4 ■ I. I ) *•f H-lifkn r -H4^i J .I r,:
I r r . ■t#:'’ ■::7- T .-4 r«-1- -r ■ -ri t-■^1 ■* - '4?-r"f -Vr I ^! .1.. . . .1iI *

{ i;
L

t - }► “ \r--t•t ■i»

f V: "t T-r..• • y
1•T Tr ;-f; ♦I 4- i

- ■/ ■
i‘'-4'. l•i -*-i 4 ■ Ii 'I

^ ■! i- -I i 1 -n.Jf •>-K -' fi 1^y, . 1
+* —4 1-...1--^y +4!;i44^

' ( :iI !-i-. 1K' -n • 14iI -!
’ -f-rI tI

!rsT i 1\il-* i- 4 -+--- - i~■i "♦; -ri- I p- }
I>'-I-Jl ?■- -w-

I - 4- . f-n**i
■ i ^ 1)' j

.-i J.[ T-TiT 4 I
♦ Arrt- !I 4 -i--------*^1- -fII t ■4.

‘i:' -1- :itt£L . ir4I ■ •‘’ti-4I -)- -4-;- t-t ■ r r •V /
I oos ✓o ^ >*

1+) AYa - AOC Hja HOIYO
f

V \
«

■ 4 k



-%'i.r" r.

rv;'V!-/'‘
•<1^,■■■/

.-.r'-'V ■1'

V.-•. >. \
f\

/ ^ -r.T '■. •Mrf .1 >•■*•.■•W 'Vf •'
; *:•- *7:

^-■*

■T

^5i- ••»u
■• ,vt-.-: •rp.

,y-I •■<l

/
:'J

♦.
■*»:so »I C'1 <► I4»

» ■■ - ^ B iH

IP'v.,-^ ',a»?-S s ^■*.-

3r I — SC'.-- - .
i *■

' .t: -.f - -'• •H . .4 r -
-i.’/*^I-S.% a

< • ' -'■
■ ?-. h->

I- J- * •
- -3 4ii'..'o S 1.

•ii
»- *** ♦ - •V'--r ?• ♦i;:r S.c' .V«!•i • >•

t♦ ss I .5 ft* t-»
T t- T. -I I1>TT I K-rJ- p

if + arr -»■

4 rlt:- I i,.:#+•'r 3•yC. J'/ I V •V.t ^ *.•»- - ^;
•r*"' I’; '•■ + ■^ijry■'• *>♦- t ■r4r»: Vr. 4. ■ 'l^’ :k

4> ly-' ^.rV r I -<'■t

/ ^ r♦ »

i#£3
' ''J!/

-'I’T' f,.r,*
-I >, ?* .‘.v

i; ♦ t">* if ■*>. ■*■

Wi4♦I V

f *• =

«^ '*T'r 7 S,;S ■
O

<•(4-) AVa •• ACe HSd KDITO H^tH’dAV (.-:)« 'J. \ . 4 ;i •f>

^ s-
">jt ' nfl t vi!' >• / ■^ •• >

r
V,

■ I i. ,£:i.;■

i •
%» Cv

' A>Sjy ‘ -rr'>
’■v.

/■



11 m 11111 4 U «« 1 <.;rriv,c.
t] %

fWhf0. \\
. f

s
A : . it

^ V ^
■V ^ ■*'

:^V "
•^t ... •

V'
■i-

(xTrMfi <—i-'-sii?’ \ — r-#* •« ^ ..*•
v\ •'1'V- o>cV. iri ,;-*2d- » *' c

■

(■

?'■, ^
■/'

i\
/ rP ^ If V

tv « /
j .'I•

A .r
»

..r ••<- V'v 9

: •'
+

* ?-yw^i* V- •t•4 f-S •r4*% T-.■ ■ ♦a rrf , ■?

■fr-p 2-

rj g-
.*1 r..V ?'"T .

'-i-^^ •
* 4- . I-- 4• vV -r- •

ri *.^-^-1
■ -S 2

s» >' -I» J!
5 9

t4< s s 3- I»• «3 S t » IS = S♦ '
at • -"r

, I . tj ^ri i I
\ ‘ t g.- - \

-SII1 -¥

'i^ f<s
< ’>■VV, f4 .*•

> ; •♦ »riu ;
•t .'V, '■9

\ r,!r' ( 44 . - \ /V oA -4I

■ft*./ f e> >'>I - IT(+) ..ya -■ :-0& >13<I HMTO r-YHSAT (X)Tf

* ^
?*

-■>■’

iff.» s •-“*1
■ i i■TUi;. ■

I 1 ■ ,j •.,
...... r i.%. I

■■>Trf. '■>'.m.. .‘ :'-:2• ''\



- ^* r.T- • • ii ■> *

, t

f . .
^IBTOr,’ > r«oajrfT H O? •’•J'

n,- ’» i.A I' X '.-r-. a

tl .kC 0 iTi V '

b.'o rk.«4 «•<

V€,4r«/.*rt *7

B<c4. r
«

J
#
* --•

, . • -Tr

! lOTO •>» -aj I

h/ ..vymi.xwtt 
tM Nr

Nr '• •
k/ ,1. ytmt

K«.X9
««a. l,£.li,lV.ia.C3 •<
Aofl* ■ * A* ▼* 9#9*lrj H
k- 1 nuMT

,ii H.. ^ 1-r

'v.
)

■^4
»■--L. .£JLL



' i
\

iC
.’UOi. t Oft a 
JU . I: uup %€

-
;

a: i te upper
u* '. or

biii.UnUi: ■ •

- » - r

LI
V 'X. t

la

'I

o ■ Jr ' htf
^ Ic

1 hi

is
■ - If r 1 ;■. • n

• .•««n to
'i.ock It

Of

•r, ; un o> ' "''i ■
■ ♦
nil . km

I'.* • /• a

2,



:>■T ^'rii , ■ * 5 f

y «

u*
h b )ni.tn^

of .''n< or the
bl tiQta in

L

Uook B,

s .

n-'

efe9

Vf-.
I ^l^rlclal.

imaX ti .'JBt
•V n - r cA,* J ,
I*/ ■ ^. 10 uttrsrt

An? n fki- .
r

r:

V

lu* /iy a ya 0 . . y n 
Odiiee to

tfliOH i4j

i

\ ii
V'V

£, .M

✓
rjkjL j. .



T

mi «
.'t-JU' * V. ’■:,V».

f,r %

}
»t ^*n6* oottm nmd 

* nmlz9 In on« of tho
#ir*»^ro4 arooo

#

•"t.

U'
“ #-.-• .r- ^

Ll« Oajmo liiA4Uk in nnt

!

A
I

fe. Siam •fpro’i'jlilM
• rt Vleto la's ■*• »!•» ^

tl...tatlTaa L,'* *'*'*'^
• laarlo. i- Otr m aaiiw

r«i(aMa
*



?! 7--

k'.A4IOviM«iMKirr House
' N«mooi

Hbihv*

3/.''U»y, 193a,’
i

* t Tnr-
I■. io •:

Mr.
<.<ltd r.i.r,no, d..patch ! o.vt;;7 ci ta,

rxor^^arr'mt.tp-cJLiii;;.!.;;;
on tne sunjeot of i,

Fund to

- ^ '-^n/n
, ^6 vac^bar, 1932,. m ■ r •

ino» loro aaii.ton]
gr*trit irctt 

ccet 01 
in certain dlatrlcte 

transmit tn***

tne Colonial development
cover tne

experimante in iBetse-iiy control 
01 tne Colon,. i nave the honour to 
accompanying cop, of

^ •
to note on the

by whlth tlmi

ibom «ie coiontal peealopment pn^ -

progress of tne 
the tunde

ecr.eme eubaequant to 1933.
■ s “aoe avaiiaole 

iwa e/J^ndad,"

Iba ioheme■»aa c efc{ inued 
luirteaprovlddd by.tn^loeajt

ta*-,*!^ _pj

_ miye CjSBtfll.-

tlOtt,

f: ■ - -0 1 have tne honour to te, 
Mr.

ooedient. numble

. .»
lour most

servant.
V

u*VH
ZlB CHUr Ijcrkust

>i * 0 0 7, a B P/ f p.
ai. HOP.

• .la
/

r
\ s

V.■•2. •
^ ■)lx V 4.



-X .ocarrjcL - lAKlAiXJTO. .7"■if.

“ - r-2r,‘:’r
“• n* lafe«t«d r
***• Wwr betwoM It 
•VthwuxU, to

*1»*• fUld
*14 of

■Of

Si-

-*r

•«« being Jenit *lth Is tJuit portion of 
• Junotloo rltt tlii R1«U Rlwr,

(s«0 oep 1. In rejnrt of'adharla cdaarlac. 
liwlurtln* tne 

^Jo •»! Klbugn ntw,^
-Imah.

•»4 lhaji bwb and the Sarl,

■■y *• aeon from the

•aporlaeat. 
«?a .aa-t hoa

*44 Bloak 17,

bj banuoatcblng k-j— 
** 14** or, tbe wduotloa ao f«• ob- 

fbllortag flfiDa. ;_
tal;

filar OBoght.
. (•) UOGK n.

IW tiae'i' ‘ «a,).

of 34 bova;.

•..1 Id
3.8
8.4

06
0
C.8

(•) woe* IT.’ s:e- jss?:Sn.^**ff of 88 bopa;.

43800 800O?O 6.780d0 4

DMMbar^sf . * fSf* ^ - 88.8r

)



• s - It

a. tr»« «wtoeni,d In tta m».55 
l»rtodlo«lly to hu beanpotion,^

••tab for ■ Pooslble rslnfeatotloa 
>o niat haaa bean
IHg,t,aartng ^

OtM caufht^ln Block m *■ '

• l«1te bem Of 
*“t»» Xn> 
durinp tbr

• of rlmiiii“Wtopad la tea 
flrai B VthlM Unr Blooka 

*»tes Of I93f
•*» lowr Pala 

ttaoofht 
*«>*•« tije Ua*„ 
•Itbdraini of tbe :

i^tponalble for tee 
Settlenent 1, 

**!• *raa »blon

elephanta
■hlch oaosad tba 

wt aontba, aight haac
Pi^wnoe r.f 

P^dMlly daToloplng.
4.

la tba luian
ocoupatlon #t the ,no of 18«

» -e. WotrJoder aUtWaifp^ ’ 
ood In large qua»titt«g. ■

- '«<«. .»« ■

■“ openad for 
are e£ bou«,a_a«l

. -Sinaia

»pproxt». - 
■■ion to qam^ • - 

■afa. ~
“«‘Uoal offioer, >1.11,
°r Infection, la

, , J^ad-
•tatewnt jwpared by-tbe

•rtent of tee aductlon

8-.
t.-

•boalog the
.nprodnwd in '“'■Wwb « belo* :-
6. flat aoeurato Inreatlgatlon Into 

In the Kanladoto
of tJ» Incident^*yp*noaonlaal«

•ban an laldanoe wa earned 
of 10* ana dlaoowwd.

oat In IBfT,

••••a oaourred 
abMt 1000
“tarlaa of tte 
flraaood. ato.

laMni of 
ooa jpoalnlty to taatae 

■ treatnent rf lafaatau

Tbaoa
tba loootlo. nnKwrlng 

■oat part fiaqnantcd tha trtb- 
obtaining ..ter, b.u.i.^

**■■•«» a Wb-dlTl*)n of 
iwojde, aho for the

V“

Saj* Rlwr for

•aaaral nilaga. ahloh 
iMooa-andad. 

Paople nothing further

t'- !In liang^i^ 
Sarond thin and

aaa dow.
Swjpean Kireet Offi oar

In January 1939 , a
■Ifb oontraotad and hta 

during a aafart in'tha
w.''

Sleaplng Slckaeas



•w

:1 - 8 -
eiiDKaaladeto atm.

IB 19SS, 176 oaMB of aleoplng SlokilBBa Mre fooBd 
aaonx the oatlre population In ttte Knja Hirer area.

I In January 1980 It raa Ueoldad to carry out an Inreat-
Igatlon Into the Incidence of Sleeping Blckneaa In the Karlr- 
oodD endenlc. loiiea rlth » rlew ^ reooiarenllng ■eaiuref for . 
the oontR>l of tua'lnfeotloa. altogether alHwt nlM ■oltflt'*" 
•are apent In the Kuja Hirer area, during which tlM the toaraM 
of the Infection »ere accurately deterTlned by oloaely queat- 
lonlng all Infeoted people In regard to their aorenenta and 
BoOe of life.

4

Betieen Pbbruary and October 198o, 166 new caaea at 
Sleeping Slokaeae ere fouai In Kaaladoto the ai*-dlrlnloa. —
Kaniakala, piroduclng the najorlty of caaea. fire aoathv___

^ afterrei^a, Ip '<ar^ Idsi, a re-ezaitlnatlqa of the popnlatloa ^
. produced 78 freah caaea. theae ftgarea .lt would aj^tf ^

- that aboet M fraah Infeofioaa were oocarrlng aoatfily. "^
- la^lBSS a tr^aedTfilaan'lii^oMtory Aaaiataab>'

■poatad te tAtlai^XQ la order to deal with freah'otaea « j 
Sleaping sictaeaa. Tte adbae^at flaeila8^are_a».faUon-:«-
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la ialy 1987, the total popalat^n of Kaalakala aaa 
ezaalnad and oaly two new oaaet were fonad. 
are tncladad In the total for 1987.

Thaae two oaaaa 
The radnotlon In the 

looldenoe of .>leeplri,T . Ickneee In tie ' nnladoto area la oa- 
doubtadly jue to antl-taetse arasures whloh hawe bean coaiuotad 
alnoe 1988. 
pmaent rata of
allplnated froa tha alatrlet la qnaatloa In the rery aear 
future."

There le 'ood reaaon to bellewe that at ttia
progreaa sleeping Ickneaa will ba entirely s
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