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hh,f hwhile ?:he proposal is not
tnattractive, it should in the first instance b
| referred to the Tsetse Fly Sub-Committee for Mec
| consideration, The origimal proposal was referrsd
|-to the committee in 1932, and in their recent report,
the Bast Africa Sub-Committee, in commenting upon the
| recommendations of the Governors' Conference,
ctpz;sacd the view (paragraph 5 of their report of
”‘“’/e/" r‘ the 8th February, Nb.nc{mwe‘sa) that their attitude
-/ towerds the contimmation of the work would depend
' largely upon its future character, since if it was

to be mainly ansipvestigation of the 'ecélog? of
‘Iml.ml, they would be doubtful as to the usefulness
. ' of doing research work of this kind in addition to
the similar work being done in Tangamyike. They
' theréfore did not feel able to form any definite
opinion in the lack of fuller information.
Prom the application put uwp in this Despatch
it would appear that Kenya unts to continue this
| nulnh work in verious directlons. The first
‘main direction under (a) is undoubtedly nothing but
v,u mnstigqtmn into the 'ecology' of the pest. |
. gm, Qﬂxor proposals, however; isolating blocks of- |
l; ‘h@m*nhg corridors, contnming elearing,
| trapping and devising good baits are not
o the nprolch that they would overlap
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7. B.A.C.(T.F.) 6.4.37.
Agendum for thirty-second meeting of Tsetse Fly

Committee. - - = -
84ECONOMIC ADVISORY WUNGI‘L ..... -~ 304337, : -
Tre.Teetse Fly Committee's obs'ne and recommendations

on Govt.of

Kegnya's application for’ further grant
from C.D.F. b . .

9. ACTING GOV.KENYAcwse:conoos I6locesoseoess 12.5.37.
Tre.report by ¥r.C.B.Symees and Mr.R.T.Vane on the
experimente carried out in connection with theé’

radication of %,*.12:11: in Kaniadoto area of
S.Kavirondo District. ) . &

O.ACTING CBL.SECevev.vov. oo .OPNoosoenasn 12.3.3%9«
Trs.20 additional copies of the Report by Messrs.
C.B.Symes and R.T.Vane,for tranemission to.the
Tsetse Fly Committee of the Economiec Adv.Committee,
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Downing Street,

~
Z.S May, 1937.

Permt. US. of S.
Parly. US. of 5.

Secretary of State. - I have etc, to acknowledge the

» (1) ‘rapeipt of lr.Wade's despatch No.50 of the
Colign,

20th of Junuary regarding ain appliceation

. for further assistance from the Colonial

. - s
Dévelopment Fund to enablé iavestigetionel

wWork on Tsetse Fly control to be gqntinued

and to inform you that the application was
referred in the first inatance to the

Tastee Fly Committee of the HZeonomic

Wt (v
Advisory Council, I enclose a copy of b+
W&m—v{htheﬂh&mlﬂw Committee ,

I
eRd invite your peesbdouXwe attention to

the recommendetion that arrangements

@

should be made to secure the collaboratior
of Mr.C.F.M.S\vynnertonz Director of Tsetse
Research, Tunganyike Territory, in that

part of the programme concerned with

3 SR ey LR



the C.D.A.C. at a meeting on the 28th of

. April when they recommended further grants

of £1,900 & yeer for three years for the
continuence of the work of mgetse Fly control
in the Lgmbwe Valley, south Kavirondo Dist'xl'.iot.
A copy of & letter from the Committee containing
their recommendations is enclosed. On the /- |

-
Committee's recommendation the Lords Commissioners
of the Treagury have sanctioned the payment of the
. grants recommended.

% I take this opportuni.ty”to aoknowlodgg
the receipt of lir,Wade's despatch No.l61l of the 1l2th @
of Merch and to inform you that the contents have
been communicated to the Tsetse Fly Committee
together with the !‘W by Mr.C.V.Symes end Mr.R.T. -

Vene on the experis fed out in connection

with the

area of the




ve DEFARTMENT.

o PO N

s

z
4
n
g

The Under Becret of Btate
Go1 ary ’

* o i
Any roply 10 this letier should be adiressed o=
Ten SEORETARY,

§

7 5 G e S T

Temasvry,
Warrssar, Lowpon, 8.W.1.
and the following mumber guoled :

8,34609/0244.

TREASURY CHAMBERS.

20 May, 1987,

8ir, _ .
I have laid before the Oomienioner; of His

Majesty's Treasury Mr. Flood's letter of the 6th instant,

(88299/87), signifying Mr. Ormsby Gore's concurrence in

the recommendation of the Colonial Development Advisory

cohittee, conveyed in ‘the eegrataly's letter of the lst May

that further grants of. £1,900 a year for three years should

be made from the Goloniai‘ Development Fund to the Government

_of Kenya for the purpose of financing the continuance of the

campaign to eradicate Tsetse fly in the Lambwe Valley of
the Bouth Kevirendo District.

I am now to request you to inform the Becretany of
State that My Lords sanotion the proposed grants from the
Colonial Development Pund in uworﬂnﬁce with the
recommendation of the Committee.

A copy

Office.







Pomi. US. of .
Parly. U.S. of S:
Secrelary of State.
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CmpnunIhw:uummurAnvmonyComnnmu/f??

Coroxnan Ovﬁnm i
Dowxing STrEET,

p S.W.1

" CZIVED . 1st May, 1957.
3 MAY 1937 C 2R
CEQY S

8ir, i w
)

I am direq-t:ed by the Colonial Development
Advisory Ool‘ﬁitte_e_ to r??queat you to inform Mr: Secretar
Ormsby Gore that, ';t their 97th zileéting on the 28th of
April, they had before them an application (C.D.A.C.2162
from the Govérnm?nt of Kenya for further grants of
81.9'()0 per annum for three years for the continuance of
experiments in Tsetse Fly contro;. Th; Committee had
the advantage of receiving evidence during their
consideration ot" this application from Sir Guy
Marshall, C.M.G.,D.Sc.,F.R.8., Director of the Imperial
fnatitnte of Entomology, and from Sir Frank g
8tockdale, K.C.M.0.,C.B.E.,F.L.S., Agricultural Adviser
tp the Secrétary of State.

2. In )view of the many schemes relating to
Thetpe Fly R;ae'arch now being underéaken in various
parts of Africa, the Committee enquired whether

. effective
. THE UNDER SEGRETARY OF STATE, y
B emm‘orgxcx. '
P i

AL

il Rk oo




effective co~ordination and supervision were being
maintained to prevent overlappins.s‘ It appears that

the work being carried on throughout Africa ecan be .
divided into two parts; the first dealing with reqeapt_:h
and observations or’ the bionomics of ‘tset“se fly, and the
Becond dealing with measures Tfor the eradication of the
fly from particular aréae. The Committee are satisfied
that steps have been, and are being, taken:for the E
effective co-ordination of this work both by the Tsetse
Fly Committee of the Economic Advisory Council, and by
the Director of the Imperial Institute of Entomology.

The particular application before the Committee falls
within the second of the two classes of work referred to
above. The assistance is desired to continue the work
of clearing and control in the L\ambwe Valley with the'
object of opening up further areas for p‘aptume.
Densely populated areas lie on either side of this valley
and it is becaming inereasingly urgent that additional
pasturage should be afforded to rermit of a diffusion of
the population. The effective eradication of the fly

from

from this area is therefore essential before any such
movement of population can take ﬁa&e. The Committee
recommend further grants of £1,900 Per annum for three

years for the continuance of the work of teaetse fly

eontrol in the Lambwe Valley. N v iy
8 A similap letter is being sent to the ,' (
Treasury, ; (\
I am, '
S8ir,

Your obedient servant,

Assistant Seceretary to the Committee.
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Sgnd meeting, e

Cony no. 7;7

LCOMOMIC (DVIZORY COUNCIL.

YOETSE FLY CO.LiITTLD.

CONCLUSIONS of Lie thirty-sccond rmecving of the committee, ™
held in Confercnce Room A, 2, 'hitchall Gardens,
B.l.1, on I'riday, 9th April, 1937 at 3 p.ni. .
N
)

ERESEIT:

The Risght lioi. 'fuc hrl De La Warre,
Parliwzeatary Under Secretary of State

for ithe Colo:lics,

lMajor E.E. sfusten, D.S.0.,
late Keeper, Devart.ent of
Intomology, British Museunm
(Natural Iiistory).

8ir Guy A.K. {iarshall, <, By
D.Se., F.R.8., Director,
Taperial Institule of
Intomology.

Sir F.A. 3Stockdale, L€ liv@e.,
C.B.E., Agricultural .dviser
to the Secretury of Siuate
for the Coloiics.

.  Mr.D.H.F. Riekett o 80 G e e o WisE s ¥ 6TE 56054 Be

s <

(In the Clhair,)

Sir .orthur G, Bagshawe, C. LGy
l.B., late Director, Bureau of
Hyziene und Tropical Diseases.

lir. i.D. Riley,
Keeper, Departnent of
antomolosy, Brivish |iuseun
(Jlatursl iistory).

Dr. C.l. Yicnyon, C.li.G., C.B.L.,
F.R.S., Director-in-Chier,
Jellcoiie Sureau of Scientific
Researcii,

v

.cting Joint Secretary
to the committee,
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ittee. aw&z-o thai the following
. e T
Continuance of cempaign for eradicating
© tsetse Tlies in the soutl Kavirondo
district, Kenya Colony.

s RSP SN

Cony of letter no. 38209/37, dated
1L5th Larch, 1037, fro. the Unden ™
- Becretary of State, Colo:ial O )
Lo the Sceretary, Leonomic dvisor £
Council, covering an ajplication ‘0
~ the Governor of Lenya Tor a further

- gront of £1,900 & year for three
years fron ihe Colonial Development
Fusd,

{Paper E.1,C.(T.F.) 465.) t

In the course of the discussion, SIR GUY
MARSIIALL observed that therc ‘rere certq'in'a:pects
of the 'ré'pori; 'pre..»z{rjc'zd by lir. Lewis \-‘Ih:"LCh seemed
to him to be open to criticism. He himself would
like to sec arrangemeuts nade I'or'some, form of
supervision by lir. Swynnerton, the Dirccaor. ol

setse Research in Tanganyika, of the work to
e .carried out under this scheme in the souta -

Kavirondo.

SIR TRAI'L BTOC.DALE said that ne fully ugrecd
vith 8ir Cuy Marshall's sucgesiion ilusofar as
concerned rescarch work of a fundi..ci ial
charactei. ifle thought that in ticle Ticld
Mr. Swynnerton should be recormised as the leading
authority. An dmporcant part of tie Hrosravie
of work proposed, however, had as its oBjcct
the provision of udditional pasturase in certain
arBas in the Lanbwe .Vallcy, wherc overcrowvding
wag serious,. He thought thuat wherc measures
of this kind were concerned they should be left

under the control of the officers of the lenya

l=-

4\1
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THE CHAIRNAN cormented on the fact thot the

- ¢ schene, wHiclr wag in course of"execution, was not

Y

‘apparently regarded as the ideal scheme whichh would

.+ be possible, gmiven the nececsary® resources,

LIAJOR AUSTENT raised the question WilT exp

should be rcquired to devise traps morec -attr

fly and capable of efTecting consistent heavy catehes, .

e thought that this was remarl.iwlc in viewv of\ﬁlﬁ? -
fact that Glossina nwdllidi-es had alwvays been roja}?/_d}sd\vl
as the most sultable specios of fly for attacl: by X, |
trapping,

.

SIR FRANK S'OCIiDALL suzmested that this riight be
dve to variation in the acnsity of fly. 'r. Swynnerton
had ahownrthat traps a2re only effective \'i’hcre the
density of "the fly wao comparatively nhish, He (Sir
Tronk) also laid euphasis o the neceuuity for confining
attaclks againct the Tly to o scale o whicl: any adveaces
nade could be aaintailned by cetilerent,

«
SIR GUY IARS!IALI exprc..ed his o seeenent vsith ghis

view.

At the conclusion of their di..cus. iun, chie coniiitee

agreed; ~

(a) To recomiend tit Lhe seonorlic .dvisory @
Council should inora the Secre tary of
State for the Colonies thas the seise
"1y Cormitiee were of opinion - v

(i) that the continuance of the caipaisn for
s eradicating tsetse flies, undertalen by
the FYenya Covernment in the south
Kavirondo distriet, would be liltely to
prove of great bemefit to that territory,
and that they IerGiore recoiriended that
support’ should/be civen by the Sceretary

i

of Jtate for, the dgl;p’i_ea to the applicetion
251

iy made by the Governi

; grant of: 1,900 a year for tirec years, to

ge !%?"fm the Colonial Development I'und
Qr L4 ¥

il

Wc of finauging thiz work;
gngy oot

of* ilenya for a furtuer



5" . (11) that as regards that part of the
P * . _ programne which wag concerned with
2y research work of a fundamental 5
. character (namely the studies of the
- L bionomics of Glossina pallidipes
R g referred to in parvagronh 2a of
memorandun forning enclosure 2
letter from the Colonial Of
consideration) it was desi

Y SR Tanganyika Territory, ;
¢ | \ K}
bY g \ :
¥ \ ‘ : \)
T )
S SRR - PR aTs | s |
" {b) That as on previoys occasions the Col_onigl, |
: . Office should be invited to consider the
desirability of arranging for Birp Guy
Harshall to attend:the meeting|\of the
.o Colonial Development Advisory” ormittee, | |
at which this application avould be . TR
considered, in order that he might offer
E the Committee any explanations in regard
to it which they might desire,
2, Whitehall Gardens, S.W.1l., )
9th April, 1937.
.
L4
-3
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FURTHER ACTION.

s8299/57. _' : . (;

i

m Downing Sgreet,

= O/}M L\ 9 apri1, 197,

8ir,

&

I am eétc to refer to the
letter from this Department of to-day's
: I | j
date on the subbe‘ct of Psetse Fly

| |

control in Kenya, aﬂ:d to transn;t to you

for the 1nformt1¢m ot ?hé Tsetsel Fly /
fsd

Committee, a copy of a despé‘tc‘h fx*'om
the Acting Governor of Kenya, together
vith"tmat;‘copie‘s o.r a Report by
Mr. C.B. Symes and Mr. R.T. Vane on the
eradication of Glossina palpalis from
River Areas of Kenya by the "Block"
method.

2.  Mr. Ormsby Gore will be
grateful for any observations which
the Tsetse Fly Committee may desire te

offer in comnection with this Report.

I am, ete.,

Slgnen; 5. B, w. =LOOD



BRTRR: L DR e L i

| mma-r A}% o ,( "

Downing Sireet,

¥

{9 April,193

I am etc to acknowledge the
receipt of your letter of the 10th 'f
@ April Wo. EAC/616, containing the

[
.. recommendations of the Tsetse Fly
N 1 P ' /
Ooﬁuit’g&o in regayd to an npplicakionf
5 e ‘-"-OJ <‘ .
: " from the Governme o#»xenya for
mmY. e f ' ~= |
BCONOMIC ADVISORY COUNCIL. further assistance from the Colonisl
Development Fund for the purpose of
the continuance of the campaign to
eradicate Tsetse Fly in the South
Kavirondo.
2, Mr. Ormsby Gore is grateful

for the trouble which has been taken by

the Tsetse Fly Committee, and, in

accordance with their recommendations,

- 4 he is submitting the Kenya Government's”

nppnfuuon to the Colonial Development

Agvisory Committee for ’1 favourable

consideration m—aq*




/i

: 8. ' I.an to aad that Sir Guy Marshall
" 1is being invited to attend the meeting of the
_ Committee at which the application will be

) .“‘éan‘aidered.

I am, etc., )

Slemag)
- : s"w‘-‘ g, ..
, | fﬂM .




Oolon:l}o.l Office,
17th April, 1987.




1.

3,

P

Dependency.

Description
~of scheme.

D of
c ncement .

Period of }
so@e. ‘

Tofal Cost.

:

Allocation .
of cost.

Asgistance
desired.

Suzgested terms

of loan.

Probable yearly
amounts required.

£5,700. * { f4

SUMMARY .

! Kenya.

Continuance of experiments in
‘tsetse f1y control. ‘

As soon as approved.
X
1

\ .
Three years. \ |

Nearly all‘expenditute will be -
local.

Free grant of £5,700.
Not applicable.

19357/38  £1,900
1938/39  £1,900
1939/40  £1,900




- ) MEMORANDUM.
At their 53rd meeting on the 30th November, 1932,

the Colonial Development Advisory Committee had before them
an application from the Government of en.ya for a free

) gx‘g.nt of £5,160 to provide for the co ' of experiments in

Tsaﬁbe Ply control in certain Distri&fi of the Colony

r (.G.Dr)Q.'c. ;;5113, a ey g

It w'111 be rece.lled that the propoe\gls were
supported ‘by the Tse'tse Fly Cmunittee of the Economic

‘Advism‘y szncﬂ. and that after discussing the application

vith B;P Guy llarshall, the Director of the Imperigl

b Institute of Ent,omology. the Conmmittes were pleased to
recomnend that the grant should be made. The grant “was
duly sanctioned.

The Government af Keny; has now submitted an
application for a further grant of £1,900‘ a year for three
years to provide for the continuance of investigational
work on Glossina pallidipegs in the Lambwe Valley of the
South Kevirondo District. No assistance is de‘six‘ed for
the contimmance of megsures for the eradication of Glossina
palpalis from river areas on which a sum of £2,386 has been
expended from the total grant of £6,160 made in 1932.

The Tsetse Fly Committee, to whom the Acting
Governor's despatch has been referred, have rec:)mmended
that support should be given by the Secretary of State to
the present application for a grant of £1,900 for three
years, on the grounds that the continuance of the campaign
for eradicating Tsetae Flies undertaken by the Kenya
Govermment in the South Kavirondo District would be likely

to




to prove of great benefit tc that Territory. The Economic

Adviaox'y Council have concurred in this recommendation.

.'_'l'he Secretary of State has no hesitation therefore, in

recommending the application for the Comnmittee's favourable
consideration.

It is hoped that Sir Guy Marshall will be
available to offer the Colonial Development Advisory
Comittee any explanations which they might deszre in rsgard
to this applit-ationf. - \

The i‘ollowing papers are submltted For the
Committee’s consideration: - ‘ : |

Despabeh No.50 dated the 20th Janudry, from the
Acting Governor of Kenya containing the actual
application for the grant of £1 900 a year for
three years and a report on experimente on the
control of Glossina pallidipes in Kenya, carried
out with assistance from the Colonial Development

Fund.

A report on measures taken for the eradication
of' Glossina palpalis from river areas, carricd
out with assistance from the Colonial Development
Fund. (The members of the Gommittee are

requested to return this report in due course) .
L]

Letter from the Economic Advisory Council dated
the 10th April, in support of the present ~
applicati on.

' Colonial Office,
17th April, 1937,




E.A.c./616, - 2 Ee ECONOMIC ;DVISORY COUNCIL,
(5} . ' 2, Whitehall Gardens,
o ' . Lohdon, S.W.1.
© 10th April, 1937.

8ir,

I am directed by the Eeonomic Advisory Counmcil,
to request you to inform Mp. Secretary Ormsby Gore, that
at their meeting held yesterday their Tsetse Fly Committee
had under consideration your letter of f\he 16th ultimo

’ . (58299/5'7) transmitting an applitr:ation fz-om the Govermnent
~ | of Kenya f‘or a further grant of £1,900 a year, for three ‘
years, from the Colonial Development Fund for the pin-pose
"uJ\ i of f‘:m,anmng the conthuance of the campaign to eradicatq
o Tsetse Fly in the South Kavirondo.
2. After full dissucssion, the Camnuttee agreed: -
" ka) To recomménd that the Economic Advisory Council
should inform the Secretary orf State ror the
Colonies that the Tsetse Fly Comittee were
of opinion - ) R
(i) that the continuance of the campaign for
eradicating tsetse flies, undertaken by
the Kenya Government in the Bouth
Kavirondo district, would be likely to
brove of great benefit to tha_t territory,
and that they therefore racomnended that
support should be given by the Secretary
of State for the Colonies to the applica—
tion made by the Government, of Xenya for a

further

The Under Secretary of State,
Colonial Office. .




[ 5N

(v)

3.

research work of a fundamental

character (namely the studies of-the |
bionomics of Glossina pallzldiFes g
referred to in ﬁara.graph 2a of the _
memorandum Torming enclosure 2 +o ‘tfle
letter from the Colonial Office under
conaideration) it was desirsble that
argangunents should be made for this
side of the work tc:_ be carried out
under the supervision of Mr. C.F.M.
Swynnerton, Director of Tsetse

Research, Tanganyika Territory.

That as on previous occasions the Colonial
0ffice should be invited to consider the
desirability of arranging for Sir Quy Marehall
to attend the meeting cf the Colonial
Develcpment Advisory Cm;nittee. at which this
application would be considered. in order .that
he might offer the Committee any explanations
in regu'd to it which they might desipe."”

The Council concur in the Committee's recommenda-

tions, which I am, therefore, to commend for the
favourable oouuemt:lem of the Secretary of State.

te.
(m)%gm.

iy
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TSETSE FLY RESEARCH.

At their 53rd meeting on the 30th November,
1932, the Colonial Development Advisory Committee had
before them an application from the Goverannt of ‘
Kenya for a free grant of £6,160 to providg for the
cost of experiments in Tsetse Fly control Sh certain
Districts of the Colony (C.D.A.C.1151). :

If 7111 be recalled that the proposals were.

: supported by the Tsetse Fly Committee of the Econonic

Advisory Goumcil, and that after discussing the
application wieh 8ir Guy Marshall, the Director of
The Imperisl Institute of 'Emtono]@og‘y, the Committee
were pleased to recommend that the grant should be
made. The grant was duly sanctioned.

The Government of Kenya has now submitted
an application for a further .grant 8f £1,900 a year
for three years to provide for the continuance of
investigational work on Glossina pallidipes in the
Lambwe Valley of the South Kavirondo District. NoA
assistance 1s desired for the continuance of measures
for the eradication of Glossina palpalis from river
areas on which a sum of £2,386 has been expended from
the total grant of £6,160 made in 1932.

The Tsetse Fly Commitﬁee,to whom the Acting
Governor's despatch has been referred, have recommended
that support should be given by the Secretary of S.t.ate
to the present application for a grant of £1,900 for
three years, on the grounds that the continuance of
the canpaigﬁ for eradicating Tsetse Flies undertaken
by the Kenya Government in the South Kavirondo District
would be likely to prove of great benefit to that
Territory. The Economic Advisory Council have

concurred
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“

"imicatim for tho cun:lttu' 8 favourable consideratim
It 1- hmd that 8ir oy Marshall. ‘;11 be

ra to m-'a#umu.
 The rﬂzv@m are
“.Q mmtom- :

{oh Wo. 50 datea the BOth Jamary,
from tpa Acting aovq-aor of

containing m ntm nypne-uan for
m grant o{r 81,&00 a year for three
years and t# report on u}nﬂmt-

on the control of Glossing pallidipes
in Wm carried cnt with assistance
from the Colonial Domq-mt Pund.

A report on measures taken for the

eradication of w from

r:nr areas, carried out ﬂ.ch assistance

% the Colonial Development Pund.( 7i
werbng of Ko Comnille nu aguih) b anli.. il tafrnt i ot ot |

utu; from the Economic Advisory Council
dated the 10th April, in support of the
present application.

g



GOVERNMENT HOUSE
KENYA.
BRDEA. NAIROBI,
No. /6/ KENYA.
" -7 APR1937 /2 march 1937,
]
C. 0. REGY
r Sir, "

/ 3 ‘ With reference to despatch No. 927 of wae
LIB P /Rjoy/éz

' / 22nd December 1932, from Sir ‘Philip Cunliffe-idister
(now viscount swinton), conveying approval of a free
grant of £616U from the Colonial Levelopment rund wo
|

7
<\-— :) cover the cost of experiments in tsetse fly cemirol
v in mx;. i have the honour to transmit to yeu, reor

. your i&rorn'ation, & copy of a report prepared oy
_QI-? ure G. o. Symes, medicel sntomologist, and ar. . i,
) Vane, isetse Field Assistant, on the experiments
carried out in connection with the eradication of

Y. palpalis in the Kaniadoto area of the South

D
*— Kavirondo bistrict. iwenty ndd:lt.iu_ul' copies of this
} Teport are being rerwarded under Separate cover, Ior

Copren of.

<
X

tranamission to the isetee rly Committee of the
sconamic Advisory Council.

? 2. ihe purposes of the grant of £6160 were iwo,
namely, werk on s pallidipes, the carrier of
trypanoseamiasis in cattle, concerning which a reper.

] - ¥as transmitted 10 you with my despatch No. 50 of the
20th January, and measures Tor the eradication or
Ge palpalis, the carrier of human rypanosomiasis.
The sum of £2386 was expended from the grant for this
latter purpose, and the experiments which form thé
Subject of the present report coenstistuted the first

hu ce0
snl siuls HONOURAGLE
¥. OHMBBY GGRE, P.C,, NP,
SBCREIARY OF SIALE FOR WHE CULONIKS,
BIRERY ,
LONDON, 8. We 1.
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X | naif of the scheme. ihs weqond par: of the work, namely,

: the application of the methods of comtrol o the
e lacustrine areas, is boiuAnrrtdd out on the sheres

i S of Lake Vieteria in the Gentral Kaviromdo bistrict, and

P further Tepert om the subject will be availaole in due

oy j';' “% sourses

STt 3.  The aim of the experiments um-ukn‘;, was to

nontm the Possibility of eliminating

from urutu bush by the adoption of piscemsal methods

of attack, o-ulthg of hand catching and trapping

adult tntu in blocks of bush along ﬂu uja Hiver and
/ %8 tributaries, 'afver such blecks hed been i1selated
by ohnﬁu-. Four bvlocks &f bush weie isolated,

,. sentaining about’ 124 miles of river, along some 11
miles of which flies have bun reduced to ngliuuc
qmuun. and on the r-omu 14 miles their
density hae dropped by about 93 w}ﬂit’. settlement
is proceeding on 6 square miles which nvi been made
Safe in this manner, while the rivers are still noi;lg
Patrolled to prevent reinfestation, -

%he sucdess of “aps where the denmity of
€2 2810glis was high, and their failure in e
d‘tuu. would appear te indicate the dun-nalh,
of fuﬂur investigation into the design of traps and
the metheds of increasing their attractiveness te
taetaes

‘ 4. Complete and valuable data concerning all
branches of the wark undertaken are incladed in the ~

' repart, beoause although ‘the experiment was essentially
an unntuuc- ct the puuunty of -ollvtlt eertain




n«uun that given mrznxgs tuu w
could be onuntod from rtfu-xuo areas by a method
whieh is neither tneconamic nor devastating.

i have the honour to be,
Sir,

Your maest obedient, humble servant,

Lot lrveSr,

ACTLING GOVERNOR,
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Chapter I--INTRODUCTION
Field observations and surveys over many years in con-
nection with human trypanosomiasis in Nyanza Province gave
rise to the belief that the tsetse fly responsible, G. palpalis,
could be eliminated from very considerable stretches of lake
shore and rivers, if not from all, by properly organized adult
catching and pupe destruction.

Our surveys had been made essentially to ascertain sources
of infection then occurring in certain districts and to suggest
measures for checking such infection.

We had recommended the usual measures for the breaking
of contact between fly and people. These consisted mainly of
clearing infested bush from centres of activity, such as canoe
]nnd{pgs, fishing centres. watering places, and river. crossings.
Some of these recommendations were carried out ; many were
not. They offered few attractions to the local populations, nor
were they a great deal more attractive to the Administration or
to ourselves. Little, if any, progress, was possible towards a
permanent eradication of sleeping sickness, and the re-occupa-
tion of large areas of fertile lake shore and river lands, until we

could devise some method of getting rid of G. palpalis with &

minimum amount’of bush clearing.
i

Bush infested by G. palpalis bordbrs rivers and lake shores
and is usually never more than a'few hundred yards in width.
A series of clearings, a mile or two apart, in such bush, each
clearing wide enough to'be an effective barrier to fly movement,
reduces an fndeﬁnitely long fly belt to a series of isolated fly
colonies. If the clearings are well sited such colonjes will be
small enough to yield, relatively soon, to simple measures of
extermigation directed against them. That is, briefly, the idea
which we have'tried to put into practice at Kaniadoto

We have made observations on (. palpahs only in the
course of our practical experiment. The économic aspect of
the method has been constantly in view. Costs have been fully
recorded and are presented as a major portion of this report

All the work has been supervised continuousty by one of
us (R. T. Vane).

We wish to thank the Senior Medical Officer, Kisii ;
officers of the Administration at Kisumu and Kisii, and Mr.

C. F. M. Bwynnerton and his staff of the Tsetse Research g

Department, Tanganyika, for their interest and help in various
Wgys. .



Chapter [I—AREA CONCERNED
(a) Brief History of Sleeping Sickness.

Kaniadoto with its neighbouring locations, Kaniamwa,
Kaniamkago, and Kabwoch, are in the South Kavirondo dis-
trict of Nyanza Province, about 50 miles south-west of Kisumu
and some 20 miles east of Liake Victoria. This area was selected
for our experiment because it had been for many years a
troublesome focus of sleeping sickness, and because we wished
to take advantage of a certain amount of work that had already
been done there. During the year 1927 the people inhabiting
the neighbourhood of the Nthiwa, Pala and Kuja Rivers in this
district were moved away from the infested bush in an attempt
to check infection. One hundred and nine infected people were
discovered by Enzer () in one sub-location with a population

“of B45. Two years dater Mclean @ found another 48 cases
in the district, and Wilkinson  still later recorded 128 new
infections

In 1929 a survey was carried out to ascertain the distribu-
tion and density of G. palpalis, and to discover sources of in-
fection. Tt was found that infection was fairly scattered
throughout the locations mentioned above, though the greatest
number of cases occurred in Kaniadoto, and that most appeared
to have been contracted locally at the much-used fords and
watering places on the Nthiwa, Pala, Mirogi and Kuja Rivers.

As the result of this survey, an attempt was made to make
protective clearings at the main fords with voluntary, unpaid
Libour Olassi and Wadhadeny clearings were made, and Wad-

liatego was commenced. But a satisfactory conclusion ap-
peared to be unlikely because of a lack of labour. This work,
however. was mude to constitute the first measure in our
experiniental scheme

(b) Topography.

Ile Ntliwa. Palss and Mirogi Rivers are tributaries of the
Wups Rwer  The Mirogi River runs into the Pala, and the
Vala and Nthiwas Rivers join and run through Odielo Bush to
the Kuja River  (Ser Map 1)

The 1otal length of river dealt with on these three tribu-
twtes 18 20825 vards, made up as follows :—

Length of

River Bed
Nthiva River- Yards
Wadhasaa Clearing s 1,678
Block 111 3 1,086
Wadhadeng Clearing s ) 587
Block IT .. . . o 2,006
Olassi Clearing L 908
Block I a% 3 o 3,868

3

Pala River—¥rom north end of Wadhasaa Clearing to
Kisii-Karungu road = 7,655 yards.

Mirogi liwer.—From confluence with Pala River to nor-
thern fly limit = 3,022 yards.

Vegetation types are “to these rivers, and consist
of a variety of thorn bush with occasional large acacia trees.
The bush belt varies in width from 100 to 700 yards approxi-
mately. On the upper reaches, near the Kisii-Karungu road,
the bush gradually dwindles and gives place to grass and reeds,

with occasional small elumps of acacia thicket.

The Nthiwa River is 15 to 25 feet wide, and varies in depth
from 3 to 6 feet. During the drier periods it becomes a series
of pools of various sizes, but never dries up completely. The
Pala and Mirogi Rivers behave in the same way.

The Kuja River is a permanent stream, some 40 to 50 feet
wide in this area, with steep cut banks and a good fast current.
1ts course is marked by very dense bush of the thorn-acacia
types, varying in width from a few hundred yards (at Block
VD) to about a mile (in Kabwach Forest).

Block VT includes 2,443 yards of river.

(¢) Fauna.

There is very hittle game 1n the vicinity of the tributaries.
Waterbuck, bushbuck and oribi roam about alone or in pairs,
and a very rare leopard or lion is seen. Herds of elephant take
advantage of the riverine bush when travelling between the
Kuja River and Lambwe Valley. They do not stay in the
light bush during the daytime, however, but retire to the
more extensive bush area on the Kuja. Hippopotamus wander
up almost to the Kisii-Karungu road when there is a guod flow
of water. No crocodiles have been seen, but there are quite
large number of monitor lizards.

On the Kuja these types are generally more numerous;
hippopotamus and crocodiles are frequently seen.

(d) Inhabitants and Economics.

The people are Luo. They are, generally speaking, rather
more backward in most things than the Luo of Central and
North Kavirondo, because, perhaps, of their geographical posi-
tion. Their country has been rather too inaccessible to attract
the champions of native development.
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Population in the locations most affécted by our work—

indoto, Kaniamwa, Kani kogo and Kabwoch—is about
19,000. The most densely populated area is Kaniakela, in
Kandiadoto, on the western side of the Nthiwa River. This
area has produced the majority of infected people.

Physically, the people are poor, probably as the result of a
deficient diet and of a variety of di Besides sleeping
sickness, they suffer from most if not all of the helminths,
venereal, and, perhaps most important of;all, malaria. McLean
(2) recorded a 96 per cent malaria pardsitd rate in iagdoto

As may well be assumed, they lack energy, initiative and
ambition.

The chief crops grown are mtama, maize, wimbe, sweet
potatoes, muhogo, simsim and groundnuts. The first is the
main article of diet, though maize is becoming popular in re-
cent years. i

Until the last few years crops were grown almost entirely
for home consumption, or barter at the local markets. Now,
however, the export of groundnuts, simsim and maize is de-
veloping. Very recently cotton production has been encour-
aged, and this promises to be of great<gconomic importance.
Some areas of our recliimed land have been set aside for
this crop.

Cattle and goats graze in considerable numbers; the
former particularly along the streams.

Small numbers of the men leave home to seek work in
other parts of the country, and W‘h the advent of the gold
mines in South Kavirondo the number who do this has in-
creased.  The remainder spend their time tending cattle or
goats, loufing around the markets, cutling poles and building
buts, or occasionally hreaking up land for their crops, . The
Women are responsible for domestic duties that inciude carry-
g wood and water, and marketing produce.

Water is olitained from streams except during the wet

season, when every convenient pool or puddle saves a long

walk. Wood for domestic purposes is best obtained in- the
bush near the various rivers. There is very little to be had
elsewhere. Poles suitable for hut-building are to be found
only in this riverine bush: Traffic routes between locations
and markets cut through this bush at fords on the rivers, and
stock graze along its edges and enter it for water. And it is
this bush that is infested with G, palpali

Short of a complete 1 ple ‘change of life, involving new water
supplies, the establishment of plantations for wood and poles,
newlnﬂvuymnndabouth‘aﬂicmum,nwughonolnmk
raising, or hand feeding—there is little good grumg.othet than
along the rivers—nothing but a pl tion of the
country might have checked infecti Such a plet: hang
is out of the question. 8o, in our opinion, was evacuation of
population.

The rivers, with their forest and bordering grazing
grounds, are of vital importance. They must be preserved and
made safe. We have tried to show how this may be done by a
direct attack on G. palpalis..

(e) Climate.

We had intended recording meteorological conditions
throughout the period of the experiment at Kaniadoto. But
our thermo-hygrograph was badly damaged in November, 1933,
and could not be repaired, and attempts to obtain a screen and
thermometers were not successful until October, 1934. These
‘were set up at the camp, about a mile from the Kuja River.

Records are given in Appendix IV, )

i was noted roughly by recording the number of
days on which rain fell (Appendix ITT).

Briefly, there are the usual two wet seasons—the long
rains of March and June, and the short rains of October to
December. But rain continues in moderate amount during
the months of July, August and September. January and
February appear to be the only dry months. This frequent
rain interferes wWith early burning of cut bush.
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Chapter INI—-CLEARINGS -
All clearings were made at established traffic crossings at
which it was usual for people to come for water, for bathing,
and for watering cattle. The common aim was to provide
early protection infection, as well as to isolate blocks of

bush for fly elimination. More specific reasons for the making
of certain clearings are given below when necessary.

A summary of expenditure on labour for clearings is in-
cluded in this section.

Details of each clearing are given below.

(a) Olassi Clearing, Nthiwa River.

(1) Location.—Between Block 1 and Block TI, Nthiwa
River. (See Map I.)

(2) Dimensions.—Total clearing, 700 yards along by 600
yard's across river—approximately 88 acres. Cost, Sh, 848
(mmntenamje only). Length of river bed in clearing, 903 yards.

(3) Description of original bush.—This clearing had been
made by labour supplied by the Administration in 1932, before
work under the Colonial Developthent Fund scheme had
started. The bush had then consisted of a close, though narrow
belt of thorn with u few large acacia trees, '

(4) Work carried out.—In October, 1938, when work was.
commenced under the Colonial Development Fund, the clear-

ing was in a fairly clean condition, with good grass growth
down to the river bed. \

During October and November, 1933, all regenerated and
herbaceous growth was slashed and old stumps were repiled
and burned. Since this time it has been necessary merely to
clean up the river bed periodically. The clearing is now free

from bush and regeneration, no work having been necessary
since November, 1934,

(b) Wadhadeng Clearing, Nthiwa Riper.
(1) Location.—Between Block II and Block III, Nthiwa

River

(2) Dimensions.—Total clearing, 500 yards along by 900
yards across river; approximately 90 acres (approximately 18
acres of dense bush was cut out under the present. scheme).
Cost, Sh. 1.487. Length of river bed in clearing, 537 yards.

B

.+ (3) Deseription of original bush.—This glearing had beerr
made before work was commenced under this scheme. The

“bush was a very dense thorn with occasional big trees of the

aeacia group.

(4) Work carried out.—In October, 1933, the clearing was
overgrown and rapidly reverting to bush. In Navember it was
cleanéd up, and old stumps were repiled and burned. Since
then, except for an occasional cleaning of the stream bed,
little work has been necessary on this portion. Grass has
established itself throughout.

Since, however, the cleared area varied somewhat in width
it was necessary to do more clearing to bring it to a ufiiform
width of 500 yards. Later, too, in an attempt to prevent the
incursion of flies from the Pala River, an extension in length
was necessary. These works were commenced in December,
1933, the cut bush- was burned off in August, 1934, and
ordinary maint; has been inued since.

. The extension-in length was enly partly effective in pre-
venting invasion from the Pala River. A complete elimination
of the Pala flies was therefore essential. (See page 18.)

r (¢) Wadhasaa Clearing.
(1) Location.—At the junction of the Nthiwa and Pala
Rivers.

(2) Dimensions.—Total clearing, 1,050 yards along by
1,000 yards across the river; approximately 90 acres of heavy
bush ‘and 127 acres of more open country, with occasional
small clumps of thicket and trees; total, 217 acres. Cost,
Sh. 3,472. Length of river bed in clearing, 1,678 yards.

- (3) Deseription of original bush.—The rivefine bush in
the centre of the area to bé cleared was comparatively narrow,
in some places measuring not more than 100 yards across.
At the northern and southern ends it was much wider. A semi-
circular tongue “of bush named Kakiugu, on the west side,

tended from the southern end to within 250 yards of Block
III. It was found necessary to cut off a considerable portion
of this tongue. Between Kakiugu and the riverine bush the
country was fairly open, with a considerable number of acacia
and combretum trees. Everything was felled.

(4) Object of clmﬁng.;Dmhg the first three months of
fly catching in Block II it was found that flies were coming
across in considerable numbers from the Pala River. Fly
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elinination had to be commenced on the Pala River and its

tributary, the Mirogi. Wadhasaa clearing was therefore made
na a barrier to isolate the Nthiwa, Pala and Mirogi Rivers
from the heavily infested Kuja River.

The clearing is the lower limit of the present reclaimed
area. Since it is contiguous to the untreated Kuja River bush,
people and cattle are not allowed in.

(5) Work carried out.—A clearing 850 yards wide was com-
menced on the 10th Febrnary, 1934. Felling and piling the cut
bush was completed by the 26th March, and burning was
carried out early in April. The period, between felling and
burning was insufficient to allow a thorough drying of. the cut
vegetation. The burning was therefore not satisfactory. But,
in spite of this, the area acted as n-re}aonable barrier to fly
movements, and thus supported the eliminating operations in
Block TTI (Nthiwa), and on-the. Pafa. and.Mirogi Rivers.

Owing to the heavy rains the large amount of debris left
in the clearing could not be burned until the following Sep-
tember. But this debris was stacked well away from the river
bed in order that it should not facilitate the passag$ of patrol-
ling female flies. N B

In November, 1934, a considerable portion of Kakiugu
bush was felled and piled. It was then found, by’n];rking
experiments, that flies managed to cross the 850 yards of
clearing. (See page 37.)

The cleared area was tharefore extended southwards 200
vards in December, 1934,

In February, 1985, the Kakiugu bush and the 200-yard
extension was burned. Grass seed, colleoted in the district,
wus sown in the clearing in May, 1934, and the results have
proved satisfactory.

The unsatisfactory burning of this clearing has resulted
in u considerable amount of regeneration from surviving stumps
and roots. This will be controlled periodically until the ad-
jacent Kuja bush is freed from fly. The choice of a suitable
time for burning is obviously of importance. In this instance,
circumstances did not permit of postponement, because a barrier
was urgently necessary and the time available for the whole
scheme was limited.

9

© () Wadhatego Clearing, Kuja River.
(1y Loeation.—On the Kuja River at the foot of Unga
Hill and at the junction of Kithuku strenm with the Kuja
River.

(2) Dimensions and cost.—Total clearing, 600 yards along
by 1,000 yards across the river; approximately 124 acres of
beavy bush. Length of river bed in clearing, 2,000 yards.
Cost, Sh. 3,040.

(8) Description of original bush.—The river in this clear-
ing twists and turns to such an extent that although the clear-
ing is only 600 yards wide it contains 2,000’ yards of river bed
(1.e. 4,000 yards of river bank). Very dense bush covered the
entir8 area, except for some 150 yards square that had been
cut in.1932. This latter small area was in a very rapid state of
regeneration, in some cases the re-growth being 8 feet high.

The stream bed of the Kithuku runs through this area on
the southern side. ‘

(4) Object of clearing.—To safeguard native traffic using
Wadhatego ford for trading between Kabwach and Mirogi
market, to provide safe and suitable watering places for natives
living on the southern bank of the Kuja River, and to cut off
the fly in the dense Kabwach Forest from the infestation down
river.

Our initial plans included this clearing and one further
north to provide a heavily infested ‘‘block™” for trapping. But
the rapid exhaustion of funds and time made it necessary to
select an area further down the Kuja, with rather narrower
bush but similar fly density, which would provide «n earlier
result. (See Block VI.) Wadhatego clearing therefore was left
out of the sch It remgins as a protection to traffic and a
starting point for elimination of fly up-stream, which is now
going on.

(5) Work carried out.—Felling and piling was commenced
on the 26th December, 1933, and continued up to the 10th
February, when all labour were transferred to Wadhasaa Clear-
ing. It was recommenced on the 5th April, but owing to the
rains the labour gang decreased considerably in size, and the
work was not completed until the 12th June.
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It was expected that August and September would ‘be -
comparatively dry months, but of the 61 days, rain fell on 34,
By this time the felled bush was almost entirely covered by
<reeper growth. On 24th September the labour started to re-
clean the clearing by cutting all re-growth ; after allowing five
days for the creeper growth to die and dry out, the cut bush
wa< burnt in small sections as the work of cleaning up pro-
yressed. Thie continued up to the 27th October, when the dead
wood was too saturated- with rain to burn. The remaining
portion was cleaned up in December, 1934, and February,
1935, when it was eventually burned.

Since this clearing was not a part of the main scheme,
very little maintenance work has been carried out.

(e) Wadhakech Clearing. .
(1) Location.—On the Kuja River, south of the tsetse fly
control camp between Wanjawe and Odielo bush.

(2) Dimensions.—Total clearing, 200 yards along by 1,400
yards across river; approximately 25 acres dense heavy bush
and 32 acres open bush; total, 57 acres. Cost, Sh. 1,378.
Length of river in clearing, 350 yards.

(3) Description of bush.—The original bush was very
dense for about 450 yards on the eastern side and then be-
came lighter, with small open glades. A narrow native path
ran through this. On the western side the river bank had
heavy. dense bush, which gave place” gradually to lighter
growth and thickets. A cattle track ran through this.

(4) Object of clearing.~This is purely a cutting thrcmgh
the heavily infested Kuja bush to afford some degree of pro-
tection for the heavy native traffic between Kaniadoto and the
two locations, Kawoch and Kaniamkago. This trafic had
increased considerably during the period of the experiment.

The clearing will be enlarged to form a barrier clearing
11 connection with later operations.

(5) Work carried out.—Felling and piling was started on
the 13th June, 1934, and completed on the 16th July.

A clean-up was necessary in November and again in

JJanuary, 1935, when it was burnt. The fire was thorough ; it
left the clearing exceptionally clean.

. ) 11

Avgwall eigunt of maintenance was carried out in May
and Jine, and stwe slight attention to light re-growth will be
necesssry in the near future,

(f) Wadhagulu Clearing.
(1) Location.—At Wadhagulu ford on the Kuja River,
opening on to Utangi Plain. This clearing is the northern
barrier to Block VI.

(2) Dimensions.—Total clearing, 1,060 yards along by
1,700 yards across river; approximately 60 acres of heavy
bush and 310 acres of open parkland ; total, 370 acres. Cost,
Sh. 2,602. Length of river in clearing, 1,833 yards.

(3) Description of original bush.—Original bush-was com-
Paratively narrow, averaging only about 300 yards deep. The
<eastern edge of the Utangi Plain forms the west bank of the
river, which in a few places was almost free from bush, The
Utangi Plain is open country with an occasional tree of the
acacia group.

(4) Work carried out.—Clearing was commenced on the
14th July, 1934, and the riverine bush proper was completely
felled and piled by the 17th August. = Clearing the trees from

. the open parkland occupied four days. Ten days was spent

from the 29th October cleaning the felled bush of creeper
growth. On the 12th December, after a short dry spell, an
attempt was made to burn. Rain prevented a successful burn-
ing. From 18th to 29th January, 1935, the debris was re-
stacked and burned with greater Small maint

work was carried out in March, May, June, July, August and
September.

The clearing is now in a fairly clean condition, but a
<ertain amount of work remains to be done to kil} off regenera-
tion from surviving roots,

(9) Wadharia Clearing, Kuja River.

(1) Loeation.—At Wadharia ford, on the Kuja River,
south of Block VI.

(2) Dimensions.—Total clearing, 1,020 yards along by
000 yards across river ; approximately 42 acres of heavy bush,
and 190 acres of open parkland with occasional thicket ; total,
232 acres. Total length of river in clearing, 1,393 yards. Cost,
Sh. 1,811,

= ]
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(3) Description of original bush.—The bush in this ares,
very similar to that at Wadhagulu, averaged about 200 yards
deep. Tn places the west bank wvay devoid of bush, and opened
direct on to Utangi Plain. The distance from ‘Wadhagulu to
Wadharia Clearing is approximately three-quarters of a mile.

(4) Work carried out.—Clearing was started on the 18th
August, 1934; falling and piling were completed on the 7th
September. Five days were spent in November and five days
in January cleaning up the creeper growth, and the cut bush
was burnt on the 14th and 15th January, 1935. Debris was
collected and burnt in February. The river banks weré cleaned
in March, May, July and September. The clearing is now in
o fairly clean condition, but a certain amount-of maintenance
and destruction of regeneration from surviving roots remain
to be done.

(k) General Summary.

The work on the five new clearings, namely, Wadhasaa,
Wadhatego, Wadhakech, Wadhagulu, and Wadharia, was
commenced on the 28th December, 1933, and felling and
piling was completed by the 7th September, 1934. Much
creeper growth occurred in all clearings during the enforced
period of waiting for weather conditions suitable for burning.

The combined total width of these new clearings is 8,920
yards ulong-the river, with 7,254 yards of. river bed (i.e. 8%
miles of river bank). The clearings contained approximately
340 acres of heavy, dense riverine bush and 620 acres of more
open country with scattered tyees and thickets. The cost of
felling and piling heavy riverine bush is approximately
BSh. 10/50 per acre (for labour only), and of open country
Sh. 1750 per acre. The cost of burning varies with the nature
and density of the cut bush, Very dense bush burns much
better and cieaner than patchy bush. The carrying off of cuf
Vegetution by natives must be prevented ; it results in incom-
plete burning.

The cost of slashing down creeper and secondary growth
on a felled clearing is heavy. Clearings should be made, if
possible, just before the dry season, to avoid a long waiting
period, durmg‘i*vhich time secondary growth may become very
dense.

IL\

N TABLE 1
SUMMARY OF EXPENDITURE ON LABOUR FOR ALL
CLEARINGS
. Rate
Men-days Per Day Total
Orassr— Cents *Sh. ;ai
Maintenance only : 5 1,208 20 241 60
WADHADENG—
Extensions to Original Clearing
(Felling and Piling Virgin Bush) 1,784 20 356 80
Majntenance by & s 3,379 20 675 80
5,163 20 1,032 E
WADHASAA—
Felling and Piling Virgin Bush. 8,685 20 1,337 00
Burning .. .- - .- 2,342 20 468 40
Maintenance v - e 3,031 20 606 20
12,058 20 2,411 60
WADHATEGO—
Felling and Piling Virgin Bush. . 6,456 20 1,291 20

Creeper Growth and
Burning .. e = s 6,854 20 1,370 80
Maintenance N we - 370 74 00

13,680 20 2,736 00

WADHAKECH—
Felling and Piling Virgin Bush. . 2,645 20 529 00
Cleaning Creeper Growth ve 1,684 20 312 80
Maintenance = . 875 20 75 00
4,784 20— ) -;58 80
“WADHAGULU— -
Felling and Piling Virgin Bush. . 4,944 20 988 80
Cleaning Creeper Growth vis 1,197 20 239 40
Buming .. .. .. .. 1,619 20 303 80
Maintenance o .. . 1,377 20 275 40
9,037 20_ 1,807 40
WaADHARIA—
Felling and Piling Virgin Bush. . 2,028 20 585 60
Cleaning Creeper Growth . 1,365 20 273 00
Burning .. . s N 734 20 146 80
Maintenance o - we 1,266 20 253 20
6,203 20 1,258 60




Chapter I'—ELIMINATION OF G. PALPALIS
(a) Infested Blocks (See Map I).
Blocks of infested bush isolated from the main body of fly
©on the Kuja and from one.another were as follows :—

Nos. I and IT on the Nthiwa River.

No. IIT comprising the lower portion of the Nthiwa River,
together with the Pala and Mirogi Rivers. For our records
this big block was split into two< No. 111, Lower Nthiwa and
Fala Block, and the Upper Pala and Mirogi Block.

No. VI on the Kuja River below the Nthiwa junction.

(Nos. IV and V were selected north of the Nthiwa Jjunc-
tion, but their isolation would have demanded too great an
expenditure of money and time.)

(b) General Outline of Operations.

Paths were cut for fly boys through the bush along or
near river banks in all blocks and control areas.

Trapping, hand-catching, and pups collections were the
only methods used. Collection of pup@ was given up as un-
economical since breeding was found to be so very scattered.
(See page 31.)

>

It was originally intended that various methods of fly
destruction should be applied in Block I, using Block II as a
control. The initial fly density in Block II, however, was
¢onsiderably reduced by the training of fly boys. Block I was
therefore used as a control, and Block IT for the first steps in
tsetse elimination. But when traps were available in Novem-
ber, 1934, two months after the beginning of operations, flies
had been so reduced in Block IT by previous hand-catching
that the traps caught extremely few. Since the testing of
traps was an essential part of our proposals, we installed them
in Block I in February, 1934, which théreafter could not be
used as u control A control round was then established in the
Odielo bush southwards of Wadhasaa Clearing. (See page 23.)

Ietween October, 1933, and February, 1935, the flies in
Block II had been reduced by approximately 98 per cent (as
indicated by catches per fly-boy-day).

Marking experiments indicated, however, that flies were
crossing from the Pala River bush, which is only about 900
yards distant from the Nthiwa in the vicinity of the Wadha-
deng Clearing.

. Thicle ring of thicket between the two rivers appeared
0. 0o _costly. [t-was ‘decided therefore to eliminate the fly
in the whole of the Pala and Mirogi River bush.

- Wadhasaa Clearing-was made to isolate the whole of the
“belt from the Kuja River, and hand-catching began along these
rivers. By March, 1935, flies had been reduced to negligible
numbers. (See pages 28 and 33.)
~ At the same time reduction had been going on satisfac-
torily in Blocks 1 and II. (See pages 16 and 24.)

The reduction of palpalis on these three tributaries per-
mits safe reoccupation of some six square miles of land which
had been evacuated many years ago because ‘of sleeping sick-
ness. It frees from fly a much greater area than this, but the
lower three square miles is being kept unoccupied until fly in
the Odielo bush south of Wadhasaa has been eliminated.

Whilst fly-eradication progressed in the Nthiwa-Pula area,
Block VI on the Kuja was isolated. (See page 26.) Though
the clearings on each side were not burned until three months
later, traps were introduced on the banks of the river. These
were allowed to functionalone for some six months. (See
page 27.) Hand-catching was then started with considerable
increases in captures. (See page 33.) Control fly rounds were
carried out in the river bush north and south of the block. (See
page 34.) Up to 80th SBeptember, 1935, nearly 40,000 flies had
been taken from the block, with a reduction in density from
about 170 per boy-day to 12.4 per boy-day. :

Elimination is being continued.

{c) Descriptions of éach block in their order of treatment,
and the work carried out in them, are now given im -
greater detail.

(1) Block 11, Nthiwa River.

Description.—This block, situated betweer. Olassi and
‘Wadhadeng Clearing on the Nthiwa River, is just over three-
quarters of a mile in lengih. Tt curries very dense riverine
bush, the greatest width of heavy bush being approximately
600 yards. On the northern side, numerous clumps of thickets
form a eonnection with the heavy bush on the Pala River. On
the south side, the country is fairly open and slopes up to a
ridge on which there are several native bomas. The length of
the river in Block 1T is 2,096 yards,

Original Density of Fly.—In May, 1929, Hopkins @ re-
corded an average density of 9 males per boy-hour in this area.
In July, 1932, Harper ©) recorded an average of 11 males per



i8 operations di 1932 and early 1933 lppur
 to have zg&md dunnty»ml;'m‘mmnbiy since it was only

12 per'boy-day in October, 1933 (Table IT). This is low.

medlauajm—-’hbhﬂihmnthemdﬁy

Normal fly fluctuations in 1

from Odielo bush (page 9}) 2
TABLE 11

BLOCK IL—NTHIWA RIVER

Ernaxarion or G. PALPALIS By HAND-cATCHING

A
Days
. . [Fly-boy| Male | Female) otal | Catch
Moxru (Ot | Bava’ | Flies | Flies | *eoale | Total | G oy
Dey
1933
October. 12 127 | 741 502 | 207 1,622 | 11-984
November | 26 244 | 800 | 8I3| 313 1,085 | 7.9%0
December | 22 505 | 764 | 779 79 (1,622 | 3211
1934
January . | 27 306 | 427 | 387 28 | 842 | 2751
February | 22 206 | 37 47 — 84 | 0-283°
March .. | 27 216 | 25 19 — 44 | 0203
April 25 100 11 7| — 18 | 0180
May 27 108 { 21 22 4 47
June 26 145 | 12 10 1 23| 0158
July 26 104 7 16 1 23 0221
August . 27 108 [ 11 9 1 21| 0194
September | 24 06 4 0 0 4| 0041
October . 27 108 3 0 0 3 0-027
November | 28 104 3 4 0 7| 0067
December | 22 88 i 0 1 2 0-22
1935
January . | 27 ’ 108 2 0 0 2| o018
February. | 24 | 96 1 0 0 1| 0010
March . | 26 | 104 0 0 0 0 -
April 2 | 52 0 0 0 0 -
May 27 ‘ 54 0 0 0 0 —_
June 7 14 0 0 0 0 —
July 18 40 1 1 1 3| 0075
August .. 27 54 0 1 0 1| o018
September | 25 50 0 0 0 0 —
24 Months | 571 | 3,227 2,880 | 2,616 | 708 |6,304 —
I

s

. TABLE
- —
Brocx TI (Hand-eatching) | Broox I. Coraor
—
-boys 1,."“ L . Flies Per| Fly‘boytl R:,l Flics Per
Catching| Caught Caught Boy Day
13 162 124 13 144 11-0
7 119 17:0 7 159 227
9 72 80 3 101 338
7 34 48 3 111 370
0 447 47 3 126 420
19 8 0-4 3 145 483
16 5 0-3 3 129 43-0
TABLE IV
BLOCK III AND LOWER PALA
ELnanation or FLy sy HAND-oATCHING
Days |1y boy| Male | Female| e Pty o
MONTE |ogeqp. | -00¥| Ma N4%6 Female | Total | Catch Per
r goyl Flies | Flies Flies Fly-boy
! ing Day
1934
February . 15 172 408 304 28 740 4-302
March .. b4 335 582 551 72 [1,155 3447
il e 25 375 374 405 40 819 2184
. 27 512 | 260 359 42 670 1-308
June .. 26 509 166 268 30 4564 0-891
July .. 26 194 67 110 10 187 0963
August . . 27 200 50 46 3 0 0341
September | 25 370 [ 56 54 3 11 0-306
October.. | 27 432 45 57 5 107 | 0247
November | 26 312 53 67 9 120 | 0413
22 264 32 43 4 9 0-209
27 824 48 47 2 97 0-209
24 168 9 ‘10 0 19 0-113
26 269 9 15 0 24 0-089
24 281 13 19 6 38 0-185
27 264 20 47 10 77 0-201
25 430 43 112 19 174 0-404
27 406 56 65 4 125 0-307
27 264 15 19 0 34 0-128
25 158 2 5 0 % 0-044
505 6,329 2,267 | 2,503 287 |5,147 —
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(2) Block 111, Nthiwa and Lower Pala, ]
~ " Description.~—Block 111 is situated betwm Wa&hmt
and Wadhadeng Clearing on the Nthiwa River, and is con-
nected to the bush on the Pala at the confluence of these two
rivers. The northern limit of the Lower Pala is the pative
path which passes through Wadhadeng Clearing, and
the Pala River at a point opposite this clearing. The total
length of bush is approximately 1} miles. ‘On the northern end
1t is connected directly with the bush on the Upper Pala and,
Mirogi Rivers. The block contains 8,066 yards of river bed.

. Original Density.—Hopkins  recorded a density of 11
p-b.h. in.this area in 1929,

In January, 1934, during a marking experiment, 1,000
flies were caught and marked by three boys in- 17 days of six
hours each.

Fly elimination began on the 1st February, 1934. On.that
day the catch averaged 7.5 flies per boy-day. Density was
very low. .

Elimination of Fly.—Fly boys were again used for hand-
catching, with a short period of pupe collection. Density was
too low for successful trapping.

From early July, 1934, hand-catching was carried out in
the Upper Pala and Mirogi area (page 21), which was not
separated from this one. The smaller numbers recorded from
this month onwards in Table IV are the result of this.

Influence of Floods on A ctivity of G. palpalis.—The ap-
parent increase in flies after February, 1985, was probably
due to a movement across the Wadhasas Clearing during a
flood period. There were two well-marked periods of river
flooding—late October and early November, 1984, and May to
July, 1935. Marked flies were released at the southern edge
of Wadhasaa Clearing during both periods. Recaptures on
the other side are shown in Table V compared with similar
recaptures during normal periods.

gk 19

TABLE V
* FLIES CROSSING WADHASAA CLEARING

&%) ,ad |31 |1
&
Exxton Eg ﬁgé 4 aél ﬁ E
s AR
wlH I R
|
Light Rains and Low !
Water—Ist to 22nd k
Oct., 1934 .. .. 576 1 57 17 02
Flood = Period—
Oct. to Bth Nov.,
- W4 .. . .. | L000 26 84 309 2.6
|
'L%c Rains and Low |
ater—12th March to |
27th May, 1935 .. 587 3 108 I 2.7 05
ing Flood Period—
D;Tl:g May to 8th July, |
W . .. | L7188 27 150 | 18 15

Nore.—At the time of Octpber and November experiment,
Wadhasea Clearing was 850 yards wide and in the March to July
experiment the clearing was 1,050 yards wide along the river.

Collection of Pupe.—Pupwe searching, in addition to
hand-catching of adults, was carried out in the months of
February, March and April, 1934.

The pupw searchers worked independently of the fly boys.
They were paid at the rate of Sh. 5 per month They selected
what appeared to be likely breeding sites, and worked together
i & group under the charge of an African laboratory assistant.
Results were as follows :—

Pur.
MonTa Papaboyl o5
Days Empty Full
1934—

February 5% s 3 64 179 11
March .. . i s 283 1,324 40
April .. o o e 179 525 13
ToraL .. 526 2,038 64

. Cost of Pupe Collection.—The total wages paid to pupe

* searchers for the above period was 8h. 116. Each living pupa

therefore cost Sh. 1/65.



During the same period (February, March, April), the

cost of hand-catching was approximately 14 cents & fly.

Breeding Sites of G. ptlpalis.—Riverine bush in this area
is relatively narrow, its extreme width being not more than
400 yards. Pupm and.pupa cases were found scattered through-
out the bush, the majority being found mearer the outskirts of
the bush belt, in rotting leaf humus, ‘and under light bush
which produced a mosaic of sunlight and shade.

(3) Upper Pala and M irogi Rivers.

Description of Block.—The bush in this area -is continu-
ous with that of the Lower Pala, the lower limit of the block
being marked by a native path. As already mentioned, the
work here was recorded separately from that on the Lower
Pala because of the unwieldy length of the whole of the Pala
and Mirogi Rivers, and also becanse there appeared to be a
distinct concentration of fly, as though a distinct colony, near
the junction of the Pala and Mirogi Rivers.

The total length of river in this block is approximately
five miles, and of riverine bush three and a half miles,

Original - Density —In 1929, Hopkins ® recorded an
average density of 15 m.p.b.h, .

At the end of June, 1934, d!‘;nsity was 13 per fly-boy-day.
This was again recorded in J uly on the first day of elimination
operations. It seems probable that density in this block had
been reduced by earlier catching carried out in Block IIT
(page 17). %

Elimination of Fly.—FElimination in this area commenced
on the 2nd July, 1934. \Hand-catching was the method
adopted, with a short period of pupe catching,

Table VI shows progress made from July, 1934, to Sep-
tember, 1935,

An interesting point is that no marked flies from the
Odielo control bush were caught in this area. Moreover, the
floods appear not to have influenced fly densities in these
upper reaches. This suggests that fly movement on these
rivers was rather more restricted than one might expeet.

It was suspected that a slight interchange of flies went
on between this block and Block I on the Nthiwa (see map).
In May, 1934, about 700 flies were marked in Block T; of these
five were captured on the Upper Pala between July and Sep-
tember, 1934. In August, 998 flies were marked in Block I,
of which one was captured on the Upper Pala in December.

2 - - " .
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Soltection of P — hing was carried out in
Collection of Pupte. Pupm' searc . o0t
Septemhar and October, 1934, with the following results :

Pupa-boy Purz Fouxnp

i The Empty | Full
mSepwmber E 5 s 143 774 12
6cwber - .s s 208 653 . b
ToraL .. 351 1,427 ‘ 17

Most pupe were found near the out_skirts of the bush,'ig
loose, friable soil under a layer of rotting leaf humus, wit
light overhead shade.

Pupae collecting again proved to be very much more costly
than hand-catching adults.

TABLE VI
UPPER PALA AND MIROGI
ELIMINATION BY HAND-CATCHING

i Average
[Pregnant| -
Days [F1y-bog| Male | Female| Fomalo | Total cﬁw};:er
+ MonT= |Catch. Days | Flies | Flies Flies [); vy
ing ay
1034
5 2.508
6 314 975 3m 69 | 815
iuulmym N 346 197 | 248 28 | 473 | 1367
September | 25 | 250! 151 | 125 12 | 288 | 150
Qctober. . | 27 338 | 84 82 8 | 154 | o0
we x| B 6 8 ! E
December 22 2 |
1986 1
uary 9| 0218
| e 270 | 28 20 2 8
.;':'l:nmry. 24 240 | 10 9 0 19 | 0079
26 22| 12 15 1 28 | 0095
April .. | 24 | 20| 12 10 o | 220 o104
| % 186 8 5 3 16 | 0085
Juse .. | 25 244 9 9 1 1o | oory
Juy .. | 27 312 9 13 0 2| oo
August .. | 27 242 5 2 1 8| oo
8eptember | 25 174 4 -3 0
‘ToraL . | 384 | 3,808 ' 989 | 992 134 iz,us ‘ —
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(4) Block I, Nthiwa River.

Description of Block.—This block of 1} miles of riverine
bush is situated between Olassi Clearing on the south and the
Kisii-Karungu road on the north. The bush at the southern
‘end is fairly open; in the centre it is dense; at the northern
end it thins out to clumps of thickets with a few trees of the
acacia species, and finally to open banks with reeds and her-
baceous growth.

The length of river in the block is 3,868 yards, or approxi-
mately two and one-fifth miles.

Original Density.—TIn 1932, Mr. J. O. Harper ©® recorded
an average of 7 male flies per boy-hour over eleven catching
sites.

In October, 1933, when the present operations were com-

menced, the density was 11 per boy-day. We cannot account
for the apparent reduction in density.

Elimination of Fly.
From October, 1933, to February, 1934, this block acted

v 23
All traps used were the 4 ft. single screen Buttock type
designed-by Mr. C. F. M. Swynnerton.
Hand-catching.—On the 1st November, 1934, band-
tching was cc d. For a comparison of the two
methods the traps were left in position for one month while
hand-catching was in progress.

The results of the two methods are briefly as follows : —
40 traps caught 59 flies in 28 days.
10 fly boys caught 1,324 flies in 26 days.

. The total number of flies canght in this area up to Sep-
tember, 1935, was 4,059 (1,521 by trapping. 2,538 by hand-
catching).

Hand-catching results in a quick reduction of density.
This is desirable.

Collection of Pupe.—The following table shows the num-
ber of pupm collected in Block I.

as a control for Block II.
T I . . 1 F
Trapping.—At the end of{“?bmry, 1934, trapping sites Ao h;]g:yl:oy Purx Founn

were _selected and cleared. ].)urmg March, seventeen traps Empty Full

were installed, and in May another thirteen were in action.

These were allowed to function until November, with results 1

shown in Table VII. . November, 1934 .. 148 248

TABLE VII December, 1934 .. 190 489774 ) lﬂ

__ . NUMBER OF FLIES CAUGHT IN TRAPS ToraL 338 187 } 21

M ’Numbernf Male | Femal Total B o .
o { Traps J - Flies Fliss ¢ (5) Control Fly Rounds for Blocks I, Il and 111

93 ! T [l and the Pala and Mirogi Rivers.

1934 — : i ) 1%
Apri irol fly rounds for the purpose of watching normal fly
A;’ :;‘ e :; 'I ;g 32 1 ACOB o wire d in the Qdielo bush below XVsdl-
o ' e | 188 i ing was completed in April,
Jung ] 123 180 2% hasaa Clearing wllx;n that clearing wai p!

Jaty - 40 123 141 264 1934. (See Chart I1.)
ugust i 40 104 ) . .
Beptember . ‘ 40 76 :g gﬂ’ Paths were cut for this purpose from Wadhasaa Clearing
gcmb";m S o 19 51 " through the Odielo bush and along the Kuja to Wadhakech
ovember . . .. 1‘ 40 16 43 59 Clearing (se¢ map). Observations were made on fly actn'lt.y
NiNE Monras. . = , 627 804 | 1581 in thé northernmost Odielo bush, and also in the denser Kuja

RiVer bush, the records of these two areas being kept separate.

. This total is about 40 per cent of the number taken
this block by all methods (see Table v, bk o

Catches are shown in ‘Tables IXa and IXB.




Moxta |Catch- [Fly-boy| Male | Femal
|"ing ys | Flies | Flies

1934 | ‘
November | 26 254 [ 609 | 588
December 22 220 | 321 264

1035
January . | 27 270 | 192 | 174
February . 24 240 48 37
March .. | 26 180 | 29 1y |
April | 166 | 11| ¢
May 26 1271 g 8
June | 25 50| 3 J 3
Juy a7 54 7 3
August .. | 27 54| 4| 5
September | 25 50 2 | 1

Torar NumBer op Fries Takexy Our br/chx I

T
| Pregnant
Male | Female | Female Total
Flies | Flies ’ Flies
By Hand-catching - 1\1,235 ’ !
Hyh Previous Control Fly il 1 i
ounds . 515 298 102
! 91
By Trapping . 621 894 — 1.52?
By Pupm . - | = 21
ToraL 2377 | 2305 | 208 | 4974
— | |
B S SR

There appear to have been two peaks in a year—a main
peak during the period May to July and a secondary one in
November-December. Thege peaks were to a considerable
degree due to an increase in female activity. It is in i
1o note, too, that the percentage of pregnant females was
lugher during these peak periods. And there appears to be a
correlation between activity and rainfall or resulting humidity,

since the peaks followed the periods of heaviest
frequent rainfall. (See Chart I.) ot

The Odisls cirve follows that of the Wadhakech (Kuja)
area by about o month (Chart I). It may be that the condi-
tions responsible for fluctuations in activity or density are
earlier on the Kuja, with its denser bush and higher humidities.
We have previously drawn attention to the apparent increase
of activity on the Nthiwa-Pala Rivers, during flood periods.

TABLE IXa
ODIELO BUSH—CONTROL ROUND
Days Pregnanf Aver
Moxts  [Catch- Fg;bny %{a}: Fl'fl:::le Female | 1041 CFal'.o.lLfer Eg
ing ys Flies ly-boy
Day |
1034
April 4 8 157 46 15 228 28-500 27
May 2 4| 130 79 20 | 238 | 59-500 | 41
June 4 8| 485 | 204 82 | 771 | 08375 |37
July 4 8| 783 | 243 57 11,083 [135:376 | 28
Avgust .. | 2 1| 240 59| 18 | 317 | 79250 | 24
September | 3 6| 127 7 24 | 228 | 38000 | 44
ootober.. | — | — | — | —| _ || _ |_
November 1 2 53 21 5 9 .39'500 33
December | 4 | 8| 253 | 164 48, | 465 | 58-125 | 456
1935 ‘
January . | 4 | 8| 368 | 205 24 | s07| 7425 | 38
February. 4 8 177 81 17 275 | 34615 35
Mareh .. i 2 a5 24 2 91 45-500 28
Aprit .. | 1 | 2| 4 i 38 | is 83 | 41-500 | 60
May .. | 1 2| 39 61 27 | 127 | 83:500 | 70
June . - —_ - — —_ —_ — —_
Juy .| 2 a| 239 | 27 20 | 336 | 96-500 | 38
August .. | 4 8| 303 | 144 35 | 482 | 60-250 | 37
September | 4 8| 211 | 125 24 | 420 | 52-500 | 35
ToraL. | — 90 {3,741 | 1,688 | 441 |5,870 | 65-0 36




[ 55
Da; i
(Catoh. 28
7 |
1934
April 4 8 414 | 172 34 | 620 77
May 4 8| 975 518 154 1,647 | 205 41
June 4 8 (1,109 | 338 92 (1,639 | 192 | 2
July 4 81,120 | 373 | 108 (1,601 | 200 | 80
August 4 8| 846 368 54 |1, 158 33
September | 4 8| 850 | 230 31 L1l | " 138 | 23
October. 4 8| 841 | 198 3 (1,060 | 133 | 2
November | 4 8| 993 260 49 1,302 | 162 | 2¢
December | 4 8| 938 | 331 97 (1,366 | 170 | 31
1935 |

January . | 4 8| 506 174 15 | 1785 08 | 24
February. | 4 8| 677 187 39 | 903| 112 | 2
March 4 8| 709 | 154 43 | 906 | 113 | 22
April 4 8| 847 208 30 |1,083| 135 | 22
May 4 8 117 381 77 |1,145 | 143 | 37
June 4 811,004 | 675, 136 (1,815 | 226 | 45
July 5 10 11,338, 565 | 107 (1,995 | 199 | 33
August .. | 4 8 (1,060 | 205 67 (1431 178 | 25
September | 4 8| 752 | 183 41 | 976 | 122 | 23

TotaL. | — | 148 ’15.790 5,561 | 1,200 |22,560| 154 | 30

|

(6) Block VI, Kuja River.
I)r.\'rnpﬁun.vBloq(‘ VI is situated at the eastern edge of
Utangi Plain on the Kuja River, between Wadhagtilu and
Wadharia Clearing.

It is approximately three-quarters of a mile long, and con-
tains 2,443 yards of river bed. The greatest depth of bush
through the middle is 860-900 yards.

On the west bank the bush forms a narrow fringe averag-
ing not more than 200 yards deep. In some places, such as
watering places, it is not more than 50 yards deep. The
Leaviest bush is on the east bank.

The vegetation consists of the usual dense thorn with oc-
casional big acacia and fig trees.

Original Density.—In the 1929 survey ) the average of
four different sites was 25 males per boy-hour.

<

Befare tnp- were placed in November, 1034, two fly
roundg were made, with the following results :—

365

Average
Total | Fly-boy
Hours
baid -

g .
Bliminalion of Fiy.

The methods tried were :— .

(i) November, 1934, to April, 1935, trapping with
65 8.8.B. traps.

(i) May, 1935, one month traps in conjunction with
hand-catching.

(iti) June to September, 1935, hand-catching with nets
only.

(iv) March, 1935, intensive pupe search in one small
area.

Trapping.—In November, 1935, after Wadhugulu and

/ Wadharia Clearings had been made, but not burned, paths

were cut on both banks of the river and sites for traps were
selected. Thirty traps were put up on the east side and
thirty-five on the west.

Map III shows the position of each trap.

Table X shows the total monthly catch on each bank.

TABLE X
Percentage
Fast Bank [West Bank of Catch
Mowta 30 Traps | 35 Traps | Total From
West Bank
Per cent
359 2,610 3,014 *86
025 3,058 8,083 76
344 1,719 2,083 83
202- 1,002 1,384 70
225 817 1,042 78
160 838 1,028 81
114 444 558 80
2,485 10,5687 13,072 81

*Five days catching on west bank _before. work commenced on
east bank. ®
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Traps were cleared twice wﬁkl’y. Details of each clear-
ance are given in Appendix I, and of the monthly catch for
each trap in Appendix IT.
TABLE XI
FLY ROUND AND \MARKING EXPERIMENT, BLOCK VI

| |

East Bank l WEesT Bank

Date Fly- Pregnant, Pregnant)
boys | Male | Femalel gopale | Toga) | Male | Female | Frvuate | Tota

Flies | Flies : Flies | Flies “Flies
8th March | 2 | — = — — | s 2 1 10 119
sth ., | 2 | 48 13 3 64 | &7 37 7 101
26th ., | 2 | 47 13 4 64 | 66 8 08
2nd April | 2 | 79 27 5 (111 | el 21 7 89
9th . | 2 | 34 15 4 53 | 65 27 9 101
16th 2 | 48 21 4 73 | 21 8 2 31
24th | 4 | o9 3 | 13 e | o4 57 | 15 156
Torar.. | 16 | 355 , 126 ' 33 luu ’IM ' 109 , 58 | 605

Total flies caught and marked, 793 males, 416 fomales== 1,209 flies.
Density over the period was 75 (marked) flies per boy-day.

It is interesting to note fhat more females than males
were captured by the traps.

The much bigger catches on the west bank are striking,
for the river is nowhere more than about 60 feet wide in this
block. In an attempt to explain this e carried out weekly
fly rounds on both banks between 8th March and 24th April.
All flies caught during these rounds were marked and released
by two boys. The boys started down the west bank and, re-
turned along the east bank on every occasion, except on 2nd
and 16th April, when the order was reversed. The last round
on the 24th April was carried out by two boys on each bank
simultaneously. Catches are shown in Table XT.

On both banks more flies appear to have been caught and
marked during the early hours of each day than later. The
lust round suggests that the fly population on the east bank
Wus approximately the same as that on the west bank.

Trapping of Marked Flies.—Of the 1,209 marked flies re-
leased (Table XT) on both banks, 17 males and 2 females were
trapped on the east bank and 96 males and 36 females on the
west bunk—12 per cent of the total number released. Though
only 35 per cent more flies were released on the west than on
the east bank, the recaptures in traps on the west side were
about four times greater than on the east.

When- hand-catching was started in May, 1935, the cap-
tures by-an equally distributed number of boys on the east and
west banks were 3,767 and 3,651 flies respectively. It seemed
therefore that though densities were about equal, the traps on
the west were very much more effective than those on the
east bank.

All the traps were identically the same in structnre and
size. They were all slung on wires as near as possible to the
rriver’s edge, but the distance naturally varied somewhat with
the nature of the banks. The immediate surroundings of traps,
too, varied with the density of the vegetation, but bush types
appeared to be general.

One factor, however, seems to have influenced results;
that is, the siting of traps in relation to the curves of the river.
It will be seen from Map I1I that nearly all of the most
effective traps on both banks e sited on promontories.
Traps 103 and 104, 97 and 96, 88 ahd 89, 74, 77, on the west
bank, and trap 69 on the east bank, are so situated. This may
account, not only for the higher catches in these particular
traps, but also for the much better results on the west bank,
since fewer sites of this kind were used on the east bank.

The effective traps on both banks therefore appear to have
been so, to some extent, because they were able to attract flies
away from the traps opposite to them. This is particularly
noticeable in the behaviour of the two best traps on the east
bank ; number 69 deprived traps 75 and 76 of their flies, and
49 influenced the numbers captured by traps 101 and 102.

If this is a legitimate explanation, then the sight of
G. palpalis is a factor well worth catering for ir simple
trapping.

Traps were probably a“great deal too numerous in this
block.

With regard to individual traps, there was one outstand-
ing result. The trap on site No. 103 on the west bank ac-
counted for 21 per cent of the flies caught on this bank. (See
Appendix II.)

Baiting of Traps.—A few tests were made with a scent
bait consisting of ether extract of elephant penis. This was
not the best of baits for palpalis, but there was insufficient of
any other kind available. The material was smeared along the
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" topsof the screens-of the traps. One of these was placed in'
Pposition in each ofitbe trapping sites 102, 104 and 105, about
three yards from the unbaited traps’already on those sites.
‘Every three days an exchange of positions was made of the
baited and unbaited traps on each site. ‘The trap at 103 was
used as a control..

Table XTI shows the captures for each three-day period.

Results were not very encouraging. The position of the
traps in each site appears to have been a greater influence than
the bait. If such small catches can indicate anything it is that
most flies approaching the trapping sites came from one diree-
tion. A more satisfactory result is the definite increase in
captures at site 104 and the decrease at 108. (See Table XIT
and Chart IIT.)

Other small tests in baiting, on similar lines, were carried
out. Results indicate that this particular bait under the con-
ditions existing may or may not incréase the numbers of flies
trapped. Probably the placing of a baited trap only a few
vards away from an unbaited one was bad technique. It may
be, too, that two traps, whether baited or not, constituted
a greater attraction than a single trap, so that catches in sites
with two traps may not properly be compared with those of
only one trap. ’

TABLE XII
SCENT BAITS )
PosrTioNs or BArrep aND CoNTROL TrAPS 0N EacH Srre Revensen
AT Em""l‘—.n-nn' Periop

Brge 102 | Srre 104 | Srre 106 103

(ConrroL)

DaTe Traps

Male| Fo- (Male| Fe-*| Male| Fe- |Male| Feo-

male male male

8th-11th Nov. | Bait 1 0 11 9 [ 2 = | —
Control | 1 3 17 15 4 6 20 37

11th-14th Feb. | Bait 2 1 20 |12 0 0 -] -
Control | 1 0 |10 8 0 2 3 6

15th-18th Feb. | Bait 2 0 [14 |20 3 0 [ — | —
Control [ 2 1 5 7 o 0 2 |10

10th-21st Feb. | Bait 2 0 8 9 o 1 balll d
Control | 0 0 1 0 1 1 2 0

- Search for Pupe.

&. palpalis.—The failure in other blocks to find what
appeared to be a reasonable number of pupe was repeated at
the beginning of operations in this area. Five or six boys
specially employed for this work had been unable to discover
breeding grounds consistent with the density of adults.

There was nothing surprising in this, since in all previous
palpalis surveys of river areas in Kenya we have only once
(Aloach River, Kochia, 1926) found a considerable concentra-
tion of pupwe. The present work afforded-an opportunity to
discover reasons for this apparent nnorthodox behaviour of a
much-studied fly.

An area of approximately 12,000 square yards, based on
about 293 yards of river bank, was marked off in typical bush
on the west bank of the Kuja River (see map). The area éon-
tained three obvious types of vegetation and shade :—

(1) About 2,200 square yards of very dense bush and con-
sequent deep shade on a damp, tacky soil.

(ii) An old river bed with very high, but scanty low shade,
which is obviously flooded for periods during the
wet season and is therefore apparently suitable for
breeding only along its edges. This had an area of
some 1,000 square yards.

(111) The remaining bush, on a friable loam soil, covered
with the usual vegetable debris and providing a
mosaic of shade and sunlight.

There were 41 recumbent logs and trees in the whole area.

Seventy specially engaged boys were employed to search
every inch of this area. The search was completed in 23 days,
each boy covering about 7} yards in a day of six hours. The
positions of pupe or pupa cases were marked by labelled sticks.

Results are interesting. In areas (i) and (i) no pupm or
cases were found except on the edges of the old river bed. In
area (iii) 3,584 pupa cases and 84 living pupe were found. The
latter were scattered throughout the area in 57 sites. The
greatest concentration yielded 8 pupm; most sites provided
one or two each. Only 15 of the recumbent logs had pupwe
within a foot of them, and only one sheltered a living pupa.
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The many old cases were similarly widely scattered, the biggest -

concentration producing 24.
A map (Map TI) has been produced to show this area and

- the distribution of pupe and cases in relation to shade. This

latter factor was measured very approximately by estimating
the percentage of the various areas in shade on sunny days
during the search. Thus 60 per cent shade means that more
than half of an area under consideration was shaded. Depths
of shade could not be indicated.

It 18 seen that the majority of breeding goes on in the
middle gradations of shade ; extremes of light and of shade are
avoided.

Relative dryness and safety from floods seem to be sought
after, for sites were most numerous on slightly raised ground.
Often they occurred on small mounds.

Of the 83 living pupwe, 56 were found within 15 yards of
the fly path running along the river bank. The search was
carried out in February, ¢ dry period, and it may be that at
such a time greater proximity to the river and its humidity is
desired. Perhaps, too, the fly path itself had facilitated breed-
ing near the river by opening up the bush that had previously
hindered the flight of pregnant females. That the river is not
alwiys so attractive is seen on the map. Living pupe were
found 45 yards from its bank.

G. brevipalps.—T'wenty-six pupe and 8,346 cases of G.
brevipalpis were also collected during this search. They were
distributed much in the same way as those of G. palpalis, but
renerally speaking they werd under deeper shade.

It the number of living pupa of G. brevipalpis bears the
sume relation to ving adults as do those of (. palpahs then
the population of the former in this block must be considerably
riore than 12,000 Yet, such are habits of C. brevipalpis, that
during the eleven months' operations only 46 adults have been
captured by boys and traps.

Costs uf Pupa Colleston. —This intensive search necessi-
tated an expenditure of Sh. 207 in wages for extra boys.

Traps  compared with Hmul-catching.——Hnnd-catching
started in this block in May, 1935, For a month the 65 traps
were allowed to function. The trap and boy catches were as
follows :—
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Sixty-five traps in 27 days G.e. 1,755 trap-days) caught
174 malés and 872 females.

Eleven boys (average) in 27 days (292 fly-boy-days) caught
3.246 males and 4,172 females,

A comparison of the efficacy and costs of the two methods
is much too early. Traps are still in the very early stages of
their evolution. But there is no doubt as to the method of
choice at the moment. Hand-catching is about seventy-five
times as quick as trapping at this density, and rapid elimina-
tion is obviously desirable

Hand-catching.—Table XIII gives the monthly number
of flies canght by fly-boys. During the period May to Sep-
tember, 1935, nearly 22,000 flies were captured, and the density
had been reduced from 25 to 12 per fly-boy-day.

Control fly rounds were carried out in the bush below and
above this block. Catches are given in Tables XTIV 4 and B.

A comparison of the figures in Table XIIT with those of
‘Tables XIV leaves no doubt as to the reduction of flies in
Block VI. This is shown in Chart 1V.

TABLE XIII
BLOCK VI.-KUJA RIVER

ELIMINATION BY HAND-cATCHING

| Days |y boy Maie  Fernnie Presnant (it\z:;ngir‘g%
Moxti  (Catch- | Payy” | Fliew | Flios - Female Total | ‘ply poy (& €
l ng | i Day ‘g
B I 3 ol s sp——
1036 | | ‘
May .. | 27 22 3240 352 w3 Ta | 2456
June [ 19 94 /1,366 2,061 484 (3911 415 ‘05
July .. | 26 88 (2,190 186l 331 ‘;.391 ws 50
August 27 216 (1,782 | 1494 161 [3.437 ‘ 150 | 48
September | 25 200 1 1,246 [ LOTT 164 (2471 | 124 40
Torar | 124 | 890 9,839 ‘I0.0ZZ 1 1773 21,834 | —
! S o

Density in November, 1034—168
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TABLE XIVa
WADHAGULU CONTROL FLY ROUND

]
Days |5}
ly-boy| Male | Female/ Pregnant
Mo |Catoh- |° 3 70¥| g | Homale e omalo
ing | Flies
S AR S R
1934 |

475 | 160 J 27

November ' 2 4
December | 2 4| 44| 164 43
1935 | ! i
| |
ga;';uary L I TR | 3
ebruary 12| 18
March ‘ - — g
April = - = -
May 2 4 348 171 J 50
June 3 L 420 307 70
July |2 4| 207 | 154 23
August . 5 [ 10 11045 | g0 | 129
September | | 2 | 181 41 ’ 14
Totau | — | 38 (3,514 | 1,708 !7 3 |5.613
-
TABLE XIVs
_ WADHARIA CONTROL FLY ROUND
o
Days g | ) av g i
MY Fly-boy| Male | Female/Pregnant| g
Monta  Catch Days ‘ Fliea | ;;::" Female | Total Caton B
ng Flies Fly-boy =
| Day
NS S i
1935 ,‘
| |
Feb: 2
ebruary 2 4 308 | 134 ’ 35 ( 487 124 | 38| 20
Marel :
arch 2 4 301 | 185‘ 66 | 562 138 43 35
April = - —
May 2 N [ w12 42 ’ 3¢
June 3 6 | 293 ‘ 18 59 50
July 4 8 580 | 24
| 1 l 27
August 5 10 |1,213 370 1
‘ | 6
September | 4 | 5 | so3 | 203 30
S R Mt Miiadl S
ToraL 443,479 | 14
ek ‘ 464 20

- . o e
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Chapter V—EFFICACY OF BARRIER CLEARINGS
Observations on Marked Flies.
Tt is useful perhaps to collect the various observations on
marked flies and present them in one chapter.
(a) Experiment I.—Block I, Nthiwa River, November, 1933.
Object.—To test the efficacy of Olassi Clearing, 700 yards

along the river.

. | - | Percentage |
Number of Flies | Number of Flies | of Marked
Marked Where | Recaptured | Flies Re- | Date of
’ Recap- | captured | Last Re-
—— ——|  tured 1‘——7 —-— ———————| capture
Fe- | Feo- | | Fe-
‘ Male | -~ | Total l.\!nlv mulaiTnml Male|
S Bl o ’ I i R
Nov.to | 515 | 431 | v | Block IT1 | 7| ! 16| 13| 20| 20-1-3¢
rd Nov., | | | itonipn® SESOE SRGT S| e oo
1933 | | Control | ! !
| Fly Round| |
‘ l {inBlockX| 10| 10| %20 | 19| 23| 2-2-34
|
U515 | 431 | ose | 7] 19l 36 |

Conclusions.—Flies were crossing the clearing in small
numbers. The twenty marked with an .asterisk occurred in a
catch of 274 during two fly rounds in Block T on the 31st
January and the 2nd February.

(b) Erperiment I11.—Block I, Nthiwa River, May, 1934.

Object.—In April, 1934, the fly density in Block I1 had
been 0.18 flies per boy-day. But in the following month the
density figure increased to 0.435. We desired to ascertain a
reason for the merease. Flies were ngain marked in Block 1.

N » Percentaga| -
Number of Flies Number of Flies | of Marked |
Dare or Marked Where Recaptured “lies Re- | Date of
MargING - captured | Last Re-
—— ——— tured —— - vl~ -——— -| capture
| Fe- | Fe- | Fe. |
Malo | 1ot v.\inh-;mﬂkl"low} Malef o |
. . B B ) - o S =S,
th to 20th | 330 | 471 i 701 | Block 11 | 4| 8 [l 1T 18-
May, 1934 ISy S S
{ Pala ! ! !
River. . | 2 3 ‘ 5 06 06 13-8-34
{ BlockTII | — | 1| 1| — | — | 30-6-34
‘. } Block I
| During
| Hand-
' catching | — | 1| 1| — | — | 17123
330 | 471 | 701 6l 13l 1wl 18 23]




36

Conclusions.—(i) Flies were _stil] getting across Olassi
Clearing from Block I. Since only 83 flies were caught be-
tween 11th May and 1st August in Block TI, the influence of
this invasion was considerable—14 per cent of the total catch.

(i) Flies were also crossing the mile of scrub-covered
higher land between the Nthiwa and the Pala Rivers.

(ii) The minimum age of the one female marked with an
asterisk was 206 days.

(c) Ezperiment III.—Block I, Nthiwa River, September,

T 1934, ‘

Object.—To indicate what percentage of the active fly
population was being captured in the 40 traps installed in

this block.
DATE oF Total | Number Recaptured ' Date of
MARKING Flies ' |  Last
M:u-lmdI (a) By Traps (b) By Hand ' Recapture
23rd August to (a) From 23rd August to !
27th September, | 998 28th Noyember .. 108
1934 (b) From 28th November 148 23-1-35
(b) On Pala River .1
Torar .. | 098 | 259 |

Conclusion.—The total catch of flies in 40 traps, during
the period 23rd August to 26th November, was 407, Marked
flies (108) therefore constituted 24 per cent of the captures.

We deduced from this, perhaps quite wrongly, that 24 per
cent of the total fly population had been marked (i.e. 998 flies),
and that the probable population at the time was about 4,000.
(The actual number caught after this date was 2,945.)

{dv Erperiment 1V.—Pala River, Jannary, 1934,

Object.—To ascertain the extent of the fly invasion of

Block II from the Pala River.

Percentage
Number of Flies | Number of Flies | of Marked
DaTE or Marked . Where Recaptured Flies Re- | Date of
MarkING ' Recap- captured | Last Re-
—— —— tured ‘rl-‘—“—*'_—— capture
" Male | g, | Total | Male | g | Totall Male | ¥
3rd to 23rd | 500 | 502 :x,(mé " Block 11 '| 14 [ 6 ;j 28| 12| 8334
1934 | = ! —_— R R G SR
| ! Pala ;
J " i River }
| | During
[ Hand. ! I
‘ ‘ | | cotching | 70| 88 | 128 {140 {115 | 31-5-35
500 | 502 1,002 1 | 8| 64l 148 (168 |127
- =

a7

< .

Bonclu{ion,z—-ﬁ‘;“ ‘numbers of flies were crossing to
Block IT, which is quite near the Pala at its southern end.

It was therefore decided to attack the fly along the Pala

and Mirogi Rivers. .

(e) Experiment V.—Odielo (Control) Bush, May, 1934.
Object.—To test the barrier effect of an 850-yard clearing

at Wadhasaa.

Number of Flies Numbef of Flies Percentage
DATE oF Marked Where Recaptured of Marked
MARKING . Recap- - Flies Re-
— tured  |—— = captured
-
[Male Fer | Total Male | X% | Total
to 29th — — {1,600 | Lower e

?ﬁy, 1934 Pala .. 6 9 15 0-9

BlockIIL| 5| 9| 14| 09

1,600 \ 1| 18| 20 1-8

1934.)

(fy Experiment VI.

carried out in August, 1934, after the rains.

Conclusion.—Flies managed to cross this clearing.
last marked fly seen in Odielo was captured on Tth August,

(The

This was a repetition of No. V, with the same object,

Pemenmu
i i Mar!
Number of Flies Number of Flies o! ! )
Flies Re- | Date of
Date or Marked Whex;s. Recaptured phwteo ll Eper'l
¢ tured capture
Fe- | Total Fe-
Male ::fe Total Male | " Male | o
20th 1,055 | Lower
mmu w5 5% Pala .. 2l 7 9| 04| 12
Block IIT 6 4 10 1:2| 07
495 | 560 | 1,085 T s | 19| 16| 19| 26-10-34

Conclusion.—As for Experiment V.



(9) Ezperiment VII.—Odielo (Control) Bush, October, 1934.
The figures for this fest are included in Table V (page 19).

Object. —To note the effect, if any, on ‘“‘crossing’’ flies of
© second burning of debris.

: Percentage
; : le:v: of Flies Number of Flies | of Marked
DaTE oF ked Where Recaptured Flies Re- | Date of]
MARKING i Recap- captured
) 9 tured t
o - P
| Male | € | Total Male | F€ | Total| Male| F¢
l;rtdol? to | 478 | 522 | 1,000 | Lower
1932‘?.. Pala .. 5 17 22| 10 [ 3-2 | 28-12-
Block 11T 4 9 13 (.09 | 1.7 | 27-12-
478 | 522 | 1,000 91 26 35| 191 49

~ Conclusion.—Flies were. still crossing the 850-yard clear-
ing, and many more crossed durif;g flood than during low water
periods. 'But the analysis in Table V shows that during the
ron-flooding period only some 0.2 per cent of marked ﬂiesbwere
recaptured across the clearing—a reductton of about 1.6 on the
two previous results (Experiments V and VI). This reduction
was presumably due to the second cleaning up.

(The last marked fly was caught on 5th Febru 1935
ut least 99 days after marking.) = '

(h) Experiment VIII.—Odielo (Control) Bush, March-April
1935, '

Object.—To test the efficacy of the recent wideni
Wadhasaa Clearing to 1,050 yards. i

. ) P
Number of Flies Number of Flies nfl(nr:‘:
Date or Marked Where Recaptured | Flies Re- | Date of]
G p-
MARKTN . Mt captured | Last
o ured i P
Mate | ¥ | Total Male | X% | Totall Male| Fer.
12th March | 390 | 271 | 661 | Lower
to 2nd Apri
IOSBM Pala .. 1| — | I Py (RN T |
Block IIT | 1 | s & B 1 [ G 24
390 | 271 | 661 2 ’ 1| 3| 06| 04

Conclusion.—The number of flies crossing ppeln»
been reduced. 5 2 b -
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(i Ezperiment 1X.—0dielo (Control) Bush, May—July, 1935.
Object.—As for VIII, and to attempt to explain the in-
creased activity in Block IIT and Lower Pala.

Percentage
Number of Flies | of Marked
‘Where Recaptured Flies Re- | Date of
Recap- captured | Last Re- -
tured = P
’ - | Totall Male| X
Total Male | oy, | Total Male | 5je
718 | 1,067 | 1,785 | Lower ‘
Pala .. 13 16 20| 18| 15
I BlockIII| 1| 4| 5| 01| 04
[
718 | 1,087 |1,785 |14 ' 20 | 34| 19| 19 1
| | |

Conclusion.—Some of the data shown are included in
Table V. Flies still crossed the 1,050 yards. The increase on
the numbers shown in Experiment VIII is considered to be due
to the increased activity during flood periods. This probably
accounted for the higher catches in Block ITT and Lower Pala.

(j) Ezperiment X.—Wadhagulu, February, 1935.
Object.—To test the efficacy of Wadhagualu Clearing, 1,000
yards, on the north of Block VI during the dry season.

|
Percentage
Number of Flies Number of Flies | of Marked
ATE OF Marked Where Recaptured Flies Re- | Date of
ARKING Recap- captured | Last Re-
tured |—— N P
Fe- Fe- o-
Male | | ale Total Male | qle Total| Male | /010
}
i
d Feb. 1,804 891 | 2,695 | Block VI 2 1 3| 01| 01
1985 to (Traps)
| Block vI| 2| 20| 81| 01| 32| 21-8-35
(Hand- ‘ ‘ ’
catching) !
1,804 | 891 | 2,695 4 \ 30| 34| 02| 33
&

Conclusions.—Flies were crossing 1,000 yards of clearing.
The higher percentage of females captured is interesting.
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= . : (m) Etperiment X111.—Wadharia, May-July, 1935.
(k)" Experiment XI.—Wadhagulu, May-July, 1985. Object.—As for XII. '

Object.—To test the efficacy of a 1,000-yard clearing on

the north of Block VI during- the rainy season. Percentage
Number of Flies Number of Flies | of Marked
Marked Where Recaptured Flies Re- | Date of
# Percentage Recap- captured | Last Re-
3 Numbt;rrkof Flies Number of Flies | of Marked [ F - tured  |—— ‘Fi o e F-i capture
Marked Where |  Recaptured | Flies Re- | Date e - | e
?ATI oz Recap- pt e Male | oo Total Male | o) ‘Tot'al Male | 1 ole
o : Fe- P i = | 849 | 568 1,417 | Block VI | 13| 31| 44| 15| 55
¢ Male | . | Total Male| - | Total| Male | -0 and-
- ' b c and 19th catching
| |
6 Days 877 | 670 | 1,547 | Block VI, | 40 | 32 | 72| 45| 47| 2 e s
Between 24th - Hand l 849 | 568 \1,417 ‘ ) 13 ( 31 ‘ 44| 15 l 55
May and 24t . Catching
July, gsaﬂ I
§ o0 877 | 670 | 1,547 40| 32| 72| 45| 47 Conclusion.—As for XII.

(n) General Conciueions.

These tests indicated that G. palpalis contrives to cross
clearings up to 1,050 yards wide. ’

" Conclusion.—Nearly four times as many flies crossed dur-
ing this period as during the dry season (Experiment X).

How it is done has not been ascertained. It may be that
the stream banks, which during some part of the day provide
shade, facilitate a flight passage. We have placed traps in the
river bed in Wadhasaa Clearing to try to intercept specimens

(1) Experiment X11.— Wadharia, March and April, 1935.

Object.—To test the efficacy of a 1,000-yard clearing at
Wadharia, on the south of Block VI.

\ adopting this method, but no flies were caught. It is possible
i e that they may be transported at least part of the distance by
[ : Percentage animals. On the Kuja River, hippo and crocodile may play
Number of Fl i ; 2 s ) )
Darx o | Maed | Whae Nm{,?ﬂ“ %":d Tt this role ; but they appear to be too few od the tributaries to
MARKING | Recur:g captured | Last be of great importance in this respect.
——] . ;
Male | Fe: IT ) Fe- Feo- There appears to be no doubt that during both the brief
 Male | pale | Tote Male | 1) | Totall Male| g, periods of floods and the longer wet- periods, larger numbers
T of flies crossed the cleared areas than during dry periods. This
| i+ consistent with the greater activity displayed everywhere by
5;& :['ch','f 1,521 | 1,194 2,715 Bl’;rc;& P:'I { [ 7| 13| 04| 06 this species dln'"mg wa‘rm Idamp weather. o
1935 | | The practical point is that a 1,000-yard clearing is not a
| completely effective barrier.
| Block VI| 21| 66| 76| 1-4 | 48| 25 Bush from which palpalis has been eliminated cannot be
‘ | o left unwatched if separated from infested bush by only one
| cawhi;;g clearing of 1,000 yards. Our Block TIT and Lower Pala bush
is being patrol]ed to prevent a reoccupation by tsetse, until the
(1521 | L19s | 2715 fly in the Odielo bush on the south of Wadhasaa Clearing has
o2 | b » 27| 62| 89| 17| 52 been eliminated. In the meantime, settlement is not allowed

to approach. nearer to. the infested Odielo bush than the

Conelusion.—Flies managed to get across in appreciable northern edge of Wadhasaa Clearing.
nun:bers
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Chapter VI—OTHER POINTS OF INTEREST
(a) Ezposure of Labour to Risk of Infection with
Trypanosomiasis.

In the past we had advocated that all bush clearing and
similar work in infected areas be carried out in the early
morning and late afternoon, to avoid broad contact between
fly and workers during the hours of greatest fly activity—
9 a.m. to 3 p.m. But in practice this is a very serious hind-
rance. Nyanza natives are emphatically opposed to labour
after 4 p.m.

We therefore decided to adopt the hours of the ordinary
working day, and to eliminate risk of serious infection by fre-
quent medical inspection of all members of the staff. Inspec-
tions were carried out weekly by a senior dresser who had
worked on trypanosomiasis for many years.

During-the period October, 1933, to September, 1935, in
an average labour gang of 90 men, ten infections were found:
Of these, one was discovered after he had worked with us for
only two days, two after five days, two after twelve days, and
the remainder between thirty and three hundred and sixty
days. It is certain that not more than seven, and probably
only five, became infected whilst working with us.

All cases were taken from work and treated immediately
after diagnosis. They are néw reported to be fit and healthy.

No infection has been contracted by any of the fly-boys or
pupa collectors.

(b) Hand-catching with the Aid of Screens.

A screen consists of grey cloth on a framework of wood
or iron, about 4 to 5 feet long by 2 to 2} feet wide. It is
carried hanging vertically between two boys walking in file.
Bothl boys carry hand nets with which they catch flies
that are attracted to and settle on the screen.

At the suggestion of Mr. C. F. M. Swynnerton, who
designed the screen, we ascertained the value of such screens
as an aid to hand-catching G. palpalis.

. Briefly, they were of no value. They suffered much from
thorns and branches in the narrower fly, paths and less ac-
cessible places; they interfered with “‘smap” catching, and re-
sulted in much smaller captures than could ‘be obtained without
them. e
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(¢) Breeding Season of G. palpalis.

There is evidence in our catches that pregnant females
are more numerous during the period March to June or July.
There is certainly a greater female activity at this period.
Does this not suggest the period during which the production of
lurvee is accelerated, even though breeding probably does not
cease at any time?

(d) G. brevipalpis.

This species is present throughout our G. palpalis areas.
Tts density is obviously much higher than we had previously
assumed (see page 32).

It is essentially crepuscular and nocturnal in habits, and
therefore our methods against G. palpalis can be of little use
in reducing its numbers. Presumably it will not affect the
incidence of human trypanosomiasis, since 1t 1s unlikely that
contact with humans can be appreciable unless they illuminate
their houses and open their doors at night. But, if close re-
settlement goes on and cattle are kept in bomas near the
brevipalpis-infested bush, the incidence of cattle trypanoso-
miasis might possibly increase.

At least we may soon get an opportunity to study the role
of G. brevipalpis in the absence of any other tsetse.

(e) Settlement.
The elimination of G. palpalis from the Nthiwa and Pala-
Mirogi streams has released about 8 to 9 square miles of
previously unoccupied country for re-settlement.

In June, 1935, ninety-three famiiies, consisting of about
400 people—men, women and children—applied for permission
to settle in this area.

No restrictions will be imposed so long as the southern
limit of settlement, a line running north-east and south-west
through the upper edge of the Wadhasaa Clearing, is respected.
This is being closely watched.

N
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Chapter VII-COSTS
(a) Details of Expenditure on Main Items of
the Scheme.

Table XV gives labour allocation and costs for the main
headings. The costs are based upon the average cost per
labourer per day—shown at the bottom of the table. They are
all a little higher than actual payments, as the result of
estimating to the first decimal point. Actual payments for the
several main items were as follows :— A

(1) Wages of labour, Sh. 12,147.—The difference between
this and the figure in Table XV is due to the fact that, though
contracting for thirty days, men often disappear after working
for a few days and fail to return to complete their contract
and draw their wages.

(2) Headmen (supervision), Sh. 1,414/80.

(3) Tools. Sh. 1,213/93.—Of these, tools to the value of
Sh. 376/93 were handed over to the Lambwe Valley scheme,
reducing our costs to Sh. 837/67.

(4) Food.—Free food was supplied only during the period
January to September, 1933, when labour was being attracted
to the mines. The average of 2.1 cents per man per day is
merely used for the purpose of allocation for the whole period.
(Actual costs for the period of issue were in the neighbourhood
of 8 cents per man-day.) \

(5) Camp construction and maintenance, Sh. 1,827/50,
made up as follows : —

Sh. cts.

Labour 1,428 40
Headmen (supervision) 157 00
Tools 92 85
Food 149 00

(6) Addiuonal items of wages for the two-year period
were :—

Sh. cts.

Carpenters . 664 32
One clerk 3 521 b4
One lorry driver 1,260 00

Three entomological assistants
(paid from departmental funds) 3,690 00

TABLE XV
TOTAL LABOUR ALLOCATIONS AND COSTS
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(b) Detailed Costs of Clearing.

Table X'VI gives the costs of the various classes of work
carried out on each clearing.

Felling and piling of heavy riverine bush costs about
Sh. 15 an acre. Clearing open parkland with occasional
thicket costs about Sh. 3/15 an acre.

Fifty-two men can cut and pile an acre of heavy bush in
one day, and eleven men can cut an acre of open parkland with
occasional thicket in the same time.

The cost of cleaning up creeper growth ready for burning
varies, of course, with the density of the felled bush, the time
that has elapsed since felling, and with the season. If wet
weather interferes with the drying of felled bush, creeper and
other secondary growth will appear. 1If, as may happen, burn-
ing cannot be done for many months, then this secondary
growth will become very dense and correspondingly costly to
cut before burning. Tt is obviously desirable to plan operations
8o that dry weather follows the initial felling, and burning
can be completed quickly.

Costs for burning cover the final preparations necessary to
obtain a thorough burn. If the bush has been dense, little
preparation is necessary; the fires will sweep through it
thoroughly in one burn. If it is scanty, its distribution on the
ground must be made to produce as clean an initial burn as
possible and so avoid much subsequent-cleaning up.

The amount of malntenance necessary depends upon the
thoroughness of felling and burning. Three clearings, Wadha-
kech, Wadhagulu and Wadharia, were maintained for the
period February to September, 1935, at a cost of Sh. 870, or
Sh. 1/40 an acre

(¢) Paths.

Paths through infested bush are very necessary for all
work connected with palpalis elimination. After their initial
cutting they can be kept clear by the fly-boys who use them.

For this purpose all fly-boys were equipped with pangas (cane
knives).

Table XVII gives the various paths made and the cost of
labour employed to make them.

(d) Traps.

One hundred and thirteen ordinary four-foot 8.8.B. traps

were made, and thirty others fitted with a smaller box trap.
In preparation for the work in the Lambwe, some forty more
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:
were made for the Veterinary Department. The ‘curpeuters
employed for this work spent about a third of their time on
sharpening and Tepairing tools, camp construction, and various
8

small jobs.
Payment for labour i muaking 183 traps zunuup\ed to
Sh. 3»1‘.-1, and for repairs to traps Sh. 203/76. Materials and

fubour for the 143 traps used by us cost Sh. 3,170, sovlh‘\t the
total costs for one trap, excluding transport of mutfrmils, was
approximately Sh. 23. All traps are, of course, still in %{ood
condition, and are being kept for later work. hevevpty-ﬁwej(»wf
them have been despatched for use in the Port Victoria—Sio

scheme.

(¢) Measures Directly Connected wilh the
Elimination of G. palpalis.

In Table XVIII are shown details of ﬂy-bqy wuges fqr
hand-catching, trapping, pupa collecting, Fnarkmg of speci-
mens for observations on the efficacy of clearings, upd of labour
costs for making paths connected with these operations.

(fy Tools.
A list of tools purchased is given in Table XIX. Since we
were able to hand over to the Lambwe scheme tools valued at
Sh. 376/26, our costs were reduced to Sh. 837/67, or 1.3- cents

per man-day.
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TABLE XVII

PATHS AND THEIR COSTS

Block I along both banks
Block II along both banks

Block IIT along both banks .. .. }

Lower Pala along both banks

Upper Lala, one bank .

Mirogi River, one bank

Block VI, both banks ..

Odielo Bush, one bank -

Kuja River (Wadhakech to Wedhabego Clear-
ing) both banks-

Kuja River (Wadhakech to Wadhagulu) both
banks .

ToTAL ..

Length Cost
Yards Sh. cta.
7,736 149 38
4,192 81 48
4,132 81 48
5,655 108 64
3,022 58 20
4,886 93 12
2,640 50 44
15,840 306 52
8,000- 155 20
56,103 | 1,084 46

Average Cost Sh. 1/94 per 100 yards.

(9) Wages to Fly-boys and Pupa Collectors.

For the whole period of twenty-four months, we employed
an average of 30 fly-boys and 10 pupa collectors, whose wages
were approximately 35 cents and 20 cents a day respectively.
The former worked a total of 18,472 days and the latter 6,136

days.

The total wages paid té these boys was Sh. 7,770/45.

This does not include the Sh. 207/90 paid out to additional
staff engaged on the special intensive pupa search in Block VI

(page 31).

Total costs of the whole work are given in Table XX.

TABLE XVIII

COSTS OF @. PALPALIS ELIMINATION

*Fly-boy Costa

Days
Brock I— Sh. cts.
Control Rounds 356 10 85
Trap Clearing 144 44 64
Hand-catching 1,665 516 156
Pupe .. 338 104 78
Marking 163 50 53
Paths .. - 149 38
Traps, 40 — 920 38
— | 169

mm.vmpd-nymdp.yforﬂy-boysmdmm

was 31 cents.

TABLE XVIII—Contd.
COSTS OF G. PALPALIS ELIMINATION

Brook II—
Hand-catching. .
Pupe
Paths

Brock III axp Lowsft’ PALA—
Hand-catching ..

UppEr PaLa AND MIROGI—
Hand-catching
Pupe U
Paths

Trap Clearing .
‘Hand-catching
Pupm
Marking
Paths

ODIELG—-
Control Rounds
Marking
Paths .

WADHAKECH—ODIELO—
Control Rounds
Paths

WADHAGULU—
Control Round
Marking

Paths .. ‘.

*Fly-boy
Days Costa
o Sh. cts.
L1827 1,000 37
.| 670 176 70
81 48
\ 1,258 55
4]'. )
2l 6,320 | 1,061 99
1 526 163 06
54 16 74
- 81 48
T e e
3,808 | 1,208 38
351 108 81
— 166 84
= 1,484 03
e
[ 1,495 00
. 55 17 05
. ( 890 275 90
o 450 139 50
16 4 96
N - 93 12
| Sl I
| - 2,025 53
" -
B 90 27 90
250 77 50
— 50 44

*The average dndy rate of pay for fly-boys and pupe collectors

was 31 cents

{The intensive pnps search in B

lock VI cost Sh. 207 in addition.
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TABLE XVIII-—Contd. TABLE XX
CO6TS OF &, A0 L S __ 7OmAL COSTS OF THE TWO YEARS PXPRRNIET
*Fly-boy | Costs Costs
Days Sh. cis
‘WADHARIA— o : . i . .. | 12,000 00
Control Round b .. die 53 44 S:‘a ﬁ Labour s Salary % .. .. 5% .| 12,147 00
11?::},9 K o o - e 46 14 26 Labour Supervmon .. v e w8 - 1,:(1): gg
T s | o= 77 60 P .!"%‘v:gwes“g‘f o '.'. UL s21 5
- 105 50 Lorry Driver's Wages - ot aof 1280 o
: Entomological Amsum.e’ Wages .- . .- 3,
WaDHATEGO— Fly-boys' and Pupe Collectors’ Wages a . 7,770 45
Catching Flies Off Labourers .. .. 653 171 43 Extra Pupa Collectors’ Wages o w 207 90
Purchase of Tools for Clearing - . a 837 67
e b i Purchase of Tools for Cnrpenters s .. 5% 267 53
Survey for Veterinary Department s 90 27 90 Purchase of Food .. o o - !.’,gg?l g‘;
hase of Tral ial S B
Traxive Fry-sovs .. = . s 1,600 496 00 ; hase of Mi Eal Articles i Freigh ) 1'57?32 :g
Transport of Mnt.ermla Railway an: Boat reig] t.s s
IncioexTAL Fry RoUNDs, Mok NETS, ETC. Lorry—rl{u‘l’lmng and Bfepnus Y 2,700 00
(Approx.) .. .. .. .. .. | 1686 | 52266 Travelling Expenses (Visiting Ofﬁcem- BOYS' “c) o ol
Miscellaneous Expenditure ..
SicENESS (Approx.) W - at .. 1 —
e 403 00 51,814 61
ToTaL .. | 24,608 |10,043 48 Less Adjustment for Expenditure on Behslf of
Lambwe Valley Tsetse Scheme .. 400 00

‘Ihe aversga daily rate of pay for fly-boys 8 ToTaL.. S
y f bo; u.nd pup collectors
tA preliminary survey of the Lambwe Valley carried out for the /‘r m—__-_,——"—-—’ds
\ #Paid from Depart: ental Fun:

TABLE XIX
TOOLS FOR CLEARING

i Canta

Sh. cta.

100 Axes 354 17
50 Mattocks. . wi oy o - o 162 50
50 Jembies .. 7 00
350 Pangas .. - s v . .. 572 26
2 Grindstones o u% 5 - .o 48 00
1,213 93

Leas Tools Handed Over to Lambwe Scheme .. 376 26
Toran.. Sh. 837 61
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Chapter VIII-SUMMARY AND CONCLUSIONS

We have carried out a trial elimination of G. palpalis on
the Kuja River and its tributaries, the Pala, Mirogi, and
Nthiwa in Kaniadoto, South Kavirondo.

The method adopted consisted of hand-catching and trap-
ping adults in blocks of bush along these rivers after such
blocks had been isolated by clearings.

Five clearings, varying in length from 500 yards to 1,050
yards, were made use of. (Two others were partly made, but
were not used owing to an enforced change of plans.) These
served to isolate four blocks of bush containing about 12} miles
of river. On some 11 miles of this, flies have been reduced
to negligible numbers, and on the remaining 1} miles their
density has dropped by about 93 per cent. Settlement is pro-
ceeding on some sfx square miles of land thus made safe,
while a patrol of the rivers still goes on to prevent
reinfestation.

It has been shown that trapping (with the Swynnerton
S.S. 4-foot or 6-foot trap) helps fo reduce density in the initial
stages of fly elimination, but that the traps do not function
effectively in low densities. :

It appears that traps were most effective when sited on

promontories. This probably made them conspicuous to patrol- .

ling flies. Onlyone promising result was obtained from bait-
ing, but the choice of bait was probably wrong.

Mund-catching appears to be an economical method of
attack on paipalis in isolated blogks. It is the only satisfactory
method for dealing with residual fly. Cloth screens proved to
be of little value in hand-catching. ¢

The breeding sites of G. palpalis on these rivers, and
probably on most rivers, are too scattered to make the collec-
tion of pups ‘worth while. ’

Clearings up to 1,050 yards in length are not completely
effective barriers to G. palpalis. ) : .

" The evidence available suggests that during the period
March to July reproduction by G. pelpalis is accelerated. -
The population of G. brevipalpis mthm ares 4 ars

about a third of that of G. palpalis. This species is 1
by our methods of elimination. g
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Costs are given of each step in the work. Some nine
squaré miles of land have been reclaimed for settlement, six
are being settled, and an additional block of about 3 square
miles is rapidly becoming safe.

The approximate cost of elminating G. palpalis in a mile
of riverine bush has been about £40, whereas the cost of
clearing a mile of such bush has been about £250. Champions
of wholesale clearing might consider worth while 4 method
that preserves useful bush and timber, prevents desiccation and
erosion, and, at the same time, saves about £200 a mile.

Conclusions.

The aim of this work was to ascertain the possibility of
eliminating G. palpalis from infested bush by the adoption of
piecemeal methods of attack.

Along about 11 miles of river, flies are now, for all prac-

tical purposes, non-existent. In a block of more heavily
infested bush of the Kuja River, density has been reduced

from 168 to 12 by the capture in about eleven months of some

85,000 flies. All this has been accomplished at a cost of about
£2,400.

Hand-catching was the chief method adopted, aided by
trapping.

Voluntary settlement is proceeding in some six square

miles already released for this purpose, and funds have been
voted by the Local Native Council for continuing the work.
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BLOCK VI.—FLIES CAUGHT IN TRAPS, NOVEMBER, 1934
TO MAY, 1935—Cond.

Date

East BANK (30 Traps)

West BaNk (35 Traps)
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APPENDIX I
BLOCK VI.—FLIES CAUGHT IN TRAPS, NOVEMBER, 1934
TO MAY, 1935
East Bank (30 Traps) West BANK (35 Traps)
Date
Male | Fe- | Un- | Total | Male | Fe- | Un- | Total
male |known male |known
Nov.
15 = — — 445 | 408 | 82 |)
19 50 62 7 188 230 20
22 33 63 1 138 253 12
26 43 46 4 || 395/ 189 | 301 | 26 2,619
29 51| 35| — 54% | 122 | 194 | 11 |[ 53%
Fe- Fe-
177 206 12 males | 1,082 |1,386 | 151 males
J 7
Dec.
3 62 55 2 N 105 69 8
6 28 39 —_ 80 113 2
10 56 66 2 129 | 224 1
13 24 38 1 925 68 | 176 5 3,058
17 26 66 | — 57% 76 | 202 5 65%
20 36 31 1 |+ Fe- | 102| 156 1 |5 Fe.
27 91 | 134 9 males | 273 | 590+ 56 males
31 58 92 8 181 | 415 | 21
381 521 23 1,014 | 1,045 | 99
J o
Jan.
3 21 27 3 N 80 200 7 N
7 18 16| — 90 | 195 3
10 30 37| — 84| 144 | 11
14 24 13| — 85 | 136 3
17 11 8| — 344 38 66 3 1,719
21 38 19 — || 46% 54 85 5
24 18 n| — Fe- 41 65| 2 [[ Fe-
28 16 20 1 males 72 112 1 males
31 7 (] — 54 71 3
183 | 157 4 598 | 1,083 | 38
Feb. ) . ’
4 8 18| — N 53 89 2
7 25 41 1 62 124 | —
11 22 51 1 109 | . 152 6
14 19 13 — 84 79 4
18 12 19, — 292 61 61 b 1,002
21 8| 10| —-|be1%| 28| 40| — |} 56%
25 6 21| — Fe- 26 30| — Fo-
28 11 8| — males| 38 20 % males
ui| 179 | 2 461 613| 18
J

Male | Fe- | Un- Total | Male | Fe- | Un- Total
male |known| male |known
March
4 19 32 —_ 38 58 2 '
7 11 T —_ 21 22 2
11 7 8 — 36 44 2
14 9 18 -_ 226 45 77 — 817
18 9| 14| — 609% | 68| 99| 3 599,
21 2 16| — Fe- 41 57 — Fe-
25 16 25 1 males 42 67 3 males
28 16 16 | — 40 60 | —
89 136 | 321 484 12
April :
1 21| 1| — 3| 52| —
4 7 12 — 35 50 2
8 11 12| — 36 57 —
11 6 3 = 56 54 1 ;
15 7 4 1 29 21 —
18 6 13 -— 190 19 39 1 838
22 7 12 1 | 51% 20 48 1 58%,
25 10 10 — Fe- 43 52 — Fe-
20 15 17 — males 54 116 1 males
00 08 2 343 489 6
May
2 19 18 I 50 87 1
6 5| 20| — || 36| 84| 1
9 3 T — || 8 20| —
13 2 7| — b 16 | —
16 [ 0] - 12 28 | —
20 — ] —_ 113 19 12| — r 444
23 | — 2| — 679, 8| 18| — 689%
27 — 7 1 Fe- 10 37 -_ Fe-
males males
356 76 2 139 302 3
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APPENDIX IT-—Contd.

BLOCK VI.—TRAP CAPTURES ON THE WEST BANK

58
APPENDIX I
BLOCK VI—TRAP CAPTURES ON THE EAST BANK
’
Trap No. | Nov. | Bec. | Jan. | Feb. | March| April | May | Total
20| 3| — 3| 3| &| e
:é = 12 7 2| — 1 1 23
143 — 10 4| 3| — | — 1 15
41 2| 5| 3| 31 2{ 1| — 16
45 32| 33| 4| 4| 2| 8| 4f o84
46 | #1| 4| 7| 8| 3| 1 81
47 7 35 4 3 5 T 3 & 64
48 65| 20| 18| 5| 10| 2| 2{=u2
49 3| 151| 35| 136 82| 34| 20| 461
50 35| 24| 2| 10 2| 5| 3| 8l
51 s| 35| 83| 25| 27| 38| 11| 177
52 o| 15| 13| 2| ‘4| — | — 43
53 e8| 10| 4| 1| — | 84
54 a| 9| 12| 4| 3| 3| 1| 46
55 7| ‘3| 5| 3| 4| 3| 3| 28
56 s| 4| 3| 3| 8| 1| — 23
57 w| 12| 2| 1| 1| 10| 6| 45
58 1| 19| e o] of 7| 7| @
59 6| 1| 2| 2| 2| 1 1 15
60 6| 7| 4| 1| & s 1| &
61 1| 36| 24| 15| 8| 1| — 85
62 | 10| 1| 1| — 1| 1| 10
63 2| 18| 7| &| 194 12| 1| 88
64 1| 7| er| 6| 7| 18] 11| 145
65 2| 42| 10| 6| 10| 3| 2| 5
66 2| 26| 20|, 2| 3| 5| 9 6
67 2| — | = [N=| = 1| 1 n
o8 2| 4| 8| 1| — 2| — 14
09 15| 238| es| 16| 4| 18| 12| - 366
70 e "7 5| 4| — 1 1| ‘20
Toran. | 8305 | 025 344 | 202 | 226 | 190 | 114 | 2,485
¥

Trap No. | Nov. ! Dec. | Jan. ’ Feb. [March | April | May | Total
|
71 26 | 29 18 11 15 31 8 138
72 64 50 24 6 17 15 20 196
73 32 21 10 2 1 1 5 72
74 133 102 80 31 5 4 15 370
75 114 43 17 5 3 10 11 203
76 58 60 25 3 10 23 13 192
77 134 100 74 57 51 6 3 425
78 8 78 21 4 b 6 6 128
79 84 56 36 7 34 32 29 278
80 19 16 5 3 3 3 1 50
81 2 —_ 2 4 4 2 3 17
82 139 48 20 6 16 17 2 248
83 41 61 29 15 19 1 2 168
84 23 26 7 3 22 7 1 89
85 1 1 2 1| — 2| — 7
86 86 17 26 54 15 26 14 237
87 45 27 17 8| 11 7 4 119
88 123 154 95 39 58 84 25 578
89 144 156 79 61 61 98 20 618
90 80 29 20 15 3 7 1 155
91 8 34 8 4 18 3 10 85
92 23 16 18 11 9 38 7 122
93 — 4 4| — 8 3 1 20
94 144 150 76 66 31 58 20 545
95 53 48 41 6 5 70 — 160
96 57 58 14 18 27 27 29 228
97 169 136 95 16 16 46 25 493
98 141 | 178 53 59 14 30 37 507
99 38 7 15 16 11 15 3 105
100 64 20 16 25 zl 21 9| .185
101 L] i2 11 ] 3 7 10 55
102 54 36 42 33 18 32 23 237
103 97 | 1,069 626 258 47 96 58 | 2,246
104 136 20 81 207 | 2 40 7 634
105 285 | 188 85 34 25| 33 27 677
3
Torar . | 2,619 3,068 |'1,719 | 1,092 | 817 | 838 | 444 | 10,5687
59%
Females
APPENDIX I
NUMBER OF DAYS ON WHICH RAIN FELL

Ymar |Jan.[Feb.Mar./Apr.May |Jun.| Jul. Aug.,Sap. IOot. Nov.|Dec.
18 | — | —|—|=—|—=|—|—[—|— | 0| 8| 4
1934 1| 2|16 25|28 |11 | 15|15 (19 |24 (18 |17
1035 | — |13 (14 {156 | 16 (23| 4 (11 | 21 | — | — [ —




APPENDIX IV
Kusa River, Kanmaporo, Sours KaAviRONDO
TEMPERATURE HuMIDITY
Mean Absolute Mean Pez‘f .
cen’ 0! Lowest
1934 rﬁfn Hnt:g;ity Percentage
Max. | Min. | Max. | Min. | =2 | 12 |2p.m. Humidity
noon
Nnv;an‘
T P8 80-2 | 622 | 820 | 61:0 | 71-2 62 62 51
9-18 82-0 | 57-5 | 86:0 | 55:0 | 69-7 46 47 33
17-24 836 | 59-1 | 8560 | 550 | 713 51 52 40
25-30 82-4 | 56-2 | 850 | 530 | 683 50 b5 37
December -

1-8 82:0 | 567 | 86:0 | 54-0 | 69-3 | 54 53 39
9-16 81.5 | 580 | 86-0 | 56:0 | 69-7 51 55 39
17-24 82-2 | 582 | 850 | 550 | 70-2 53 52 43
25-31 81-3 | 57-0 | 850 | 53-0 | 69-1 55 62 45

1935
January

1-8 84-4 | 577 | 860 | 560 711 45 42 33
9-16 86-6 | 54:0 | 89-0 | 470 | 70-3-| 38 37 26
17-24 89-0 | 56-4 | 90-0 | 46-0 | 717 29 35 23
25-31 90-3 | 56-5 | 92:0 | 50-0 | 734 29 31 19.

February

1-8 87-9 | 59-9 | 95:0 | 55:0 | 739 ‘40 38 14
9-16 83-6 | 60-9 | 860 | 57-0 | 72:3 47 48 33
17-24 81-2 | 61-2 | 860 | 600 | 71-2 56 67 43
25-28 795 | 61-2 | 820 6{‘-0 70-3 59 70 47
March

1-8 849 ( 610 | 890 | 560 | 72:0 | 48 49 30
816 86.4 | 61-4 | 890 | 580 | 739 | 49 44 33
17-24 865 | 57-3 | 900 | 540 | 719 45 53 35
25-31 855 | 60-2 | 88-0 | 580 | T29 | 54 53 44
April !

1-8 84-4 | 50:0 | 860 | 680 ) 717 56 49 34
9-16 79-4 | 60-4 | 850 | 57-0 699 62 78 48
17-24 851 | 574 | 870 | 5560 | 71-8| 61 45 | 89
25-30 84-2 | 61-0 | 86-0 | 560 | 726 49 465 | 38
June

1-8 79-6 | 580 | 89-0 | 52:0 | 688 | 58 58 33
9-16 80-8 | 588 | 83-0 | 6570 | 69-8 | 62 61 53
17-24 787 | 57-0 | 80-0 | 550 | 683 60 72 54
25-30 79-2 | 556 | 82-0 | 51.0 | 674 62 60 52
July

1-8 80-3 | 56-3 | 810 | 510 | 683 53 656 47
9-16 80-6 | 51-3 | 84°0°| 490 | 659 | 48 49 44
17-24 83-4 | 507 | 86:0 | 490:0 | 67-1 41 43 29
25-31 84.5 | 54-5 | 870 | 46:0 | 695 35 35 25
August -

1-8 84-1 | 54-4'| 880 | 510 | 693 | 37 | 40 32
9-16 §3.7 | 550 | 860 | 470 | 69-3 | 40 47 28
17-24 856 | 54-4 | 880 | 500 | 70-0 | 35 36 v
25-31 82:3 | 548 | 830 | 51:0| 6856 | 51 | 53 39

September : : g

1-8 825 | 580 | 84:0 | 560 | 703 | 50 b4 45
-9-18 $2.6.| 57.1| 86:0.} 530 | 699 | 50 | 52 | "~ 4l
17-24 861 | 549 | 870 | 52:0| 70:-5 | 30 40 33
26-30 858 | 57-4 | 800 | 550 | 71-6| 44 | 63 32

6l
APPENDIX V

——
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PraTte 1
Kuja River bush at an old watering place in the Kabwach
Forest : G. palpalis density high

¢ ———————————
\!
PraTe 2

on the Kuja River

@. palpalis breeding sit
(Short sticks indicate where pupa® were found)
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PLATE 3
pal])alw breeding sites on the Kuja River

PraTE
d. palpalis breeding m(ns on the Kuja River
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Prate 7

Pupa searchers at work

Prare 8

Burning Wadhakech clearing



PLATE 9

A ‘clean’ burn with uncut bush along the edge

Puate 10

th of vegetation if thorough %urning is not done soon

Re-grow
after felling
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i Prate 11

Wadhadeng olearing after a clean-up of first re-growth, in
preparation for a second burning

PraTE 12

View of Wadhadenz clearing after a second burning
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PraTe 15

The Kuja River showing vegetation frequented only by
food-hunting females

PrATE 16
A ford on the Kuja River beyond the upper limit of G. palpalis

r



Number of Flies per boy-day

FEMALES
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Figures for Blocks Il and Il are increased 10 times

¥ Qct. Nov. Uee Jan. Feb. May. April May June * July, Aug. Seps. ‘Oct, Nov. Dec. Jan. Feb. Mar. April May b July Avg. Sept,
- o 1985 '

’ Crarr IT

Showing rédugtion of flies in Blocks II and III compared with Odielo control

4



Showing the influence of
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1934 1935 -
Nov. Dec. Jan, Feb. Mar. April May ]mn Jaly Aug. Sept:

. Aam Scan Mo B BN NS RS NN

Monthly average of
s8sgsEsa3ss
CF. e R

. Cuarr IV
Showing reduction of @. palpalis in Block VI
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Any further communication on this subject
abould be addresssd to :—
5 . _THE BECRETARY, -
0 e ._Eoouomo ADVISORY COUNOIL,
SEe 9, WHITEHALL GARDENS, 8.W.1,
. and the following number quoted.

ECONOMIC ADVISORY COUNCIL,

, WHITEHALL (GGARDENS,

RECEIVED
13 APR 1937
C.0. REZGY

Lonpon, 8.W.1.

x E.A.C./616. 10th April, 1937,

sir,

I am directed by the Economic Advisory Council,
to request you to inform lr. Secretary Ormsby-Gore,
that at their meeting held yesterday their. Tsetse
Fly Committee had under consideration your ‘letter

3
- of the 15th ultimo (38299/37) transmitting an
application from the Government of Kenya for a further
grant of £1,900 a year, for three years, from the
Colonial Development Fund for the purpose of finamcing
the continuance of the campaign to eradicate Tsetse
‘/ . Fly in the South Kavirondo.
N
\\_) 2. After full discussion, the Committee agreed:-
\5 (a) To recommend that the Economié Advisory
Council should inform the Secretary
of State for the Colenies that the
Tsetse Fly Committee were of opinion -
(\ (1) that the continuance of the campaign

for eradicating tsetse flies, undertake
by the Kenya Government in the south 2
Kavirondo district; would be likely to
prove of great benefit to that
territory, and that they therefore
recommended that support should be
given by the Secretary of State for
the Colonies to the application made
by the Government of Kenya for a
further grant of £1,900 a year for
three years, to be made from the
Colonial Development Fund for the
purpose of financing this work;

(ii) that as regards that part of the
programme which was concerned -with
research work of a fundamental
character (namely the studies of
the bionomics of G & d
referred to in paragra a e
memorandum forming enclosure 2 to the
letter from the Colonial Office under
consideration) 1:1 ;nls” desé:aglo :ﬁt

nts sho ma or 8
mhe work to be carried out
under ‘the supervision of Mr. C.F.M.
Swynnerton, Director of Tsetse Research,
Tanganyika Territory.

=l




(p)

That as on previous occasions the Colonial

Office should be invited to cofisider the
desirability of arranging for 8ir Guy
Marshall to attend the meeting of the
Colonial Development Advisory Committee,
at which this appllication would be
considered, in order that he might offe
the Cormittee any explanations in
regard to it which they might desire."

3. The Council eoncur in the Committee's
recommendations, which I am, therefore, to
commend for the favourable consideration of the
Secretary of State,

I am '
Sir,
Your obedient Servant

P 1

The" Under Secretary of State,

Colonial Office.

-0
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(THIS DOCUMENT T3 THE PROPYRTY OF HIS BRITANNIC MAJESTY'S GOVERN

CONFIDENTIAL.
EeAeCs(T+Fo) Copy no. %
32nd meeting.

\

The thirty—second meéeting of the committee will be
held in Conference Room A", 2, Yhitehall Gerdens,.S.W.l,
on Friday, 9th April, 1977, at 3 Delle

AGENDIM.

' Continuanck of campalgn for eradicating tsetse flies
in the south Kavirondo District, Kenya Colony.
Copy of letter no. 38299/37, dated I5th March, 1937,
covering an application from the Governor of Kenya for
a further grant of £1,902 a year for three yéars from
the C&lonial'Development Fund.

(Paper E.A.T.(T.F.) 465, already circulated.)

(Signed) FRANCIS HE

Joint secrecaries to the committes.

L]
8, Whitehall Gerdens, SeWel,

6th Apri1, 1957,
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south and
Colony.

tse fly in t
stricts, Kenva

ailgn to eradicate
Central Kavirondo 1

Quarterly nrogsress revorts,- igt July to 30th
Scotember, 1936 and lst October. to 3ist

Lecenper,1936.

(Previous paper; E.A.C.(T.7.) 4

-

2, Whitehall Gardens, S.W.1.,

5th March, 1937. ¢
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QUAILIRY

st Sulyv %o Bo--

“r o

Kenya. Tsetoce Fly Control. Scronme No. £23.

16th December, 1935,

Fly .radication iz be
Pac collections dre mude in
: in;; simole

L1 nZ sTounds " provins
Aattractive to femsles. Ie i woven blochs of
bush under tweataoc s Tiy hos Deen peduced 1oy
#bout E0¢) uy ol the end of Serle e, Pl
l.tions anpear to bk ’
cated by the nrelipin

It is reported that (uning i
July to September, 1935, .xucri-
control of Gr pallidipes in
dravm to a clgse due o t .
Lucih of the time lios been oo
ingpeetion by the Fatoro| - Adstand the Over.cer,
and in preparing an int.rin report on the progress
of the experiment in th: 1ot cighteen. months.

The report is nowg.nder cunsideration. Lny

broposal for the Yenewal of this grant will e

forﬂarded to you under coxcr of a senarate

Estimutcd ciocnditur in Wt p
comencing 1,10.36 vaw se H .

Botimoted capeadithres in oonooeioo

corpuenelnT 1.7.56 v T -
i [ o
3 ! e 10,
Total Actuai LS o
comuicncement ol t. .
38.3.36. ... v oen .. ... Local §,015. 1b.

‘

Yes.
Labour paid at stundard ratcs.




GUARTLRLY PROGRLSS Ri:PURT.

1st Cctober to 31st bLezember, 1936,

(1) Kenya. Teetse Fly Control. Scheme 10,223,
(2) 16th December, 1932,

(8) work commenced ia ¥aniadoto in Octover, 1933
(4) 1. Port Victoris.

Reduction of 1y in all blocks 18 proceeding
thiough more slowly than wus expected. It has becn
observed on numerous occasions that fenales can and
do deposit larvae on to freshly turned or fine loose
soll witBout any.support whutever. Large numbers
of hurae are being collected but if this habit is
gcnerally apnlicable then the task of "eradicating"
breeding grounds is likely to be heavy.

2. Lambwe Valley.

The interim report mentioned in the last
auarierly prozress report has now been submitted;
it contains a full secéount of ihe me thods employed
and the progress of cxperimental contirol by trapping
and without cleaPing of the bush. Important,
helpful data on the bionomica of G.pallidipes have
been collected, and the hope is express=d that further.
‘finaneial asgsistance will enable us to continue with
the investigations and to ap2ly ihe accumulating
information to practical conirol of this species of
tsetse.

p As far as the schi supported by the grant fron

. the Colonial Developmggg Fund is concecned, the
investigations ceased in August, 1936, due to the factl
that the,allqgation of 22,120 was expended. There
was a balance sufficient Lo enable the Uversecer to
remain in ecamp during Jeptember, 1936, in order to
complete his observaiions end to prepare for the
closing of the scheme.

:gter digeussion it was agreed that an application
be made to the Local Native Counell of South Lavirenio
for a grant to enable the work to be contimued until

" an application for further assistance had been made
to the Colonial“advisory Committee. The Loecal Wative
Council appreved of a further grant to be used meinly
for measures of a direct practical value to the
inhabitants. :

4 revi%ed scheme has been agreed upon and is now
being carried out on the basis of Previous expérience
from experimental work in the Lambwe Valley. ro
some 1 extent, fundamental observations are being
continued so that there will not be a complete break
should an additional grant be forthcoming from the
Colonial Development rund.



Letimased e:&aenditure in ciuurtar
K commencing 1.1.97 ... ces

Lstimeted expenditure in quarter
cormencing 1.13.36 ..o ces

Actuel expenditurs in quarter

commencing 1.7.36 oo ‘o
Total actual expenditure from
commencement of scheme .o
(8) -
(9) -
AN
(2Q) Yes. )

(1) Labour paid at standard rates.
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Lecal
Local

Local

£183. 0., O

£247. 0. O

£374.17.94




ECONOMIC ADVISORY COUNCIL

TSEISE FLY COMMITTEE

Gonti.nunnoo of w ror u'nd:lmti.ng t-etn flies
puth Xa do di: 2 Co.

" Copy of letter no. 38399/37, dated i5th March, . o
me&mwafm Colonial

of Ken ',m-mmrpmtors;,noOawtor
three years from the Colonial Development Fund

2, Whiteh#i1 Gardens, S.W.1,
22nd Marah, 1957.



o e ' Downing Strget.

16th March, 1837,

38299/57

Sir,

I am directed by .r. Secretary Ormsby Gore to refer to
your letter of the 11th of November, 1932, No.EAC.339, and donnEcteci

correspondence on the subject of the application made by the <
Government of Kenys for a grant from the Colonial Development Fund
towards the financing of a Tsetse Fly campaign in the Kavirondo
Heserves, and to transmit to you, for the consideration of the Tsetse
Fly Committee of the Economic Advisory Council, ‘the enclosed copy of
a despatch from the Acting Governor covering an application for a
further grant of £1,900 a year for three years. One full copy (with
illustrations, etc.5 of Dr. Lewis's Report is enclosed, together with
four copies without the illustrations, etc.

2. Mr. Ormsby Gore would be obliged for the observations of
the Tsetse Fly Committee on this proposal before it is submitted "
to the Colonial Development Advisory Committee. In this connection
I am to refer to the fifth paragraph of the recent report of the
Bast Africa Sub-Committee of the Tsetse Fly Committee (E.A.C.(T.F.)463)
and to point out that although an investigation into the 'ecology'
of the Glossina pallidipes fly forms part ofthe programme of work
to be undertaken, yet it is by no means the principal part and indeed,
may be regarded as incidental in the execution of the work which the
Kenya Government wishes to carry out. It appears that-‘the proposed
programme of work has received the approval of Mr. Swynerton.

3. Sinee¢ it is desired to bring this application before the
Colonial Development Advisory Committee at an early date I am to
request that the matter may be submitted to the Tsetse Fly Committee
as soon as may be convenient.

I am, Sir,
Your obedient servant,

(Signed) J. E. W. FLQOD.

THE SBCRETARY,

THE ECONOMIC ADVISORY COUNCIL.

(1)




" ECLSEET
'5'\31”1\ \
e .

THE RIGHT HONOURABLE 4

20th JANUARY, 1987.

8ir, et
With reference to Sir Philip Cunliffe-Lister's (now Viscount
Swinton's) despatoh No.927 of the 22nd December, 1932, conveying
approval of a free grant of £6,160 from the Colonial Development Fund
to cover the cost of experiments in tsetse fly control in Kenya, I have
the honour to transmit to you, for your information, a copy of a report
prepeared by Dr. E. A, Lewis, Entomologist in the Departmemt of Agri-
culture, on the experiments carried out on the control of Glossina
&li%m;in the Lembwe Valley of the South Kavirondo district.
Twenty additional copies of this report are being forwarded under
separate cover for transmission to the Tsetse Fly Committee of the
Economic Advisory Council and, in connexion with the application con-
tained in this despatch for further assistance from the Colonial
Development Fund, to enable the experiments to continue, to the Colonial
Development Advisory Committee. Only two copies of the report contain
the full set of photographs, diagrams and charts: the remaining copies
are illustrated only by a mep of the Lambwe Valley.

. 2. The purposes of the grant of £6,160 were two, namely, measures
against Glossina palpalis as the earrier of human trypanosomiasis, (a
separate report on these measures will be transmitted to you shortly,
but it is not proposed to ask for further assistance from the Colonial
Development Fund for this purpose); and work on Glossina pallidipes, the
carrier of trypanosomiasis in cattle. The sum of £2,120 was allocated.
from the grant to this latter purpose, and the accompanying report by
Dr. Lewis describes the work done over a period of eighteen months and
sets out the conolusions reached at the end of August, 1936, when this *
allocation was exhausted.

5. The report contains a detailed account of the field operations
carried out in trapping, in partially clearing bush to create fly
barrisra snd in isolating the main areas of dense, fly infested bush,
and includes observations on the bionomics of Glossina pallidipes. The
projeot, which may be regarded as a scientific investigation of African
rather than merely losal importance, is, however, incomplete. Dr. Lewis's
conclusiona are tentatiwe, and if useful results are to be obtained from
the work already done it 2! necessary that the experiments should be
continued. The programme of work recommended is set out in the
accompanying application for a free grant of £5,700 to beeexpended over
a period of three years.

4. The sum of £2,120 allotted to the Lambwe Vglley experiments
has been supplemented by sums voted by the South Kavirondo Local Native
Counoil for bush clearing in the valley, amounting to £100 in 1934, £600
in 1035, £080 in 19%8 and a sum not exoeeding £600 in 1937. The Local
Native Council is maturally anxious to see some immediate practical
results of value to the natives of the district, and it is clear that
the Counoil cannot be asked to make further contributions without danger

W. ORMSBY GORE, P.C., WLP.,

SECRETARY OF STATE FOR THE COLONIES,
DOWNING STREET,
IONDON, S.W. 1.




of confusion of objectives, which has to some extent characterised the
work undertaken hitherto. The estimates of cost now furnished includs,
therefore, a sum of £600 per annum for labour in replacement of <the
contribution hithetto provided by the Local Native Council.

It should be emphasized that the project is primarily an
investigation withe view to aoquiring knowledge of the bionomics of
Glossina and to devising and testing various practical
methods of controlling and eliminating this species without wholesale
bush~=clearing, which can only tend to accslerate soil erosion and
desicoation. The importance of the experiment lies in the sibility
of applying results to other large areas of Africa at present fly-
infested. ‘

5. The Cdnference on Co-ordination of Tsetse and Trypanosomiasis
Research in Bast Africa held at Entebbe in January, 1986, recommended
that in view of the short time the work in the Valley had been
in hend and its great importance, it should be cont: d at least until
the n meeting of the Conference. Mr. Swynnerton approves, I under-
and, of the oontinuation of the progremme, end has expressed his
to the Tsetse Fly Committee of the Imperisl Economic Committee.

6. In these ciroumstences I trust that you will be able to
upport the application now submitted for a grant of £5,700 to enable
work to be continued. :

I have the honour to be,

3

E.

Sir,
Your most obedient, humble servant,
A. de V. WADE

ACTING GOVERNOR.
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1. Kenya.

distriot,

2. The continuance of Scheme No.223 in respect of investigational

work on Glossina pallidipes in the Lambwe Valley, South Kavirondo

Kenya Colony. Twelve copies of a report on the

experiments undertaken hitherto are forwarded. The programme of
work pro{:osed is as follows:-

(a) To continue studies into the bionomics of

Glossina pallidipes:-

(a)

(b)

\

()

(a)

(e)
(£)

(e)

The seasonal fluctuations, movements and activities
of the species in relation to climate and weather,
vegetation, and geme.

The activities of the fly at different hours of the day
and the influence of temperature, shade and light,
humidity (relative and saturation deficit) onporneion,
oloud and other factors throughout the different seasons.

The influence of seasons on dispersal and proportion
of the sexes.

The marking of flies to estimate true denmsity, to

ascertain movements and the ability of flies to cross

wa barriers cleared of bush and barriers of
dense bush.

Mioro -ecological studies in relation to the density of
infestation; and the seleotion of breeding-sites.

The distribution of h‘ud:fn;—pl‘bos ; and the provision
of artificial breeding grounds.

The‘vary:mg degrees of concentration. .

To isolate the Nyaboro bush from the fly-infested block of

Riamakanga, and from the fly-free area of Lunon'gu-

(a)
(v)

To maintain, extend and to widen corridors for trapping
of Ghuim pallidipes.

To continue with clearing of undergrowth and to thin-out
the trees in sections of Nyaboro as part of a scheme of
dimui.mta clearing of h.uh.



(d) To isolate Otuk from Ruma;
(e) To devise treps more attractive to fly, and capable of
effecting consistent, heavy catohes,

(£) To prepare -large quantities of attractant @ use with traps.

and to extend trapping to Riamakanga.

3. Immediately on approval.

4. Three years.

5. (a) Detailed annual estimates:

1. Overseer @ £30 p.m.

2. Clerk @ £ 6 p.me
3. 30 Fly boys @ £1 pem.
- 4. 100 labourers @ Shs. 10/- p.m.
(including rations)
5. 2 Meteorological Observers,
2 Geme Scouts, 3 Carpenters and
2 Assistant Botenists @ £1-10 pem.

64 Tools

7. Material (timber, hessil.n, gauze~
wire,. etc. )

8.. Instruments (ueteorologioal) and

. apparatus
9.

Stationery (fieldvnote-books, printed

record forms, etcs.

. 10. Travelling and Subsistence

11. Contingencies

or £5,700 for three years.

X This cstimate may be exceeded im the first year, dut any

discriminativé olearing of the riverine bush in Riamakanga,

and Roo from Ruma.

v

162
65

75

25 X

50 &

100
31

£ 1,900

excess would be covered by ‘savings on other items.

(b) Yes.

6. Expenditure in Grest Britain would only be Sxpenditure bn instru-

mente and apparatus, i.e. }tb -mu,y with & possible snall

| awﬁnumm-um :
7 mwkmhminﬁoymrmuu-lymyem,mcmpnt

= o o e
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& E. ANEURIN LEWIS, K.Sc., Ph. D.
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TSETSE-FLIES IN THE LAMBVE VALLEY, KENYA COLONY

Studies on Glossina pallidipes and experiments on its control

INTRODUCTION

Geography and Topography

The Lambwe Valley is in the South Kavirondo Native Reserve of
Kenya Colony; it lies within latitudes 34° 10' and 34° 25' E and between
longitudes 0° 50! and 0° 50' §; it stretches from Morea hill to the
Kavirondo Gulf of Leke Viotoria, a distance of twenty-three miles,

The upper half of the valley seems to be enclosed by hills on the west,
the south and on the east, The western group of hills are irregular,
with the outstanding peak of Mirari reaching an altitude of about 7,000
feet above sea-level and 5,000 feet above the bed of the valley; the
lower slopes are indented with numerous small valleys varying fram two
to three square miles, where most of the present native inhabitants
have their oultivated plots and water-supplies, These hills are lccally
knowh as the Gwassi hills; they form an effective physical barrier
between the valley to the east and the shores of Lake Victoria on the
west, Morea hill stretches nearly across the lLambwe valley at its
southern end; it separates the long strip of tsetse-infested country
to the north fran the comparatively fly-free area to the south. On.
eabh side of the Morea there is an opening leading from the Lambwe
Valley to Maia point and Karungu on the leke shore, The escarpment

on the east rises steeply fram 4,200 feet to about 5,200 feet, then
extending as a plateau thickly populated by Jaluo olans of the Kavirondo

The distance across the valley immediately north of Morea is
gmlﬁdq four and a half miles; it gradually inoreases to .nearly
ine miles from Nyadenda to Kamwagi where the main valley turns northward
and becomes much more open. The isolated mountain groups of Ruri on
the east, and Gembe or Kasigunga on the west, break up the broadening 5
valley, forming smaller valleys such as Kamwagi and Kisaka leading to
the eastern plateau and Homa Bay. Holo Opiyo and Akatari connect the
Lambwe with the shore of Lake Victoria to the west. Further north, the
valley joins the low-lying littoral of the Kavirondo Gulf.

The land 2‘" 4,400 feet covers an area of 125 square miles.
A considerable proportion of the valley is covered by very dense bush,
more e ; dowmn its centre, fram Morea to the vieinity of Ruri.
a belt of thick bush is the course of the Lambwe river
which rises at Thoka near Morea. Seen fram the air, or fram the
top of the eastern escarpment, the courge of the Lambwe river is
we,_ll-uxtod even through the most dense vegetation; but when
descending into the valley, the river-bed is found to be generally
ill-defined due to heavy silting. It is only during the rainy
seasons, however, that water actually flows in the river, although

pools and swamps are found in the river-bed throughout the
greater part of the year, After heavy showers that ocour in this
region ‘the rainy season, a large amount of water is discharged
from the small mountain streams into the Lambwe, causing it to rise
the immediate neighbourhood. The river eventually flows
through a small swamp on the shore of the lake and into the Kavirondo
Gulf between Waturi and White Rock Point. The numercus small streams
gm the hillsides disappear underground befare reaching the Lambwe

ver,

;

-
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Vegefation'

Irregular masses of @ense bush extend along the banks of the
Lambwe, river from Morea to Ruri. They do not form a continuous belt
but ‘aré-broken into four large patches somewhat isolat®d by open
country and scattered thic¢kets. At the southern end of the valley,
the dense bush spreads out from the river to the west; it tends to
link up with thickets on the slopcs of the hills and in the smaller
valleys. Midway down the valley the vegetation between the western
hills and the riverine bush consists of widely scattered trees,
Balanites aegyptiaca being most numerous, while Boscia caloneura
wﬁmon seyal are present in cmparatlvervg small
numbers. ow the eastern escarpment there is & marrow strip of
park-land domprising Ba! tes aegyptiace interspersed herc and there
with small areas of Acmis'@@olo‘bim This strip is followed by
a thin line of more densé bush running parallel to the cséarpment,
and again by a narrow zone of open savannah before the riverine bush
is reached. Between the northermmost block of dense bush and the
shores of the Gulf, the country is flat, phin—li.ke, with a uniform

cover of Adacia drepanolobium.
J

Buphorbia turicalli and ambatch are found at Waturi and along
the lake-shore. The former is the daminant species in a tangled
mass of bush, and of the undergrowth in the shade of Euphorbia ingens.
This bush provides suitable shelter for three species of tsetse-flies.
The large masses of vegetation already mentioned are in Nyaboro,
Riamakanga, Otouk and Ruma, The first is not -entirely riverine; it
is a compact mass with projecting tongues meeting some groups of bush
_on the hill-sides - notably Kigoto; and others connecting it with
Riamakanga which comprises several smaller patches more scattered
bush, Buphorbia ingens is conspicuously daminant in Nyaboro; under
its shelter thrive woody shrubs and stunted trees including Cadaba

adenstricha, Capparis tomentosa, Buchlea divinorum, Grewia s is
and other species; Rhus ghuog_g\_gm%ﬁ , Harrisonia abyssinioca ;ﬁ

Gymnosporia senegalensis. Some more open spaces wi yaboro
contain p.toﬁis % young Acacia indicating the sites of native
villages and shambas. e block of bush contains am, abundance
of horbia trees also, but on the whole they are either free from
under or form the nucleus of separated thickets, Along the
river in all areas Buphorbia thrives, but the density of the tush is
dua to the prevalence angled undergrowth. Buchlea divinorum and
: egens are most abundant, and in addition to

The flora in Otouk and in Ruma is samewhat similar, but other
species of trees and shrubs are found whioh, however, are not very
comman, i

Without entering into further details as, to the species of the
flora, it is necessary to add that several va}leys - Owiga, Rari,
Nyadenda and Roo = in the western hills, and many ravines - viz.
Kisingiri, Nyamarigi, Nyabor Ondiek and Kerlango - on the east escarp-
ment are heavily wooded. In most cases vegetation follows the
beds of the streams and continues well into the Lambwe Valley,
The open country ar "tree-veld" on either side of the riverine bush
of the Lambwe provides good graszing, tall grasses being well
established under the shade of the trees and shorter species occurring
on the more recently abandoned cultivated lands Themoda triandra

deminates m othn‘ -pniu. the molt common of ch are
] P : ocholoa obtu ora
0] tensis,
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localities of swampy land. : +

@ Cynodon dactylon (?), and various species of Hyparrhesye, Bustachys,

Setaria and Digitaria, Members of the family Cyperaceae indicate

A thick carpet of Sanseviera covers the rich loam found in the
dense riverine bush and in clumps of thicket throughout most of the
valley. This plant is extremely abundant and seems to have assisted
the shrubby undergrowth to suffocate and to replace the earlier
grasses,

Climate:

A meteorological station was erected on Kiabakari hill in December,
1934, to ascertain the general climatic conditions of the Lambwe
Valley prior to studies into the eco-climatic conditions in the bush
and in localities of different fly-densities. The records were
considered to be necessapy to form a basis for comparative studies on
the different climatic factors that might influence the activities
and fluctuations of the fly-cammunity; to estimate the posk}:ilitiea
of providing improved water-supplies in the event of successful control
of G.Eallidigea; and to formulate a scheme of re-settlement for the
maintenance cleared, and partially cleared, areas of bush country.

Most of the instruments for the general, and for the bush, stations
were purchased from the grant allocated from the Colonial Development
Fund. Additional instruments were provided by Mr., A, Walter, Director
of the British East Africa Meteorological Service. Mr. Walter
arranged for the instruotion of the native meteorological observer;
and has given encouragement and valuable help at all times. His advice
and that of Mr. Grinsted, also of the Meteorological Service, is
gratefully acknowledged; Mr. Grinsted was invited to visit the valley,
.and his report is given in full as.follows:=

The following notes on the climate of this area are based on~
analyses of nineteen months' records obtained on Kiabakari, six
weeks' records at the "bush" (Otouk) station and on observations made %,
during a visit to the valley by the writer in April, 1936.

The Lambwe Valley, being situated close to the shores of Iake
Victoria, has what may be termed a "modified coastal oclimate".
Further, being situated well in the interior of Africa, its climate
is to a large extent the result of local conditions as determined by
he varying déclination of the sun and its consequent influence an the

ares, These looal conditions are modified during the regimes
of $he south-sast and north-east monsoonal currents, especially thé
f’*too:.ut the influence is variable and not at present completely

The proximity of the lake produces a comparatively small diurnal
variation of temperature and humidity for e sifuation so near the
equators It is responsible for the very frequent showers and also
for the diurnal variations of wind.

It is convenient to treat the various elements sepprately:-
(a) Temperature:
On Kia i, the mean annual temperature is 72° R, , the
maximum 84° F., and the mean miniwum 83° F. The extremes

arei~ Naxima 95° - 100° Fo, minima 55° - 60° F.; and the
daily range just over 30° F.

a4



© . At the metaorologioal ;taticm on the Bush itself, the .

. maax} '?enperature appears to be some’3%'= 3° F. lower than on’
<o - 2 , the mean maximum being approximately 10° F, lower.

~ 8z o g reascn for these variations is that the bush, being

shaded, does not reach such a high temperature during the

2 day nor, through rcduced radiation, so low a temperature

- during the night.s On clear, calm nights, however,

rolls down into- the valley from both sides, giving !‘z-omt .

valley mists or fogs. It may be noted that the Dew

of the air is about 61° F., so that with this process, |

is easily formed.

Curves of average variation of temperature on Kia'baka.z‘i
are given in the figure, from which it will be seen that the
mean hourly values range ﬁ'm 36° P at 6 a.m to 82°F at ntxh-

“+.The mean: daily rmge is 81° oF The mean monthly epa'hml
range only fram 707 F to 74 June and July boing ‘coolest
monthse . g

R The dimiml variatien’at the bush station is retarded in
pha%e in respect to that in the open, due to the entrapped
cold air end poor circulation in the morming. \

(b) Humidity:
The meen diurnal and annual variations of relative ' ¢
humidity are given in figure, The mean vapour pressure is
approximately 19, mbs - range of the mean hourly: values: -
of relative umidity is fram 53% to 73%; and of the mesn '
monthly values from 5% to 70%. At the busi auysan,. tha "
. humidity is normally 8% to 10% higher than at bdca.{'!q
‘the greatest difference durh;s the two or t,hx'eq
after sunrise,

(o) M@h i e '_

435 s ostinmted the Sverage mial eveporaticn in the
Lake Vi at n 50 incl In the
tush itself, the. oration appears to be 15 - 208 less.

(d) Cloud Ameunts

e

t during the night hours, the 1%3; rarely
ol 8s; the mean cloud amounts at 8,30 a.me and 2,50 pee
being 6 and 7 tenths respectivelys.

(e) Rainfall:

The probable average rainfall as deduced fram.the
Kiabakari records and from other available data is g:l.vcn dn
the figure., Very wide variations from the average may be
encountered and no month can be relied upon to be drys
January is the driest month and the expectation df rain on
any day ie least in this monthe In the other months,
however, the average number of days of rain is thirteen,
and the seasonal variation in ameupt is rather the result
of intensity of rainfall than of frequency of occurrence.
The rainfall is, of course, almost entirely of the
"thunderstorm" types

40294~1 10



 Soil:

The wind of the valley is of a purely local type and
is the memilt of the on-and-off-shore winds beifig mod
hy the bopegraphy. In the morning the wind-is ENI
‘at 8,30 a.m. ) and in the afternoon WSW (13 mph at 2.

The soil is volcanic in origin. On the western hill=slopes, it
forms a very thin layer over rock; and its surfage is strewn with
large boulders, Theé small valleys contain a considerable amount of
elluvial soil, and from an examination of . the dr;i’;fflood—water courses,
appears to be composed of talus scree, boulders and gravel that is often
found in well defined layers. The soil on the hills and in the upper
portions of these valleys is light in colour and in texture; it does
not ‘appear to be retentive. In the lower portions, deeper layers and
more fertile soil eré encountered. Here, and for some distance down

“into the main Lambwe Valley, the natives succeed in'producing excellent
crops of simsim (Sesamum sp.), maize (Zea sp.); mtama (Sorghum sp.)
and chirogo (Phaseclus sp.) in years of normal rainfall, Bananas ere
grown along the stream-beds; ground-nuts appear to do well; and
cotton, although not always of a very high quality, provides a useful

.--ocash crop, Cultivation is possible even on the hill-slopes., The

* Jearlier native inhabitants, as has already been mentioned, constructed

stone terraces (see photo) over extensive areas.. Ordinary digging
and cultivation would doubtless bave resulted in a serious amunt of
s0il erosion, Whereas the terraces have prevented this and have enabled
- the indigenous grasses to form a good cover providing dlso excellent
graging if'not too heavily stocked, The lawer reaches of the valleys
of Oma, Owiga, Ugofo, Rari, Nyadenda and Nyskiya consist of a heavier
anid richer soil that is also darker and of a red loem type. In Oma
i is a considerable amount of clayey soil, As one
bhe, feot-hills t6 the flatter country in the main
oam merges into a typical "black-cotton" soil
apparently derived from basalts. -~ This region is often wat;slogged
during the rhins and becomes extremely hard in the dry seasons,

obbs, writing of his experiences in the Kisingiri and Gwassi districts

1910, states "the Ulambwi (Lambwe) ﬂvmus only during the

. rains, when indeed the whole valley is a , In dry weather, it
is simply a line of caked mud running through thick bush to the lake",

From Nyaboro to Ruma - and beyond - this zone of "blagk-cotton"
prgvails; end it frequently converts the area into a marshe It
L ds even into the Ruma bush, whers ane often finds the seil under
a sheet of water,

The banks of the Lasfowe river contain a large amount of sand,
silt and mud trought down by the water when the river is in full Spates
Within the bush, as may bte expected, the soil is of a heavy forest
loam usually covered by a thick layer of decaying leaves and twigss
There ere also comparatively mmll glades with §ood grass, but where
the depressed character of the surface and the clayey nature of the

_+80il provide for the formation of amall, shallow pools or wallows
during the rains. S

Water supply: '

A veport of this kind would be insamplete without some remarks
e the water-supplies in the Lambwe valleys ‘ -

Native people are reluctant to inhabit apy ares where there 1.; an
insufficient amount of water for human consumpticr and for the stock.

v <1 4
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Cattle, sheep and goats being the form of native currency and wealth;
milk and meat being essential to their health and welfare, it would

be difficult to persuade the native people to re-settle an area where:
cultivation alone can be practised, and the production of food and cash

S orops the only means of existenée.

Tsetse-fly infestation renders the keeping of stock impossible
or, at any rate, highly precarious, A fly-infested area such as the
Lambwe frequently has a rich sover of grass and would normally carry
large herds of cattle, The abandonment of the area results in the
neglect of water-holes that become silted up, or that disappear
Gx}:tire]y. In time, areas that only a few decades ago supported
thriv;i:ng native communities are rendered waterless — ‘or nearly so -
and consequently uninhabited,

A scheme of tsetse-fly control is obviously bound up with the
provisions necessary to keep the ‘population and the stock in an area
80 that the people may continue to maintain it free from fIy once it
has been reclaimed. It would be inadvisable to attempt any )
persuasive measures for re-settlément until such time as would
warrant a reasonable assurance of safety for the native atock and
until such time as facilities were provided for a sufficient supply
of water,

The prospects of watering places in the Lambwe valley were
ingestigated by an officer engaged by the District Administration.
It was found that there were mny springs, wells and remains of old
earth dams scatterecd over the valley. In 1034, an experienced
‘hydrographio’ surveyor from the Public Works Department visited the
Gwassi location to investigate the actual and potential water :
resources. Unfortunately he was not asked to repart on the whole
valley.. His recomméndations were for. that specific location. It
is of interest here to note thtt owing to the steep slopes in the
upper seotions of the valleys ‘in the Gwassi hills , and the
geological formation, the conservation of carth dams in those sections
would not be a feasible proposition, Baring for water appeared to ¢ *
be the most practicable method of obtaining additional supplies, :

The Tsetse~-fly Overseer was instructed to locate and to plot
all possible sources of water in and near the valley. A list of
these potential watering=places is given over-leaf,

It is of fhterest to learn fram Mr. C. M. Dobbs'-article that
nt&mmmﬁuem-;huiinimomvgnthmomxm
only at the bottam of the deep pits thet the natives dug in ome of
the side valleys running from mountains. At & dspth of -about
eight to ten fest, very good water was feunds. It was uuatu&si
even in those early days, for natives to make enctmous "saucerst of
mad and to £i11 these with water for calves, and in some eases, for
the larger cattle. .

Many of these "saucers" and several small pits are still to be
found in different parts of the valley, at the foot of the hills and
escarpment, Derelict earth dams can be traced in the majn valley;
and there is evidence that the inhabitants collected water from the
mountain streams by means of deep channels and furrows that supplied
fairly large surface reservoirse

The Administration Department carried out a small experiment on
water conservation near to, and in, ths Iambwe ¥alley, An old earth
dam existed in Luatonga just above Sanjuero; tlis was cleared out and
the earth embankment on the lower side extended and built up. Up o
the present it seems to be satisfactory and has a capacity of about
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Surface water=-supplies in the Lambwe vglley

. 2 Flow
Name Locality (gals.per day) - Remarks *
or capacity
- West Roo 2 Many small dams and game wallows
that hold water only in the rains,
- Akatari ? Storm-water flows in stream-bed
during rains; lost in seepage
lower down the valleys
- Holo Opiyo 2 As in Akatari,
- Nyakiya 2 Permanent, small streamj earth-

dams built across stream to
conserve a supply in dry weather,
- Nyadenda 147,000 Permanent stream at head of
valley; two silted water-holes
below; and onc experimental

earth tank.
= Rari 2 Good permanent spring pools at
head of valley; several dams
below. =
- Ugoro 7 Permanent spring at head of
valley; old water-holes below,
- Kiabakari ? Very small pits; and two, small,
unused dams,
Kichiriba Owiga 2,050 Not permanent.
Misembe Owiga 1,700 Situated at the head of the
e valley.
- Owiga ? Small spring and dam below Chief's
© village,
- Owiga N Two, old earth-dams below motor-
track.
- Kigoto ? Two water-holes silted up.
- Mchan ja 770 Decreases in dry weather.
Oma Misamba 2,300 Good flow of water.
Oma ) Oma 500 Wells in clay, each well giving
about 2 gallons per hour.
Masenyo Tonga 150 Dries up in hot weather.
Mwibegenye Tonga 500 Dries up periodically.
Misa Tonga 1,250 Night flow conserved in dams.
L= : m 168,000 Renovated dam - under experiment.
Sanjuero ) a ? Two, old, derelict dams.
Horea Morea ? Water-holes at the probable
source of the Lambwe river,
- Theka ? Large dams fed by springs.
- Gendn ? . Spring and small stream. Also a
much’ coveted salt-lick.
Kisingivri Kisingiri ? Spril.x;gs, seasonal stream and rock
pools. )
= Nyamarigi ? As in Kisingiri. o
- Kerlango ? As above.
- Nyabor Ondiek ? 0ld earth-dam fed by deep
furrows from hill-slopes,
B Sigama ? A dam at the foot of the scarp.
- Kamgwagi ? Small spring - not permanent.
- Kamgwagi ? Permanent stream. )
Bidede Kisaka ? Permanent water in small stream.
Siwalu Kisaka ? As at Sidede.
- Goyo river ? Large pools from seepage water
- Lambwe river ? Intermittent river. Numerous pools

and game-pits in the riverebed.
They last for a considerable time
into the dry season.

In Nyaboro and ather blocks of bush, there are numerous game-pits
and wallows that became water-logged and hold surface-water during, and
for same months after, the rains,
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168,000 gallons. Below Nyadenda a tank was dug to collest i
approximately 147,000 gallons. A long dam was built below the tank;
it has not been sufficiently firm to withstand same of the rush of
water after heavy thunderstorms. It seems not unlikely that
numerous small watering centres could be provided in the Lambwe
proper, and these would suffice until more permanent supplies could
be arranged. 3

While on this subject, it is noteworthy that Dixey in his
handbock on "Water supply" (1931), refers to the effects of
deforestation on soil erosion and the depletion of water supplies,
both surface and underground, In a locality like the Lambwe Va ley,
the wholesale clearing of bush may well aggravate the present ;31 ek of
water, whereas partial clearing may serve to eliminate the tsetse and
at the same time provide better situations for the construction of {
surface watering-places. Dixey expresses the opinion that the clayey
floors of dambos and vleis usually make excellent sites for small
reservoirs. In Roo and in Nyaboro there are several dambos that are
now often used by game as mud-wallows or, during the rains, as\rgrink-
ing pools,

Wholesale clearing, apart from the immediate heavy cost, will
tend to inorease soil erosion and accelerate the complete desiccation
of the valley,

Further efforts to solve the scarcity of water in the valley are
under consideration by the local administrative officers,

Population and Stock:

The Lambwe valley is uninhabited, A few villages are
concentrated in the small fertile valleys of Misamba, Mchanja, Owiga
and Urogo; ‘a few native huts are dotted about on the slopes of
Kigoto and near the water holes at Theka; there is also a collection
of villages in the Kaksingiri valley between Nyadenda and Holo Opiyo.

The population is small and concentrated in the valleys and at
the foothills, The stock is negligible in so far as there are anly

4 few hundred head of cattle that are usually to be found in and
around the villages. The cattle are often taken out of the valleys

to the lake-shore at Mtdra bay and to the salt-licks in the vieinity
of the Miramba river. They are grazed on the slopes of ongo

and Kigwa, and in“the valleys of Tonga and Oma; they are se taken
down into the Lambwe valley. The number has been increased slightly
in recent months, There are now ahout three hundred cattle in the
valley, but it is antieipated that no additiomal stock will be brought
into the area without lossea from animal trypanosomiasis. As far as
this disease is concerned, several cases have ocourred in the Chief's
herd and among cattle taken into the arca by other natives, In August,
1986, animals infected with T.congolense were treated with tartar -
emetic issued free of cost by the Veterinary Research Laboratorye
Treatment will be continued in arder to assist the present inhabitants
to keep the small number of cattle now in their posséssion,

v

‘Game:

Game is abundants Herds of elephant seem to have their home
in Ruma; théy move about a great deal and trek from Ruma to Otouk,
Rari, Nyadenda, Roo and Rurd, They often visit the lake-shore and
sometimes migrate to the Kuja river where experiments on the control
of Glossina %15- are being conducteds  Buffalo roam about from
one or more he bush arcas to others; they, sometimes, follow the
elephant but may move further up the valley to Nyaboro and even to
Kagana and Iuatonga. Hartebeest and Topi frequent the savannah areas
1 X
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hills, Also, small numbeﬂ of 1lidipes are periodically
collected in Luat " immediat south of Morea, On one oggasion,
it has been found n Gotbim a few miles southeeast of Morea and
between that Hill and thn Kaniadoto rest camp.

T ‘ History:

« A brief statement on the history of the valley and its people
will indicate the need for further and closer studies on Glossina
pallidipes, and the suitability of the area for research and
experimental control.

It is fairly certain that the Lambwe valley was densely

populated and contained numerous herds of cattle in the early years

of the present century. On the hills there are-definite traces of

the habitations of an energetic tribe. Stone walls and terraces
may still be seen on Kiangongo, Ugoro and on the slopes of Rari and
Iringa. Disused water-holes and carth dams arc to be found in the
valley; and there is clear evidence of cultivated patches of land
which have not long becn abendoned. In thie Administrative records.

for 1908 it is stated that cattle were fairly plentiful in Gwassi,
plentiful in Kabwai, Kasigunga and numerous in Kaniamwa - these being
locations or "rural distriects" each including a section of the valley.
In Kisingiri (or Usengere), the report of the year 1911 states,

"There has been a great deal of sickness amongst the live-stock in
recent years which is now somewhat depleted". Europeans who have
known -the area for very many years and who have always been in close
touch with the natives speak of the numerous cattle ih the valley in
1915 and corroborate the information given by the natives. One
* gathers from the presqm: native inhabitants that heavy mortality from
malaria and human sleeping sickness among the tribes on fhe lake-shore,
especially in Kasigunga, gave rise to a fear that causcd a steady
evacuation of the area. As the people fell back the menace seemed to
follow them, It extended to and -destroyed their cattle and the
people were forced to retreat up the Lambwe, Disease then attacked
the cattle from other directions also and rapidly reduced their numbers.
Witchordft was suspected and it appears that the ruling chief Matunga -
the present Chief's father - was murdered by the elders for placing
wi £t medicine in the grass and water that killed off many cattle.
After this incident large numbers of the natives left the valley and
Journeyed to Tanganyika; The present Chief and meny elders from the
different looatiaxs state that only after mest of the people had left
did . the bush become thisk, and-beyond their control, They point out
stretches of land a#»the edge of Nyaborq that were obviously cultivated
not many years ago, and that are now rapidly reverting to dense bush.

It is not strange, perhaps, that the inhabitants at one time
spokén of as eénergetio agrieultursl and pastoral people sre now said
to be listless and suffering from "lake lassitude". Theu' wealth
has dissappeared; their relations scattered and they have became
dispirited as their land has been ruined by the invasion-of tsetses.

The first authentic record of the presence of G.pallidipes in®
the district.— not actually in the Lambwe valley - is that by Christy in
1910, In his map of South Kavirondo he shows G.pallidipes
ococurring in Kisingiri (Usengere) about four or five miles infand from
Mungere Bay - probably in the lakewsmide section of' Roo. Brief
referencos oro made to the existence of "fly" and cattle diseasc in
the Administrative records for several years later; but it was not
until 1951 that an officer (Mr. J. Nimmo) of the Medical Department
carricd out a fly survey of the whole valley. . This officer

disocovered only a few Glossina ggllidigaa in Roo; the fly density
was higher in the lower reaches Ruma bush and st?1l higher in the
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upper half of Ruma, Smaller numbers were captured in Otouk, and few
in No flies were caught in Upper Riamakanga; none was

collected in Nyabaro, No records of fly appear to have been made for
that stretch between Ruma bush and the mouth of the Lambwe river, nor
are there data, on the map; for the lake-shore between Waturi and Homa

Administrative officers in charge of the distriot must have long

" realised the valus of utilising the Lambwe valley,

Its infestation by tsetses and the need for clearing the bush
vhere elephant lived and from which they roamed to raid cultivated
areas in the vicinity, prohibited the officers launching 'a scheme
which would involve considerable expenditure incommensurate with
immediate requirements., In a memorandum to the Kenya Land Commission,
MaJjor Buxton, referring to an experiment in individual land tenure
under strict development conditions, pointed out that such an experiment
might be made "(a) by the reclamation of land in the Kuja and Lambwe
valleys where bush-clearing is in progress 5 (B)evenieees (0)errtennes”
Major Bond, who was also a District Officer at Kisii refers to bush-
clearing in a Memorandum dated 11 th May, 1952, He divides bush-
clearing into two categories, namely:w “

(a) Clearing of bush in comnexion with the sleeping-sickness
campaign,

(b) Experimental clearing of bush in an attempt to eliminate
big game and cattle fly, and inducde a redistribution of
the population,

He adds "As regards the latter category of bush-clearing, the
experimerit in the Qlambwe (Tambtwe) will be valuable, and there should
be no difficulty or danger in 're-introducing cultivation there, but
the area will require careful watching for some years svesesiossese’s

Cammenting on Major Bond's remarks, Mr, H.R. Mmtgdnex_y, then
Provincial Commissioner, Nyanze Province, states that "A comprehensive
loh-o"ofhmhomringisweninhand, andwillbeoarriedmyeu ’
by year",

The econamic value of the Lambwe valley is -widely appreciated,
and the need for re-introducing its practical utility is recogniseds
The fly menace, howe is the chief difficulty; and it is a problem
that still awaits tion, The species of tsetse involved ~
G. pallidi

Lpes ~ has not been studied as extensively as G. is
2 and %ﬁr instance. TIts habits are

, ey not been subjected to continued
investigation dnd experimental anmlyses: Suoh studies

are not without practical value in the Lambwe as in other larger

areas of Kenya Colony, end they may lead to more efficient and

econanic methods of control than haphazard clearing of bush 'Lthcu.t.

adeguate knowledge of the partioular species of fly and its bicnomi®s.

The need for exhaustive studies of Gspallidipes
v

The importance of studies of C.pallidipes and its experimental
control will be appreciated by the 3 t this tsetse is
widely distributed in Kenya, and requests have been received from
different districts for reccnmendations for its control and eradicatione
Recommendations have beén made, but no as e of camplete success
have been entertained because of the lack of acsurete information on
the reaction of the fly to such measures., The fly-infested districts
in Kenya cover enormous aréas - same being inhabited by pallidipes
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only, while others contain also palpalis, brevipalpis, longipennis,
mli:ertmi and austeni. The pure belts, however, offer
excellent opportunities for thorough investigations into the biology

_ of that species, .

The problem is not confined to Kenya; it affects South Africa
where Harris carried out preliminary studies more especially on
trapping; it exists in Tanganyika in mixed belts, and Swynnerton has

" considered it desirable to implement our present imvestigation in the
Lambwe by another study in a mixed austeni = brevipalpis - Elligties
zone at Kilifi in Kenya. In Uganda G.E‘I_Iﬁdiggu occurs together with
palpalis and morsitans.

A brief account of the work on G.pallidipes in the Lambwe
valley was submitted to the Conference on CO-E;&m' tion of Tsetse
and Trypahosomiasis (Animal and Human) Research in East Africa; and
it was recommended "that, in view of the short time the work in the
I.lmbninulelsy had been in hand and its great impertance, it should be
cont: at least until the next meeting of the Conference". \

The following is a more detailed report of the work carried out
with the assistance of a grant from the Colonial Development Fund,
supplemented by a further grant fram the Loocal Native Council, South
Kavirondoe

The scheme of experimental control of G.pallidipes
Gmntgx

Out of the sum of £6,160 voted by the Colonial Development Fund
Committee for experiments on tsetse=~fly control. in Kavirondo, an
allocation of £2,120 was made for experimental work on Glossina .
pes in the Lambwe valley. It was approved that the experiments
directed to control the tsetse by means of trapping and
without clearing all the bush, Arrangements were made and agreed to
by responsible officers of the Administration, Medical and Veterinary
Departments that the cost of any necessary bush-clearing should be
borne partly or entirely by grants of money from Local Native Council,
South Kavirondo, The sums voted far the Lambwe project were £100 in
1954, 7600 in 1985, and £600 in 1936. The vote of £600 in 1936 was
governed by the condition that half the amount should be utilised for
directly bsneficial to the local natives, while the other
half should be used i connection with the experimental clearings.

Staff: -

It will be more convenient to deal at this junoture with the
staff and the direction of the project. : :

Authority to expend the grant from the Colonial Development Fund
in so far as the Lambwe experiments were conoerned was vested in Dr‘
Paterson (Director of Medical Services), and Mr, Daubney {Chief
Veterinary Research Officer), and it was agreed that the work in the
Lambwe valley should be put into operation in 1935 after pre

. fly-surveys had been carried out in 1884, It was hoped that a
experienced field-officer from Mr. Swymnerton's staff in Tanganyika
could be engaged to supervise the programme of work on %m}_ﬂ
in the Kuja river area for the first year, and that he w e able to
devote his attention to.a prepared soheme in the Lambwe during the
second yeay. This was later oonsidered impracticable; and Mre
Swynnerton's advice was solicited on the possibility of providing
another officer for the lambwe. Commander D.E. Blunt was recammended
for the post, end was appointed as Tsetse-fly Overseer in- January, 1935.
Mr. C.B. Symes, Medical Entomologist, Kenya, agreed that Mr. R.T. Vane,
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' Overseer in the Kuje expériméents, should recruit and train a nucleus

of matives as fly-boys and pupae searchers for the Lambwe, that a

* ‘number of single-screen or Shinyanga traps be constructed at Kaniadoto
md that Mr, Vane should carry out a fly recannaissance in the valley
u:d submit his report during 1934.

+ Swymnnerton sccompanied by Mr. Daulney and Dr. E. A. Lewis
(v-t-wuy Entomologist), visited the Lambwe velley in October, 1952,
and the advice of Mr. Swynnerton was incorporated in a preliminary
programme of experiments outlined by the Veterinary Entomologist and
approved by Mr. Swynnerton (emphasising certain points) and by Mrs
Daubney.

Two experienced native fly-boys were provided by the Department
of Tsetse Research, Tanganyika; eleven were transfered from Kaniadoto,
and several others were trained in the Dambwe during the early months
of 1955, Only those natives who had proved efficient and reliable\.
after a month's trial were finally engaged on regular fly-rounds. The
number of boys engaged for patrels was twenty-four. Six were engaged
to collect tsetses from traps and thirty were employed as pupae searchers.
Many of the latter were transferred to bush-clearing, or promoted to
game-observers, botanical assistants, or put in charge of small gangs
of labourers, It was found to be extremely difficult to obtain an

ient native clerk; nul it was only after several disappointments
that.a reliable headman was engaged. A native boy was trained as
Meteorological Observer at the Meteorological Statian, Kabete;  and
three native carpenters were recruited for construotion of tsetse mpu.
The most pramising natives were given a course of instruction on
tsetses and their economic importance by the Entomologist at the
Veterinary Research Laboratory, Kabete.

The oontinued illness of Commander D.E. Blunt towards the end
of 1955 and in the first few months of 1936 compelled him to apply
for admission to hospital and for medical examination. He was
invalided out of the service in April, 19356, after observatian and
treatment for nearly three months., During Cammender Blunt's illness,
Mr. North-Lewis, a member of the Veterinary Research Laboratory,
Kabete, was sent to supervise the field experiments until the vacancy
of Tsetse-fly Overseer was filled by the appointment of Mr. W.P.
Langridge, who was to have had considerable experience in
laboratory and field soutine worke

A three-roomed hut, thatohed with grasgs, was built on Ugoro hill
for the acoommodation of the Overseer. Offices were provided near
the hut; and a rest camp was constructed on the slopes of Sanjuerc.
The majority of labourers were housed in two long huts at Sanjuero,
where there were also several huts for the headmen, fly-boys, medical
dresser, and their families. Three further huts were crected near
the rest-camp to be used, respectively, a&s a store for maize meal, |
for tools and as a dispensary. Several other huts were btuilt for
fly-boys and pupae collectors throughout the valley,

Iabourers for bush-clearing were reoruited from the diffefent
locations in South Kavirondo, At first, the natives turned out in
satisfactory numbers - some two hundred and fifty were engaged in
January, 1955, Iater, , the attraction of higher wages
offered by the !Mmutn in the vicinity caused meny of
the labourers in the Iambwe to leave, It was necessary, therefore, to
increase the and to provide food for those employees receiving
not more than ~ per month. Although the number of ladourers

continued to be low, the quality of the work improved with experience
and supervision,
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\§  Teble II gives the result of this survey:-

TABLE 1.
o No. of pL Tine tak Fli
v Pate Spedies H F Total Collect R:::a" wn:“:':: . hoy:;o::rr
- -0rs
16.6:34 No flies caught 6 Ke}lanqo cavine 3 p.m.- € p.a,
17.6,34  G.pallidipes 158 135 = 293 4 North Otouk 9.30 a.m- 12.45 p.&, 22.5
N . 20 1 3 3 Otouk-Lambwe(N) 11.30 a.m.~ 11,40 p.&. 60
L 47 3 South Ruma (W) 12.5 p,m.~ 12.10 p.m -~~~ 188.4
18,6, 34 . 137 114 2 Otouk(Water-hole) 9 a.m.- 1 p.a, t-39
. 5 3 8 5 Otouk-Lambwe (S) 9,50 a,m,~ 9,55 a. 19.2
. 2 5 South Ruwma (E) 11,40 a.m.- 11.45 :.Ki 76.8
. 6 3 68 5 Rari to Lambwe 12.30 p.m.~ 1,45 p,o, 10.2
s 8. 6 14 2 Rari valley 11.30 a.a.- 1 p,m, 4.6
19.6.34 L] 160 215 37 3 Kiabakari to
Nyaboro 8.30 a.m.~ 2,30 p.m. 25
L 21 25 46 3 Godorobondo to
Sanjuero ! . 3
20,6.34  No flies caught 1n Ruatonga
21.6.34  Gopallidipes 102 163 265 3 Riamakanga~
| i Lambwe (N) 8.30 a.m~ 11,30 a,m. 29.4
¢ 9 2 Ri amakanga-
Lanbwe (S) 10 a.m~ 11,30 a.m. 3
* 39 Mo 2 Riasakanga-
Owiga 11,30 a,8,~ 1,30 p,m. 28
22.6,34 ' 5 - 5 2 Kisingiri ) ; .6
1 - 1 2 Nyawarigiei ) O M 2Rm K
\ 16 20 36 2 Otouk - Gendu . . 3
140 2 South Otouk ) 104 an 2 pua, 1.5
308 49 7157 2 Otouk-Lanbwe ) 94.6
was al t in the open bush between Ruma and Otouk
but h 8 common the tangled shrubs and thickets of Otouk.
The showed & definite preference for the numerous game paths, the
ri and water-holes. Flies ceased to appear in the low scrub

nearer the western hills. In Riamakanga there was a concentration
m:tm but there were also large numbers on.the outskirts
of ts a short distance from the riverine tush. It was noted
thtthougohﬁminkhmmmohmmthmthator
Otouk, Ruma and Nyaboro. The flies caught on the route from
Kiabakari to Nyaboro were mostly from Riamakanga area; fifty were o
collected on the edge of Nyal "

Throughout this period, only four G.pallidipes were captured, in
very dense bush.

These reconnaissances provided additional information to the more
general survey of 1951; and they disclosed several differences from
the result of that investigation. They showed that G.palpalis and

were present in a narrow zone along the i Gulf;

m=garub area from near Powo stream to the mouth of the
Lambwe harboured very few (only one specimen was caught).
The thickest bush areas s 'avourable to 8, and the
flies were most frequently and abundantly met . in open tracks
through the bush or on the borders of clumps and in glades. At the
southern end of Ruma they were particularly numerous in a clearing
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made by the Administration a few years ago. The fly-density in Otouk
was greatest along the river-bed; it decreased at the south end of
this mess of bush; and again incressed in Riamakanga. There was a
distinot drop in the numbers for Nyaboro, and no specimens were found

_in Iuatonga. It was made clear, also, that infestation was not confined
' to the main valley. Roo showed a high density; Nyadenda, Akatari,

Nyamatoto and the lighter scrub on the hill-slopes harbour a not

" inconsiderable population of tsetses. The ravines of Kerlango,

Kisingiri and Nyamarigi shelter at least a few flies.
The original programme:

The information gleaned from the reconnaissances provided & basis
for the actual experimental projedt.of controlling G.pallidipes |
trapping and by partial clearing of the bush. It was obvious that
the degree of success attained, and the progress of the work, should
be ascertained from time to time in order to concentrate on
measures or to modify the plans in acdordance with the developments.
This could best be done by regular patrols by trained fly-boys ng
selected routes or "fly-rounds". Such routine work is essential’ in
reclamation schemes so that the observer may keep "his finger on the
pulse of the fly community".

The distribution of the bush and its natural rough division into
blocks indicated the most economic method of partial clearing that
would also serve for trapping experiments whére the fly-densities
differed.

The ideal scheme was an ambitious one involving considerable
expenditure in labour; and in materisl for construction of traps.
The isolation of the whole infested zone appeared.feasible by an
efficient barrier across the valley to the north of Ruma, and another
barrier between Morea hill and Nyaboro bush. Roo could be separated
from other areas by extending the north clearing along the western
foot-hills from Nyamatoto to near Waturi. .

N at

Wide corridors between Otouk and Ruma; between Riamakanga and
Otouk; also between Nyaboro and Riamakanga, would assist both research
on: the bionomios of G.pallidipes, and the scheme for its control.
Comparisons could be made on the effect of reclamation efforts in
blocks where the fly-density. appeared to be low, moderate and high;
and inveluable data d be collected on the degree of disoriminate
clearing of bush to discourage further spread of tsetses, to
eliminate the flies in lightly infested areas, and to reduce or
erédicate the pest in those areas where G.pallidipes had become
firmly established.

The modified programme - barrier’ olearings,
corridors and partial clearing of bush.

Without the facilities to carry out this ambitious scheme y i%
was decided to utilise the available money for operations in the upper
end of the valley and for studies on the habits of G.pallidipes in the
whole area. P

Morea hill marked the southern limit of fly-infestation; it
would provide a natural obstruction to the vision of the tsetses if
the slopes were cleared of bush; and it would further be protected by
a wide barrier on the north side, Despite the heavy work involved in
clearing such a barrier it seemed a moat desirable beginning to the
experiments; firstly, in order to safeguard Inatonga; and, dly,
to discourage any southern dispersal of fliss following measures taken
to render Nyaboro uninhabitable to the species of tsetase.
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It was proposed to ate a barrier that should not be less =
than 800 yards wide; ‘B\emnﬁ:er to increase its width according
to the results obtained from studies on the ability of G.pa.
to cross open country. Difficulties were encountered in several
directions. The Overseer needed medical attention, the rains caused
a slackening of bush-clearing, the planting season attracted the
labourers back to their plots; and wholesale burning of felled timber
and scrub was, for some time, impossible, due to the heavy showers. of
rain.

These difficultiés were ultimately overcome; but the rate of
progress was greatly chécked. The cleared barrier is a little over
400 yards in width at present. Most of it has been thoroughly burnt,
and regenerating bush has been stumped. The method of clearing is
that recommended in Tangenyika. Small gangs of labourers are sent
in advance to cut down, and to dig up, the sorubby undergrowth. They
are provided with pangas and mattocks. Next follow gangs to cut and
to pile the slender scrub end to prepare the ground for the felling of
the larger trees. Other gangs again follow to cut the timber and to
pile around the large stumps left in the ground. Buphorbia trees
were left to dry or to rot. Balanites trees were felled and the
stumps above ground were stripped of their bark. - Rhus glaucesens
end Harrisonis abyssinica seemed resistant to-fire; they revived to
such an extent as to necessitate the employment of a few gangs on
stumping several weeks - and sometimes for months - after firing.

The cost of clearing this barrier of approximately 655 acres was
36/=-per acre. There was a good proportion of dense thickets; some -
thick, low scrub most of which required digging out, the hampe being
insufficient to provide for piling and burning the multiple stumps in
a patch of ground. .

Up to the present, the clearing has been maintained in a clean
copdition. It is hoped that during the planting season of 1936, the ;
local natives will cultivate in the clearing, and that the areas
unsuitable, for crop=production will be kept clean by communal lﬁo "
From trapping experiments, and regular fly-patrols on the fring e of
the bush bordering this clearing, it is fairly evident that G.pallidipes
is reluctant to venture into this barrier. When, however, the fly:
population showed a decided inorease from May to July, it was observed
that there was @ tendency for individual flies to disperse into
Iznf?'by way of the thorn-scrub near Theka, and perhaps more so to
the Vioinity of the villages west of Kagana. In view of this, and
beasuse the local natives had contributed substantially to the .
expesrimental scheme, it was agreed that an attempt should be made to &

(and ) further by extending the Nyaboro P
barrier along the west. has been done, and so far, with good
results. The Kagana barrier is 1,550 yards long, and o 1,000 yards
wids. Some of the area was covered with very dense, low sorub; other
aress comprised dense thicket under the canopy of tall- ; and
8till others were merely widely separated patches f close ;

Buphorbias where native villages at one time existed. The average

cost of felling, stumping and burning in this Kagana area was
shillings 6/50 per acre. »

¥

A strip of bush-country stretching to the slopes of Kigoto hill
still causes some anxiety; but it is hoped that the clearing of the
undergrowth only, in the western section of Kagena may force back the
fly into Nyaboro where intensive trapping is in operation.

Observation on marked flies showed that there was movement from

Otouk into Riamakanga and Nyaboro. It was possible that the fly
population in Nyaboro, therefore, was being augmented in this -manner.
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Corridors were cleared from Kigoto to Kamaguthi and from Ugoro to
Kisingiri to prevent increased migrations and to facilitate the

trapping of flies that might take advantage of these open avenues
as feeding grounds, These corridors are inefficient as fly-barriers

" ‘and need to be widened considerably. In the meantime h‘ciqu;\;.they

suffioe for observation purposes, and may later be u‘bﬁu_ﬂ; isolate
“the for exhaustive trapping. To what extent & may serve to
intercept flies migrating from the densely-populated bush to g;:,,
highly~populated areas remains to be séen.

The Kigoto-Kemagithi corridor is 9,526 yards long, and 95 yards’
wide, Along this line, there were many thickets of b: gens

Buchlea divinorum, Capparis tomentosa; sorub and a number of 4

3y
seyal trees. All bush and sorub was out down, but some trees were
left in order to ascertain whether)they would attract females, and
serve as breeding plades. The average cost of clearing was shillings
18/~ per acre.

The Ugoro-Kisingiri corridor is 4,296 yards long, and 175\:,i§rds
wide. The n thickets, scrub and trees were cleared at a cost of '
shillings 13/-‘per acre. fad e

The preparations !'Qr trapping experiments in Nyaboro incresased
the demand for labotrers fo clear narrow cgrridors. Benefiti  from
the experiences of research workers in other territories; -:t‘aig
result of preliminary trials in the lambwe, the advantages of trg'
placed in open paths were very evident as will be seen later in

report.

The majority of labourers was withdrawn from barrier«cl
and concentrated on the making of these corriders which were s
wide. Tall grass and shrubs grew rapidly where the woody
and trees had been cut down. It was soon realised that
corridors were kept free from even tall grnu; the
inconspicuous and far less attractive to the fly. = The cor
ety b

?

88

therefors, were thoroughly cleaned and maintained in that ce tion.
The gorridors passed through very dense bush nndt"omt, and
was

clearing sometimes extremely difficult. Rain, and the small
numbers of labourers available, disturbed the con ty and the rate
of the work, thus ing the cost. The rapidity with which the
grass grew also additional attention. .

All corridors, excepting No.10 which is ten yards M, are, at
present, two yards wide. No.10 and the others are about 2,430 yards
long. The average cost of clearing was shillings 88/- per acre.

The construction of roads or tracks was essential to efficient
supervision. The valley is acoessible only by an exceptionally rough
road, and there were hardly any means of moving up and down, or across
the valley. A small gang of labourers was therefore engaged fof this
work, and for maintenance.

Partial or discriminate bush-clearing has not progresséd as
rapidly as was anticipated.. What has been done is satisfactory in
that the quality of the work permits easy cultivaetion, and should not
be diffioult to maintain.

The experiments are incomplete, and have not been carried
sufficiently far to warrant definite coneclusions on the effect of
partial clearing on the infestation by +« Conaiderable
experience has been gained; and it is fe hat a stage has been
resched at which it would seem highly undesirable to relinquish the
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experimgtal m:heme, and to rely on wholgup.e clearing as thn only
method of combatting this tsetse put. 4

The Administration. & Eme& to expend a further s}hu of £827
in 1937, to continue witﬁ

s trpl of G.pallidipes in the southern
section (Riamakangg yaboro) of the ﬂley. Tt is proposed to

widen the Nyaboro tha ngom-Kuingln barriers; and to continue
the catching of tsetses in Riamakanga and Nyaboro. The Kagana
clearing will be lengthened to inolude Kigoto hill; and on the east
a barrier will be extended to meet the Ugoro-Kisingiri.clear
Thil ‘will assist in the isolation of EM, }
ouk and may prove a detoxrrent to migrating lhd

flias.
nts of'

dontion i

of
The three traps were ocarefully fixed and tried out for six days.
The result was as follows:=~

Trep Total

9.8. (Swinging) 13 52 36 100
3.8. (Revolving) 70 86 84 200
8.8. (Soreen above) 37 33 40 110
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Four ordinary S.S. traps provided with different coloured
screens were then tried. They were placed in a line in Roo and
exposed for nine days.

| Colour dales Females Total
Hessian with grey

and black strips 61 41 102
Screen black 61 59 120
Screen red 34 13 47
Screen grey 19 17 36

The black screen was more attractive to, and held, the flies
for a longer period than the others.

. Attention was then directed to the tendency of the flies to
return to dappled.light of breeding places. A trap was constructed
with the object of simulating this light and increasing the attraction
to female tsetses. The pagoda trap was made, and for convenience B
tested with the Harris' trep for a period of eight days. In both
cases the results were disappointing. liost of the flies attracted to
the s trap settled on the Hessian and along the bottom edge, but
only small numbers went inside. The pagoda was a little better on
this occasion.

* Trap Males Females - Total

Harris' 16 » 27 43
Pagoda ° 23 32 55

The behaviour of the flies on the Harris (or Zululand) trap
suggested that a single soreen at the entrance of the trap, and
éxtending from a little distance within, to a short distance below,
the entrance might serve to ase the trapping of flies attracted
to the trap. This would be, in reality, a modification of the S.8.
trap. If the awnings of the S.8. trap were brought down from the
sides of the s supplied with buttocks of equal length on each gide;
and ‘the screen 5 the result would bé a trap of the Box-screen
type. &h particular trap was designed by Cemmander Blunt; and, as
will be seen, it shows great promise. In the meantime, however,
further tests were carried out with stationary and revolving traps.

A pattern du:gcd by Mrs Vane for _G;%i.n Kaniadoto was also
tried out. following results were ob d after a trial of nine
dayss During the last three days a box-screen trap was added to the
series.

Trap Males [Females Total”
Swinging S.8. (screen aboveg 15 22 37
Revolving S.8.(screen above 41 35 76
" 5.3. (ordinary) 52 53 104
Vane's 82 271 353
Box-screen 178 379 557

Another box-sareen trep was tried out for a period of ten days
at the end of which the flies caught totalled 956 - 220 males, 736
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females. This particular type of trap was light and easy to handle,
convenient to pack and transport, and could be manufactured at a low
cost.  Several more were prepared by the native carpenters on the spot
and tested against traps of still different types. Flies continued to
elight on the hessian sides only to escape again.

A further modification was introduced. Awnings were fixed to a
‘trap of the box-sareen type, and the hessian sides of the "box" were
carried up to within a few inches of the base of the cage, thus
providing access to the cage by another route. The trap was a further
combination of the box-screen and the single-screen types.

After a trial of nine days, it caught 126 males, ead 4353 females,
a total of 559 flies. It was again tried alongside the ordinary
box=screen for two days. The result was:-

Trap Males Females Total
Box=screen 51 60 11
Box-screen (with awnings) 11 57 88

Additional changes were now made in the arrangement of the narrow
soreen at the mouth of the trap. Two black strips were arranged to
form en open \ / in one case, an inverted open ( /\ ) in another;
Btnd two parallel strips of black cloth on each side of the original
screen in still another trap. The records for the first of these
traps were lost; those for the other two for a period of fourteen
days are as follows:- .

Trap Males [Females Total

Inverted Screen 16 103 119
Parallel Soreen 54 141 195

Although these traps were catohing well, meny flies that settled
on the screens did not go up’to the cage, perhaps due to the reduced
space at the mouth, of because the body of the trap was too high, A
shallower box was 3 but the catch was very much lower.
was tried to entide the flies into the trap once they
on the screen. A strut of wood, ocovered with black cloth
disgonslly across the trep inside the hessian., Such a bar
d to break the light from the cage, and would perhaps induce
to explore the inside of the trap and ultimately endeavour
by way of the non-return cage. .

_ g

FiEE
i

g i

small alteration seemed to be a great improvement as tMe
for fourteen-days' catching shows:~

i

v

Trap Males TFemales Total
Box-zoreen (with strut) 46 161 207
Box-screen (ordinary) 19 85 104

There was another advantage in the use of the strut; it strength-
ened the rather flimsy framework of the trap.
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» Yet another experiment was carried out to improve the box-~acreen.
A concentration of light entering the body through the wire~gauge
cage might help the fly to decide on the upward direction of "flight"
once it had“arrived at the dark, shaded screen. The wire gauze at

‘ the sides of the cage was replaced by hessian thereby intensifying the

“ light penetrating only by way of the gauze lid. Compared for fourteen )

- _days with a trap with wire gauze sides, the modified type showed a
R - very slight improvement in the number of females caught.  The number
of males was nearly doubled

Trap " Males Females Total
B.S. (with hessian sides) 91 326 417
B.S. (with wire sides) 48 332 380

Would a further intensification of the light above the trap ™
prove still more conducive to heavier catches? The triangular
«tentrance to the catching-cage hac its two sides made of wire gauze.
These were changed for three-ply boards with the following result in

a trial of fourteen days:-

)

Trap Adult flies Pregnant Young Total

Males Females females flies
B.S. (with wire gauze) 169 496 89 19 773
B.S. (with three-ply) 167 608 89 20 884

-

These preliminary trials were not sufficiently exhaustive to
warrant strict comparisons of the different traps and the various
modifications. They were not conducted in the light of a full
Imowledge of the fly community in the particular locality; and it is
not intended to convey that the figures given denote a superiority of
one kind of trap over another under all conditions and in every kind
of locality. It did seem, however, that there were many advantages
attributable to the Box-soreen. type. Other observations were made
which might prove of e in a scheme of trapping on a large scale.
A trap placed in a glade or near a sheltered corner of the bush
collected a considerabls amount of dew overnight, and took several
%o dry. It did not attract the tsetses until it had been
to surt and the hessian had warmed up. Trepgpl.aood over
: track received attention very much earlier; and those set
bush in a wider avenue, or path, attracted still more flies.

was fixed in the oentre of a large glade, or a very broad

; it seemed less attractive, although on some days, it would

A fair number of tsetses. It also seemed that a new trap, os
‘that had already been in use for more than a week, would

more flies in a new site during the first two or three weeks
than after exposur® in the same site for over a month. This, however,
was not invariable, but was sufficiently intriguing to just further
inquiry. Unfortunately, the need for close supervision of labour
and the desire to d with the attempt to control fly-infestation
in Nyaboro paldua the continuation of the numerous experiments
indicated by these preliminary trials.

i
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TABLE-ITT .

Trap No.29 o

Males Females ‘Tot

5

d



Total Males
o -
»:A. 20 23 8
e~ g 12 15 6
s = 11 15 9

: 5 .6 -

o 6 ( 4
ae 8 9 7
g 10 10 7
1 2 4 5

- 2 2
4 7 -
2 2 &
5 5 1
as 104 248

e

wnh homm déﬁagl an
g!* he dm:n :va ey yi}&

Trep No. 4 (See note, Table III)
Trap No.30 (See note, Table IV)

x denotes 2 day's catches.

2
1 “ z
4 7 n
t (] é
1 3% ]
L 18 ]
3 22 9
8 38 o
g 28
L4
48 532 380 o1 328 417
%0
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TABLE VI

Trap No.30 i Trap No. 32
Date Males Females Total Males Females Total
% 4,11.35 26 65 .91 11 20 31
3 75411485 . 5 39 a4 1 18 - 49
© 6.11.35 12 50 62 18 3 .~ 50
7 7.11.85 , 7 42 49 14 18 32
8.11.35 -7 18 28 46 6 18 24
9.11.35 . 17 T 45 62 - 8 27 35
11.11.35 x 9 64 73 26 107 135
12.11.35 15 30 45 13 59 72
15.11.35 4 14 18 i 9 - 10
14.11.35 7 21 28 : 10 80 70
15.11. 35 8 21 29 8 45 3 51
16411, 35 7 L7 41 14 41 55
18.11.35 x 3% 152 185 20 67 87
19.11.35° 13 46 59 7 17 24
20.11. 35 6 44 50 5 23 . 28
21411, 35 3 15 18 1 17 718
22.11. 35 13 36 49 3 27 32
28.11. 35 15 70 85 11 47 58
25,11.35 x 9 47 56 11 41 52
26.11. 85 9 20 29 7 24 31
T27.11.85 8 16 22 6 34 40
28,11.35 5 16 21 4 28 32
29.11.85 16 50 66 34 58 82
80.11. 35 26 85 111 25 75 96

289 1050 - 1359

Irap No. 30 (See note, Teble IV)- 2

Trap No. 32 is similar to No. 30, but the screen is black in colour.

g

908 1162

' TABLE VII
EOX-TRAP BOX-TRAP
(Non-return cage of wire-gauze) (Non-return cage of wood)
Irap No. 52 Board trap
Mature " Young Mature Young
Date M. "W Preg. M. F. Total M. F.  Preg. M. F. lotal
16,18.85 68 149 10 3 3 226 56 118 8 3 4 189
17,12.85 24 38 7 - 4 73 22 98 12 1 2 186
18:12.85 19 43 6 4 2 8 321 82 13 = S 119
19.12.35 15 .5} 19 - - 87 13 74 10 < 1 08
20.12.85 9 24 4 = - 3 11 34 5 « = 50
21.12.35 7 36 8 - - 51 6 39 7 1 -. 58
25.12.35x 8 60 9 1 - 78 8 65 W = = 87
24.12.35 2 22 2 - 2 28 5 18 6 - =' %
25.12.85 1 20 2 - - 25 5 24 5 1 - 35
26.12.35 1 5 - - - 6 4 19 4 1 2 30
27.12.35 - 3 - = - 3 38 5 2 -7 « 10
28.12.35 2 2 1 - - 5 2 6 - = 1 9
"50,12.35 x 12 45 5 - - 62 8 22 8 -~ - 38
',1- 12.35 T i6 6 1 - 30 2 4 - - - 6
169 496 89 9 10 775 167 608 89 7 13 884
Total Males 178 Total Malés 174 °

Totel Females 595 Total Females 710-°

x denotes 2 day's catches.
" denotes -dull days.
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i . - M gy T
- . N ' ‘: *
: » VIL
BOX TRAP HARRIS TRAP
Mature ™~ Young Mature Young
oI N Ber T _Total U, "F. Freg. M. F. Total
S2.12.35 3 8 6 - =~ 16 - 4 32 . . ¢
5L +8:12.35 1 - 2 - - S - 1 1 - . 2
: 4.12.35 1 6 S - = 10 - 2 o . . 3
5.12.35 5 17 4 -1 3 3 - 3 . . g
6612435 4 11 6 - 1 22 - 2 - - - 2
7.12.35 1 15 7 1 - 24 - 2 4 _ o 5
9.12.35 x 2 11 - - = 13 - 7 - . L 7
10,12, 35 6 16 8 - - 30 - 5 - - - 5
11.12.35 1 14 4 - - 19 - 3 oL S,
12.12.35 1 4 - - - 5 3 5 1 - - 9
15.12.35 - 5 - - - 5 1 7 <« . _ g
14.12.35 1 7 5 - - ™M 4 . 2 . . g
16.12.856 x 5 26 4. - 8% 1 18 5 - 123
17.12.35 9 2 2 1 - 8% - 10 3 - - )3
18.12. 35 6 19 8 - - 33 2 8 2 - - 12
18,12,35 5 " S - - 15 - 10 3 - .. i3
20.12.35 1 6 2 - - 9 1 6 - - - 7
21.12.55 4 11 4 - - 19 1 3 - - - 4
25.12.85 x 1 8 - - - 9 1 9 - - - 40
24.12.85 1 9 = = = 10 2 b5 - . <« 9
25.12.,35 2 7 5 = - 14 3 6 - - . g
26,12.35 - s 1 - - 4 - - 1 - L4
27.12.35 - 2 1 - - 5 - - - - o .
28.12.35 - - 2 - - 2 = = e e = oa
80.12.55 x 1 12 - - - 13 - 4 - - - 4
51.12.835 - 2 - - - 8. - 1 - - - 1
' 60 250 75 2 2 389 22 115 21 - 1 180
. Total Males 62 Total Males 22
Total Females 327 Total Females 137
x denotes 2 day's catches.
TABLE IX
BOX TRAP ‘ 5.8. TRAP
Mature Young Mature  Young
P w TE meg . Folota o Preg. M. . Total
17.12.35 120 418 5 6 577 48 7 6 g 4 13
18.12.35 37 198 19 6 2 263 6 14 - - - - g0
10.12.55 65 256 42 2 4 387 8 18 - 2z - 28
20.12.35 49 195 8 4 5 29 5 5 1 . _ g5
81.12,35 36 191 % 1 4 266 6 8 4 - . 918
312,35 x 10 172 20 3 - 200 3 10 4 . - g
24.12,35 15 64 5 1 - 85 ~ 8 - & . 8
25.12.85 13 47 78 - 0 2 5 - o . 7
26.12. 35 5 9 S - = 15 - 1 1 . 4 2
27,12, 35 bl 12 4 - - 21 - 1 - - - 1
28.12. 55 2 10 3 - 1 16 - 2 - - - 3
30.12.85 x 13 47 10 - 1 7 114 - - L g5
51.18.35 1 11 $8.. 0 88 3 S e e e G
376 1628 19024 21 2839 77 164 18 A 8 385
Total Males 400 o Total Males 81
Total Females 1839 o Total Females 184

X denotes 2 day's catches.
Note - Traps interchanged on the 8%rd and 30th.
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Harris' Trap

. 50
Males - TFemales Total Males TFemales Total
- 4 4 .= s 2
2 10 18 1 7 8
1. . 48 59 2 11 13
7 38 45 7 11 i8
15 61 76 11 . 49
701,36 4 38 42 5 22
8.1.36 16 81 97 9 53
9.1.86 8 34 40 1 10
10.1. 36 11 33 44 3 13
11.1.36 3 41 44 4 24
18.1.36 8 30 38 4 13
14.1.36 11 62 7% 2 26
15:1.36 17 04 111 9 87
16.1.36 17 53 70 4 25
17.1.36 13 62 75 ) 19
18.1.36 13 5 87 1 10
80.1.36 14 109 123 3 36
21.1.36 15 85 98 1 24
22.1, 36 - 14 14 - 7 7
5.1, 36 5 38 43 2 5 5
24.1.36 4 26 30 - 6 [
25,1.56 7 41 48 s B 13 15
27.1.36 12 %8 - 50 3 27 - 30
28.1.36 7 3 41 1 10 11
29.1.36 20 86 106 4 26 30
50.1. 36 8 29 87 3 18 21
31.1.36 14 50 64 3 12 15
258 1203 1551 87 564 651
12436 21 132 153 4 18 22
542036 36 135 171 3 17 20
y 14 50 64 4 7 11
10 51 61 4 13 17
14 45 © 69 2 5 7
9 ‘38 47 ‘& 18 14
5 v g 7
8 - 5
4 1 3
e = 7
5 . 2
3 2 3
1 = 2
12 2 18
5 1 14
12 2 18
8 ] 9
5 i /7
1 - 5
3 &
4
8
b
i
2
191
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G )
‘ .. TABLE X (Cont.)
Trap No. 30 '. Harris' Trap
o PR
Date Males Females Total Males Females Total
i R
S haage 18 52 50 . 13 5 e
< 3.3 18 91 'figén’} y 6 17 . ARl
4. 3. 36 19 112 et . 12 e b - R
%5.56 5 21 26 2 2 o
e BuB.36 7. 42 49 8 10
y 708436 1 5 6 -2 1
9. 3..;3 x 3 24 27 1 5
0.8, 3 4 13 a7 1 4
11.3.86 A" 25 31 - 7
12.3,36 5 8 184 2 &
15.3.36 9 52 61 4 8
14.3,36 5 jzg" i 9 8
1645436 x 5 . . d 4 f
17,3, 36 13 38 § 7 é :
18. 3. 36 6 27 3 > 1 '
19,5,36 5 15 0 2 8
30 36 2 7 e - 2
36 1 6 il - 8
10 83 43 7
3 23 26 3
1 B R 4
5 21 26 - 5
- By 5 - 3
7 15, 23 8 12
5 15 - 2
4 “E 2 7

i 208
8 ’ 3\ i , 8
‘ ’ % %
1 [] - {
- s 3 - ' -
2 2 7 3 { é
- 3 1 - 1
- 8 6 - ] ]
1 ] 7 - 5 ]
- 4 4 - 3 ]
2 4 6 - 2 3
3 18 21 2 7 9e
1 9 10 1 9 g
3 5 8 4 20
- 4 4 2 5 s 7
39 107 146 26 78 104

x denotes 2 day's catches.




Trap No. 52 :

8.8. (Gable-top) tra

Meles  Females  Total

87

Males Females Total

13 74 8 11 i7

5 22 25 2 8 10

- [¢] 6 - - -

4 15 19° 5 - 5

- 7 7 2 - 2

S - 2 2 .- - -

&a3 40 45 - 3 5

2 23 26 - 1 1

10 61 71 1 5 6

18 94 Jai2) 3 45 7

b & ; ” [5§ Y - 1 \13

3684 451 18 3%

Ig lgg I 4.4
- 0 2 3y B 3
e 4 , - 6" T
LA 4 - R
4 29 2 8t P

9 o4 3 g 7

4 2, - - -

L4 4 X - - -

" 2. 13 1 1 %

3 1@ - - -

- T ] - 1 1

4 3B 37 r - 1

5 10 15 - i 1

8 17 ‘20 1 - 1

1 7 8 - - ‘-

2 10 12 - - -

- 5 5 - - -

1 8 T - - -~

2 i 15 - 1 1

& - 29 1 1 2

3 12 14 - - -

1 A7 18 - 2 2

- " 14 - - -
e M SR e e

137 538 5868 - 46 45 61

x denotes 2 day's catches.
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TARLE XI (Cont. )
J Trap No. 32 S.5. (Gable-top) tra)
—_—— e e ey e e i i g e i i
Dete Males lemales Total Males Females Total
24336 7 31 58 2 - 2
3434 36 1 32 .33 - -
4.3.36 11 65 76 - -
5¢3.36 2 24 26 - - -
603436 4 18 20 = = =
743436 5 37 42 - - -
9.3.36 x 2 5 7 - - -
10. 3. 36 3 i1 14 5 | - 1
11.3. 36 - 10 10 i 1 2
12. 3. 36 2 25 27 - 1 yd
13. 3. 36 13 43 58 - - -
14. 5. 36 bl 17, 22 - 1 1
1643.36 x 8 13 21 - 2 2
17.3. 36 2 6 8 - 3 )
18. 3. 36 - 5 5 - % b
194 34,56 2 7 9 - 1 1
20. 3. 36 2 4 8 - - -
21. 3. 36 o 10 11 = = -
23.3.38 x 5 24 29 - 1 1
24, 3. 36 2 17 24 1 1 2
25.5. 36 4 17 21 - 3 3
2643, 36 2 12 14 - = -
27.3. 36 - 14 14° - - -
28. 3. 36 5 7 12 - - -
30. 3. 36 x 2 7 9 - - -
31, 3. 36 . 1 - 1 - - -
96 459 5556 5 13 18
1.4.36 - b1 5 - - -
2.4.86 2 5 7 = " -
3:4. 38 28 24 52 - - -
4486 - - - - = “
6e4.36 x - - = = - >
T4 86 | 2 3 5 - 2
8.4.436 - (] 6 - -
9.4.36 - 2 2 - - -
10.4.36 1 6 7 - i
11.4.36 1 S 5] - - -
>4 56 90 - 2 2

x denotes 2 day's catches.
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4 test in Otouk bush had proved disappointing, and it-was felt
¢ that to abandon entirely the experiments with traps was not sdvisable,
Four types of traps had shown promise:- The Single-Screen (or Shinyanga)
trap provided with awnings; the Harris (9r Zululend) trap; the type
designed by Vane for palpalis; and the box-screen (or Kenya) trap with
a black screen, and hessian sides to the catching cage. Dimensiohs
and specifications of this trap are given in the appendix. Veane's
trap was being tested in -the Kuja river ares where Gipallidipes existed
+in a mixed fly-belt. It was, therefore, considered inadvisable to
duplicate the test at that time.

It should be explained that the preliminary tests were cerried
out, as opportunity permitted, during August and September; and that
further tests with modified box-screen traps were car ed out in
October and November. Tables III, IV, V and VI'give details of the
latter; and Tables VII, VIII and IX show the differences in catches by
the box-screen types of traps, the Harris and the Shinyanga traps
during December, 1935, The figures al’:ow that the box-screen trap with
a dark grey, or black, screen and strut is consistently better than the
other types; the total number of flies caught vary from day to da&) and

older inhabitants of a particular patch of bush, or is it due to a
peculiar activity related to the pbresence of game? It will be seen
that this altérnation Occurs in the case of trapping in Nyaboro eand
Kagana bushes as well as in Roo; and it is also evident with hand-and-
sareen catching in the Lambwe round of Otouk,

Table IX shows that one box-screen is capable of trapping as many
as 2,250 flies in a period of sixteen days, and Teble IV shows that the
number for epproximately the same period in the same place may be as low
as 104 flies. .

Table X confirms the greater attraction of the box-screen over the
Harris' tup; it shows again the fluctuations in the number of flies
caught; and there is evidence to support the earlier impression that the

At times, however, the numbers show a sudden increase followed by a
decrease of varying degrees. It is clear that all traps attract more
females than males; the proportion of one sex to the other varies to a
great extent.

It has not been pussible to correlate the daily records of catches
with the diffepent aspects of the local environmental changes. Reference
to the graphs illustrating the seasonal changes in fly-density in West
Roo will revesl that in July and August, 1935; thers was a sharp rise in
the numbers of flies, The numbers then dropped as rapidly; and with
the exception of a comparatively short rise in November, 1935, continued
to drop until Pe » 1938, In January, 1986, the returns of routine
catches by fly-boys were extremely low; there was a rise in February,
followed by still sharper rises in March, April and May. Yet the ©
traps during that period showed a steady deorease, A comparison of the
actual numbers may not be Justified, but the trend of the population, or
apparent fly-density, is exactly opposite in the two cases. Its/seems,

- therefore very necessary to investigate the possibilities of estimating
the true density of + In the sbsence of experimental data,
but in the light of ‘experience with "trial tests" in'Roo, traps were made
for an attempt to trap flies in Nyaboro block of bush,

AM&.&MMQ%MWMM, through the

bush to the overseer's camp on Ugoro hill, G. 1 8 had already been
captured by fly-boys on this track and off natives d passed through
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g 'he bush. Traps were set on the road. Nyaboro bush was divided inte
* two unequal portions, viz., Nyaboro proper, and Kagana. Intersecting
corridors ~ six feet wide - were cleared for trape in Nyaboro proper, but
Kagena was reserved for traps in natural sites.
v Regular fly-patrols had been carried out in Kagana bush since March,
1935. The numbers of flies caught in four patrols each month is
;" aB-follows:- '

TABLE XII
_\‘\‘\_ﬁ o <
Mature flies Y flies
Honth Males Females ials Femeles  Totel
1985
LY
March 4 2 - - 6 )
April 2 - 8 - - 5
May 2 - - - 2
June 1 2 - - 3
July 7 5 2 1 15
August 8 11 5 4 28
September 4 3 - 1 8
October 4 5 1 - 10
7 7 - - i4
Decenmber 7 ] 2 2 14
1936 -
January 4 8 1 - 13
February 1 1 - - 2
1 3 1 - 5
. 6 4 1 - 1
May 17 2% 3 1 44
June 9 4 1 1 15
84 B84 17 10 195

From January to June in 1936, the catches were:- Mature males 38;
Mature females 45; Young males 7; Young females 2; a total of 90 flies.

Pifty-five traps were set in Kagana and in the motor-road. The
total catch of es in these six months firom January' to June, 1938
was 332, or 78 €8 and 250 females.

In this case, the treps effected a much greater reduction of the
flies. Reference to the diagram illustrating the distribution of traps
in Nyeboro and Kegana will show the irregular placing of the box-screen
and the single-screen traps. This d to be ¥y b it had
been observed that the fly showed some preference to the fringes of dens®
Mdmmm“nmm. £aps Or open spaces for free move-
ment. The observation was confirmed by the results of trapping. MNost
flies were caught in traps placed along the edges of dense bush, B.7,
B.14, B.17, B.11 and B,12 being particularly good, B.11 and B.12 were
situated near a game path in the most dense bush of Kagana. All traps
in the motor-track caught well, In fect, of the 852 flies captured in
Kagana, 206 were collected from eight traps in the roadway, 120 were
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The greatest number of was taken in Haw and June. Inside

d in April, and in the roadway the

the bush the maximum was !
though the flies were still numerous

maximum was reached in May,
inside Kagana also in this last menth.

_On the whole it may be said of the
denser population in Kagens than had .
mam’n trep, proved more officien

‘the' fact, that the latter type was

the west and sou

‘of the undergrowth that

rit t

onuéht in twel tggn 'ﬂﬂ;@ near dense bush, t

Jout thr
 possibl

of Kagana, and on the
vident that the flyr
perhaps be explained by the
formed part of the e
4ng of bush, and also by the nom-attractiveness o
between Kagana bush and the foot of the Gwassi, hills.
% idipes seemed to dislike open bush leading
¥ith a hill or high land on the opposite side of the

traps that they revealed'a
ertd been realised. The

han the single-soreen trap apart
net as numerous as the former.

ough Kagara area
¢ e, and to compar
r method of attacic
nlike the resul

% 7 8
pi
Mesth  track border
2% & r
an. 4 - - -
é § - -
y * - - -
. 2 » = &
May & - i 1
Jun ] - - -
% 8 1 1
Nonth Screen Soreen
A -
1936 M F. M.
Feb, 13 7 - g -
Max, 7 4 - 9 -
Apr. 7 7 5 11 -
May 28 40 26 24 87
Jun. 26 20 8 37 41
80 78 49 80 108
M = Males
F = Females
39




Screens B, C and D were carried by fly=boys through Kagana bush
from the Sanjuero side to the Kigoto side; they were not tsken along
the seme route as the ordinary routine fly-round in Kagana. Screens
A, E, and the bait-oxen were taken round the bush on the days when the
boys were not engaged in collecting flies from the traps; the majority

© of flies Being taken on the motor traok. From these observations it
may be deduced that odd flies do venture to the borders of the cleared
#one; and ad the screens are taken through the bush frequently, they
‘@fféct hwgvier catches than the numerous traps placed in what would

= 11y “appear to be favourable sites, The fly-boys always pass

=

ong ‘Same route, and it is possible that even a long narrow track

al
: 2' attract more flies than irregular spaces that might appear to the
y

to be , enclosed.

If partial bush-clearing is pursued further in the Kagana area
it will be interesting to observe its effect on the fly-infestation.
It may be necessary only to dig out the tangled woody shrubs that
create the dense bush favoured by the fly, and leave the larger trees
in such a manner that a satisfactory sward of grass may inhibit
‘Yegeneration of the shrubs; thereby making the present favourable
haunts uninhabiteble to this pest. )

‘7 While investigetions were proceeding in Kagana the available

labour & . was engaged in clearing the narrow corridors in the

western half of Nyaboro, Eoutine patrols had already proved that
Gepallidipes was more prevalent in this gone that, was indicated by the

al fly-survey and later recommaissances. At some periods - May
W: m&w December, 1995, end January and Februsry, 1936, - it was
tho that the barrier clearing across the valley at lMorea had forced
ack the fly and reduced them to very small numbers.. The ratives

irmly believed that the tsetse b.argm eradicated in Nysboro; and
they w‘qe@ their desire to utilise the barrier for ploughing with
oxen for the production of crops, Wholesale clearing was looked

upon with faveur, and the.ut:g of the corridors was regarded as
preparatory ’h,ﬂ"m aring all the bush. It was soon appreciated that the
£l méans been efadicated. Traps were set in the corridors
o il & Samt o b iy b
e MARWAD X Te 8
arat: mlues Of the box-screen and the single-screen (Shinyanga)

traps in an area believed to be lightly infested with Gapellidipes.

The results for April and May, 1956, dre for box-screen traps only;
those for June include also the single-sdreen traps.

The routine fly-rounds through the interior of Nyaboro bush had
shown a definite rise in fly-deneity from March to May, 1936, with a
slight fall in June. The traps in nearly all the corridors confirmed
the rise in March to April and in the period of April to'May. In June,
there was a very decided drop that was unfortunate for the purposes of
comparison; yet it will be seen from the following table that, in every
case, the single-screen was lese effective in catching than was the
box-screen.
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TABLE Xv

@ Corridor| - No. 1
. B-S 5§
M F.M F,

Honth
1936,
& hprits) 7 19 15 30 a 2 2 , o
May 16 19 2 4 21 8 39 @ t 13 30
Thme T8 9 1 7i8 2 T e o2 1yl 2 s 5P 45 34
« oot~ - U b 7 L.
T Tl 0o a7 1 7045 @ 77 (s5167 2 1150 12 2 5J“ 2 3 4

No. 7 No.
B=S $-$ 88
M F. M F M F

16 21 8 26
15 25 24 56 X
18 - 2/7 9 )

32 54~ 2139 91 2 7|23
A Rl ALY Sl

F———— - ——

Sixty-nine traps caught 1,510 tsetses - 504 males; 1,006 females -
in three months, In June, thirty-six box-screens captured 226 flies -
89 males, 157 females; while from thirty-three single-screen traps
only 90 flies - 26 males, 64 females - were obtained.

Gorridor No.10 produced the largest number of flies; No. 6 and
No. 5 followed the second and third places respectively, and No. 4
took the fourth place. ) :

‘Due to re-arrangement of the traps, full discussion on the merits
of traps situated in aifferent kinds of vegetation is not possible, and
it is not unlikely that the ‘traps in the narrow corridors lost some of
their attraction to the flies when the grass was permitted to become
tall and rank, thus obscuring the foot of the traps from tsetses.
Corridor No.10 is ten yards wide; it passes, for the greater part of
its length, through the most dense bush of Nyaboro. Not far from the
cleared corridor are many geme wallows that are transformed to pools of
water after heavy rainfall. A small herd of five buffalo lives in
this area; and at rare m{ few elephant visit these wallows
but return more or less ely to their more permanent haunts in
Ruma. m%wmm-mnmmuytmmmwmdéewtmda
sufficisnt 8pace to render the traps easily visible to the flies.

Daily patrols by fly-boys in six corridors were bagun in March, 1936;
and in all corriders for April, May end June. The total catches
tabulated below are astonishing when considereda from previous experience

in Nm .
TABLE XVI
Corridor No.1 No.2 No.3 No.4 No.5 ’
1936 ) M. P M. F, M. F, M. F. M. F
March 21 15 4“4 82 49 37 81 45 117 70
April 24 26 60 58 83 75 182 179 74 70
May 71 78 119 135 155 149 348 336 151 194
June 78 58 156 182 177 178 3218 208 99 118

189 172 558 407 462 487 790 768 421 452




TABLE ¥VI (Contd.)

Corridor No.6é No.7 © No.8 No.9 No.10

o . e

1856 M F. M. F. M. Fo M. Fo M. F.
Marchi 51 g L 5
* April 74 80 62 62 62 46 73 59 189 138
“May 152 173 256 286 345 381 284 583 375 414
“June 15 134 134 155 225 235 200 221 321 301

370 424 4527 [505 632 660 556 663 883 851

.

They exceed the catches by traps and tend to force one to the
tentative conclusion that pallidipes is not always shy of man. The
sareen, of course, provides added attraction and movement of the boys
may well induce flies to follow. It is also evident that the expert
collectors permit very few flies to escape once they have settled on
their screen. It may be argued that the large numbers of flies caught
by fly-boys in the corridors reduce the numbers which might otherwise
have been drawn to and captured by the traps. There are no experimental
data on which to base further observations on this point, but it may be
explained that the boys do not linger unduly in the vicinity of traps,
nor do they compete, as it were, with the traps. One party of boys has
four corridors to patrol in a morning and therefore has to proceed
fairly steadily along in order to cover the distance. Assuming that
the majority of tsetses in an area of bush do not range up and down the
corridor when the fly-boys are colleoting, there is no reason why the
catiches by effective traps should be greatly disturbed-by the fly-boys.

For some unknown reason the traps in Nyaboro and in Kagana have not
yet proved as &fficient in capturing G. idipes as fly-boys provided
with hessian screens, but it remains to be seen what results will be
obtained over a period longer than three months.

In June, 1936, the eastern half of Nyaboro was divided into
numerous blocks of bush by increasing the number of corridors. As in
Nyaboro west, the corridors were 400 yards apart. Additional box-screen
traps have recently been set in these corridors, The data, so far
collected, do not permit useful discussion.

Twenty-three traps ~ all of the box-sereen type - have been placed
along the Ugoro-Kisingiri corridor, This corridor has recently been
widened from 50 to 175 yards; it was cleared of bush in order to
isolate Otouk from and in order to reduce the migration of
flies from the former to the latter. Traps along both sides of the
clearing might attract and capture any flies frequenting the fringe of
the bush and assist in intercepting those that might venture across” the
clearing, Up to the time of writing, only thirty-six flies - 6 males,
30 females - have been collected in the month of June.

Another form of trapping flies was instituted to safe~-guard the
comparatively fly-free area of Luatonga, to protect the few cattle in
the Owiga valley, and to prevent extemsion of fly to the upper Kamgwagi
location, De-: stations were erected at Sanjuerc, on the motore
track below Owiga valley, and below Sagema hill to the east of south
Ruma. One fly was colmmltthaxmsiintpnriOdorfO\n‘
months, and five flies at the Owiga station for a similar period. At
Sanjuero, however, larger mmibers have been taken; frequently from



of natives; and in one case from a lorry leaving the valley.

" clot

In order to estimate the potential danger to Luatonga and for
advisory purposes the actual numbers of flies caught at the Sanjuero
de-flying station were recorded. In biarch, 1936, 7 males and 6 females

© were collacted; in April, 14 males and 16 females; in May, 55 males,

8 femaiesgi and in June, 9 males, 6 females; making a total of 171
ip#§ in four months. All these flies were taken off natives

e : “fFom the Lambwe valley, through Sanjuero, and proceeding in the

aivestion of Karungu.

The importance of this Sanjuero de-flying station should not be
under-estimated, especially in view of the desire to utilise the area
to the south of Morea for cattle that have recently been brought to the
neighbourhood, end the attraction to cattle of the provisional water-dam
immediately west of the hill.

Efforts to improve the trapping of G.pallidipes by applying
extracts of sebaceous glands from different regions of bovines proved
unsuccessful. Only a few trisls were made; and although there is .
always sufficient material ayailable for extractions at the Veterinary
Research Laboratory, Kabete » the apparatus for the preparation of
reasonably large quantities of extracts is not available,

If one may drew conclusions from these trapping experiments, they
must be provisional to further, more exhaustive information from tests
aover a longer period, Traps will cepture larger numbers of flies in a
dense area especially at the time the fly-population”is at its height,
and the flies most active, Even at this time, however, the catches
are not consistently high, and the traps seem to lose some of their
attractiveness, In the initial exploratory tests in Roo from August
‘o Decenber, 1955, 10,862 8 were captured; and from January,
1936, to the e of Apr . » box-screens, one Harris' trap

and one modified single-screen trap caught 7,004 flies.

Three boys on weekly fly-rounds collected 2,441 flies in the first
period, and 1,637 flies in the second period,

Nyaboro and Kegana were believed to be lightly infested with
G - Traps erected in naturally favourable sites in Kagana
at the infestation was heavier than that indicated by weeldy
patrols, and traps in the Nyabo: ridors confirmed this fact. There
is no doubt that the i considerably in bringing out the
giﬂ from the bush, and assisted in the reduction of the fly-population

Deily fly=rounds by boys, however, showed that the infestation in
Nyaboro was still heavier than thet revealed by trapping. It is= felt
that more intemsive study of siting traps with regard to the control of
(] is necessary, and that investigations into the value of
attractants should be pursued,

Experience throughout these trials with traps indicates that
tnppinz might with advantage be employed vigorously when the fly-density ,
Ancreases, Other methods of attack may be adopted to substitute
trapping at other periods, and they may be directed to the destruction
of the primary home or breeding haunts. It is not unlikely, however,
that the efficiency of the traps can be sustained by improvements in
the placing of good traps, and by preparing imown hunting and breeding
places where the traps can be set.

Whereas the use of traps has not yet proved highly effective in

every instance, it would appear premature to condemn them; and to revert
to hand-catehing and wholesale olearing of bush, on the pretext that the
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initial experiments have not been convincing, It is appreciated that
trapping is yet in its infancy, and requires further careful study and
support. :

Observations on the fly-communi ty: ‘ N

- The completg separation of the main blosks af fly-infested bush -
Nyaboro, Rinmkqnga,Aotouk, Ruma and Roo - by wide efficient barrier
clearifigs Has not-yet been Possible, nor Has it been practicable, with
the available finances to isolate the fly-infested zone from the fly=
free + The Nyabore ana Kagana barriers are being extended with

Overseer is supervising the work under direction.

It has been mentioned that narrow corridors were cleared of bush
between Otouk and Riamakanga « the Kisingiri ‘corridor; and between
Riamakanga ‘and Nyaboro - the Kigoto-Kamaguthi corrider; These corridors
divide the upper end of the ‘valley m: blocks. ' Ruma b

iding factor for the f thB)ock; Roo, the alock; ar
 Sly-infested zone of the Jhbm,rm% Faturi, formed the
h block. ‘Luatonga was included in the firet bloey.

Th_eomtioally. and es a working basis, the Lanbwe valley was
diyided inte six hlecks, A8, C, D, &' a ¥y imy
rof ' cd in differentidegrees L

feat . In Mook 4,

'yl

la ‘the scienti .““’&f’
! mmmem%n,ﬂ;n
blogk dn Lanbwe cOmprised t ot o:\*«w" :: ’
The ma &Q:?:W from the x'::nm’zt to Fa
kK, & were 180 the wooded Pavines on the escarpment:

ip* rounds; - and in
of necessity, m@m.m& one

8 :&um would either oon those from
xistance of some factor other that of the
vegetational envirorment in a particular patch of bush or sector.

In each block, there were five fly-rounds that were divided into
sectors based mainly on vegetational differences. The sectors were
of different lengths, and they were:all marked so that the fly-boys
oould e; mwmmummueormq-?.mtmua
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» &nd G were completed early in 1935, I was not until 1936 that the

rounds in Ruma and Roo could be measured.  The routes taken by fly-boys
in all blocks were always the same, and it wes hoped that an opportunity
would arise to peruit an accurate division of these routes into sectors,

i The. foldowing table shows the system of coutine fly-rounds:=

S, _ I S
i *‘:ﬂt;*' Number and Nane Length of Number of
Fe 5y of #ly-round Fly=round Sectors

A : Sanjuero 1. Luatonga-east 15,229 yards 12
2. Luatonga-west 9,311 n W16
3. Kagana 8,083 10
4. Nyaboro fati 8,126 ® 10
5, eka 10,749 ¢ 8
B : Riamskenga 6e Kigoto 15,339 w 15 |
7 Kati 12,096 " 1“4
8. Gendu 11,754 » 11
9 Kisingizi 13,052 ® 10
10. Lambwe 5,515 » 9
17,012 *» 18
241 ¢ g
2,694 ~ * 14
12,609 13
8,565 * 8.
8,576 g Sectors
5,378 " :
- -.»i not
12,950
5,501 v demarcated.
4,582 yards 6
6,122 % 7

LI I B A |
LI B U T
LN I B A |

Extra fly-rounds were patrolied in order to ascertain the fly-
infestation in areas that were not covered by the routine searches,

Three natives were engaged for each block An extra party of three
was employed for daily-record work in the Laubwe round (No. 12) of Otouk.
A few trained boys kept in reserve to replace re collectors who
nwtm-ukw:k?mmmunmwuuhm-nrupm
ime.  The fly-boys would start on a atrol at 7 aam  Two boys would

en and & net each; the th: and senior boy would also take
ne and daily-record form. The party would move

i
£

along in single file, & for a few minutes at frequent intervals.
The two son  would cateh the flies frou off the screen, the

senior would the other himself.

z mmrou;n mbmn::d, the
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sexes separated and entered on the form. Young males and females, as
well as old or mature males and females and pregnant females were noted,
and the state of hunger or of feeding recorded. Usually, enother patrol
of the same round was carried out on the following day; but, in this

_case, the boys would go around in the opposite direction. No further

patgols were dade until a week or so had elapsed; when the same system
would ‘be folloWed on two censecutive days. The time taken to cover the
distamoes- of thg fly-rounds was from five to seven hours, the boys travel-
ling @t @il awerage rate of about two thousand yards an hour. The kind of
Toit uaed To these daily records is given in Appendix I, No, 1.

The collections were examined, and the recoxpa checked by the
Overseer at the end of each day. At the end of ‘the month all records
were transferred to snother foru (Appendix I, No. 2) for filing purposes
and permanent record.

Several thousands of flies were caught in Otouk block, marked with
a distinctive colour and relessed. The date and place of recapture
was noted.

By this methed of working, it was possible to obtain a fairly
accurate idea of the behaviour of the fly-commnity,

Seasonal fluctuations:

The graphs illustrating the general climatic conditions in the
Lambwe valley have been dealt with in the early part of this report.
When compared with the normal conditions prevailing in the Lake Victoria
zone, the climate is somewhat drier in the valley; and it will be noted
that the rainfall is of the thunderstorm type.  The wind sweeps through
the velley and assists the sun to dry up the air, grass and soil in the
open country; it ventilates the open bush, but does not always gain
access to the interior of the dense bush in Ruma and Nysboro. Roo is

-partly sheltered by the Kasigunga hills. The mean monthly temperature

at Kisbakari'is sbout 73°%F. in January, February, iarch and hpril; it
beg to drop in April and reaches its lowest point (70%.) in June and

« Towards the middle of hugust it rises again to about 73R, and
continues at that average level to the middle of November. The mean
relative humidity varies roaghly in the opposite direction. It falls
to about 57% in Jenuary and February; and towards the end of the latter
month rises to 60f  In liarch it still increases; and reaches 70% in
Hay. There is a very slight droy in June, July end August, after which
it gradually falls to about 60% in Decesmber. The rainfall is well
distributed; but there may be years of severe drought.

Condi tions are obviously different in the bush, and a good deal
of further work needs to be done in this “home® of fhe tsetae. The
data available, however, strongly indicates the line of investigation
to be pursued.

The seasons in the Lembwe may be divided into four periods;:-
(1) Long ary 1, from December to the middle of March; (2) Long
rain season, from middle of March to the latter half of June; (3) Short
dry season, from middle of June to the middle of September; (4) Short
rain » from Sept: to Novedber.  January is the driest mon th
and April may be considered the wettest month.  June and July are the
coolest months, while the warmest period may extend from Jamary or
Pebruary to warch, and from September to Ootobern During the warm
period, the sky is, comparatively, fairly clear; whereas at other
periods it is more cloudy. :

Pigures 1 and 2 illustrate the average number of flies per fly-
boy in Nyabero, Riemakanga, Otouk and Ruma; Pigure 5 shows the numbers
caught in East and West Roo. The average numbers for 10,000 yards are
calculated from actual numbers for purposes of comparison. They are
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'® brought to a common besis by virtue of the consistent manner in which
the collections were made and which has already been described.

It will be observed that there is a striking similarity in the
trend of the curves for Riamakanga, Otouk, East and West Roo; and that
the curves for Nyaboro and Ruma do not differ very much.

In Aprily 1935,.tHe numbers of flies cau‘ght by hand-nets and screens
show a tendency to.rise or, in the case of Roo, remained at a fairly
high figure. In May, the flies were also numerous, and either showed a
slight or a definite rise; or they remained at approximately the same
density. Roo showed a slight drop. With the exception of East Roo,
the fly population seemed somewhat similar in June. There was a\
distinct change in July, especially in Otouk, East and West Roo. “Ruma
showed a slight deoline in numbers; but it was notable that Riamakanga
and Nyaboro (in the south of the valley) revealed a larger number of
G.pallidipes. After July - and to the end of 1935 - the numbers decreased
rapidly.  There was, however, a little recovery in August (for Otouk);
in November for both sections of Roo and in Riamakanga; while Nyaboro
maintained its apparent density until the end of August.

Comparatively, very low nuubers were obtgined in December and the
following January, .

The observations in 1936 are, like those in 1935, incomplete in
so far as they are not evailable for a similar period; and in neither
case is the information sufficiently complete for a calendar year,
Nevertheless, the continuation of the investigations is helpful to a
general understanding of tne seusonal rhythn of G.Ballidiggs. In
Jenuary, the fly-density - by which is mean® the apparent and not the
true density - was low in every block of bush. february eppeared to
be a little more favoursble to the fly; and in March, there was a
decided increase excepting in Nyaboro and Ruma where there appeared to be
a leg. In April there was a further rise for Nyaboro, Riamakanga,
Ruma and Roo. The numbers dropped in Otouk and West Roo. Little
change took plage during May; but in Otouk and Ruma (in the north section
of the valley) the curve shows a sudden drop. June, on the whole,
warked another low figure of flies caught.

Septewber and January, or October rand February, are periods of
low fly-density. liarch, April and May - sometimes June - are months
during which Gepallidipes is most nuoerous.

It is not possible, of course, to discuss fully the influence of
the different climatic factors on the fly-communities in each area, and
one cannot essert with conviction that one factor or a combination of
factors is more important than another without specific experiuents to )
test statistical dates The investigations have not been in operation -
for a sufficiently long period, and the conditions governing the
utilisation of the grant did not permit of experiments on the many
intriguing problems in connection with the biology of G.pallidipes.

Nevertheless, one is inclined to the view that this species of
tsetse requires a wanu hebitat with a rather high percentage of humidity
in its priumary home. The rainfall, its distribution, intensity and the
percentage of relative humidity fluctuate much in the same way in the
Lambwe valley as does the fly-density. Yet there are peculiar
differences that cannot be accounted for merely by these two, related
factors, There is a reduction of flies in July when the temperature
is lowest, and there are low numbers in January and September or in
rebruary and October when the temperature is high or the gonditions
dry.  The exceptional large numbers of flies for July, 1935, in
Riamakanga cannot be explained by climatic infiluences. Other,
inexplicable conditions are responsible.
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Reference has already been made to the known differences between
the climpte at Kiabakari (page 5) and in the bush.  The mean temperature
is a few degrees lower than that at the general observation.station, but
the mean maximum temperature may be 10%. lower. The humidity is
normally 5 to 10% higher at the bush station which is situated in the
centre of 4 qlump of ‘thicket, a yard or t.o from the bed of the Lambwe

. Tiver in Riamakengs. * The poor circulation of air, the density of the
tangled undergrowth of bush and other conditions check or re tard

+ climatic changes in the forest or bush areas, and it woyld seem not

\

Aimpossible sto modify these conditions so that G.pallidipes-would find

- them less favourable to its existence. If the species is as susceptible

to moderately severe changes as has been impressed upon us during the

investigations, it is likely that the present scheme of work could be |

continued with good advantage. i
| :

s Preliminary observations en' the activity of G. pallidipes have been
made. Flies appear to be active between 7.30 a. i, and 8 a.m. and
continue to be so - and to attack adily - up to 10,30 a.m., -after
which they tend to disappear; and certainly become less active in open
glades. In the shade of bush, however, they move freely until noon
when usually they seek shelter and rest. Not infrequently, flies are
active ‘even ' during, the hottest period of the day in heavily wooded areas,
usually dur & period of bright sunshine after a normal shower of rain.
The Overseer (Mr. Langridge) reports that large numbers-of flies attack
quite freely while the dew is on the grass and the sun shining brightly.
He is of the opinion that the humid atmosphere near the ground and the
heat of the sun are conducive to great activity on the part of the fly.
He has experienced that G.pallidipes always appears from near the
ground, at grass-height level, and considers that this behaviour is due
to the more favourable humidity immediately overlying the grass-covered
- 80il. R

Gx a clear, sunny day, Mr. Langridge observed no flies in the
open at about noon, but on passing through open thickets, there were
fairly large numbers.

Another factor that seems inimicable to the tsetse is direct
This is particulerly so in the case of females. Even the
males will not venture into well-lighted areas unless there is a tree,
bush or other object providing shelter at no great distance from the
fly's usual habitat.

8 is not abundant on the lake-shore at Waturi; nor is
it arge numbers on the lower resdiies of the Lambwe.
Betwoen Ruma and a short distance sbove the mouth of the river, tsetses
are not usually found.

The fluctuations in the nunbers of this species on the lake-sho
differs from those in the riverine bush higher up the valley. :

On Waturi peninsula, the greatest number of flies was collected
in December, 1935, with slightly smaller numbers in July, 1935, and in
March, 1036. Very few flies were collected in uay, and in September,
1955; and in January, April and May, 1936, In June, G. pallidipes
seemed to have disappeared. This rise end fall, and more frequent
disappearance was also experienced near the mouth of the Lembwe river.
In October, 1935, January, February, April and June, 1936, no pallidipes
were captured by the fly-boys, although, in several instances the nunber
of patrols was increased.

The charts illustrating records of daily catohes in the Lambwe
round, No.12 (Otouk) end the daily records in the Nyaboro corridors show
the chenges that take place in the fly-community, and they show that
when the mature flies are most numercus, the emergence of young flies
is also greatest. The relation between the inorease An emergence, and
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3 the increase in mature flies needs further study especially with regard
to climatic influences on the one hand, and the influence of "young"
fly-population on the "mature" fly-population. Is the increase of the
latter partly, largely, or entirely due to the favourable seasons affect-
ing-the pupae in.the ground and accelerating development and emergence?

Dispersal:

It rii~e_videp§ that the dispersal of G.pallidipes is dependent upon
the density of ;};’é fly-population in the primary habitat; on the food
supply and acceéssibility of hosts; the cliumatic conditions in the “home"
and in the country adjacent to it. It is also dependent upon the
activity of the flies, the provision of shelter outside the penn%t
belt and visibility of suitable temporary habitats. Reference h&;hen
made to “following" flies or those individuals that have been transported
on natives passing through the de-flying station at Sanjuero; and there
seems very little doubt that the tsetse is frequently conveyed on, or
often follows, cattle that are sometimes taken across the valley, These
cattle, it may be mentioned, are few in number end are only moved from,
and into, the valley in comnnection with native marriage contracts, or
some other custom.

Analyses of catches made in the routine and in extra fly-rounds,
show that G.pallidipes tends to spread from the permanent belt along
the. Lambwe during the period when flies appear most abundent; - that is,
in April and May; and sometimes as early as liarch or as late as June.
The flies spread in both the westerly and the easterly directions as may
be gathered from a perusal of Tables XVIII, XX and XXI. It will be
observed also that there is som¢ dispersal in July - the month which is
usually coolest. This is, perhaps, not surprising when it is realised
that ‘the temperature outside the bush is hardly ever so low in this month
as to incapacitate ghe flies. There is also a dispersal in November °
and December, but this is less extensive than that which occurs earlier
iy “the year. ) ) '

The valley of Nyadenda seemed rather isolated from other dense,
bush covered zones, and it seemed likely that some measure could be
adopted to connect this valley with other stretches of the Lambwe that
could be protected from even seasonal fly-infestation. Despite careful
search, no flies were collected in Nyadende in March, #pril and May, 1935.
One male wes found in June. In July, however, G.pallidipes suddenly
appeared, Fourteen males, sixteen females and pregnant females were
taken in four fly-rounds. In August, only two wales were caught. After
that*month, no flies were seen until Junuary, 1936, when seven males and
 seven females were taken. In February, three males and two females
were obtained. Again, the fly dissppeared from Nyadenda until April,
when one male was taken on a path from Nyadenda crossing the saddle ©
behind Iringa to the villages of Kaksingiri. s :

It has not been possible yet, to make a thorough examination of
the data that have been collected during the last eighteen months; but
one has been impressed with the Overseer's belief that G.pallidipes
will not travel to any great extent in an area hemmed-in as the Lambwe
valley is, without assistence from moving objects or animals. The
bulk or darkness of the hills and escarpment seem to be unattractive /
to %sallidiza and they occlude the vision necessary to the fly to
ex its range in search of food, and obscure dark patches of bush
which would otherwise appear more clearly to the fly.

The tendency of the tsetse to seek for new or more suitable
haunts appears to be of paramount importance; - and if an area of
infested country cannot economically be reclaimed at présent or within
& prescribed period, it is desirable that strenuous efforts be made to
arrest the enoroachment of the pest in edjoining fly-free areas.
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It has been seen from the preliminary tests with marked flies,
that théy move freely up and down the valley, from one block of bush
to mother,’ It has not been feasible to test the @bility to cross a
cleared barrier as yet. '

’ As a final ,remark on dispersal in this report, the suggestion may
be put forward that G.pallidipes seems to have occupied as its original
homs ‘the valley of Roo; and it is from this belt that the greatest
number of flies spread to the Lambwe river when the country was allowed
£0 revert to bush, .

Veget'a;tion anl G.pallidipes:

In 1912, Neave experienced that allidipes, though not at all
confined to river \banks, is always &ssociateq Wwith a fairly consider-

sufficient cover, it \would no doubt be found a mile or so from water.

He adds: "There wor appear to be some ground for thinking that, in
British South Africa, at any rate, this tsetse has a more marked seasonal
prevalence than G.morsitans, being much more numerous at the end of

the wet season ang the months dmediately following it than during the
dry."

extensively through the bush, but seems to be more concentrated in, or
near, closed thickets; in patches of open thickets near densely
bushed areas and in clumps of tall, intertvn'.ning shrubs. . Table XvVIiT

very dense patch of bush inside Nyaboro block; No. 2 approaches the
::der of ‘this densely wooded area. - No. 9 is on the west of this
2 and No. 10 approaches the barrier clearing near Sanjuero camp.

conditions in heavily shaded bush Joining fairly open thickets. In
Nyaboro, the evergreen small trees and shrubs, Rhus aucesens, Euchlea

divinorum, Cissus rotundifolia and the semi-deciduous Capparis tomentosa
form a loose tangle of undergrowth under the canopy of' m&u‘bia inEne.
thus providing an ideal habitat for G. pallidipes,. +Deciduocus shrubs

Harrisonia ab Ssinica,
ovelis and Jasminum

If one could venture to suggest a combination of trees and under-
growing shrubs suitable to lidipes, it would be that of Rhus spp.,

%%, Capparis %l;émiﬁu under the shade of a tree - such
as = with a spre canopy.

Nyaboro bush is Somewhat similar to Ruma bush; but in the latter,
the vegetation is more dense throughout and the ground is usually
-Swampys  In parts‘of Ruma, however, there are areas, raised above the
swamp, that are eminently favourable to the tsetse, On ‘the whole,
flies in Ruma are most numerous on the periphery of the bush. It has

been remarked that the fly fluctuations are similar in both

these areas, Riamakangs and Roo are also similar; both are narrow
belts of bush along river-banks; both oontain water-holes in the dry
seasons and both receive water from flowing rivers in the rainy months.
Roo, however, is definitely more sheltered from the winds; and it is
not unexpe&t‘ad, therefore, that the fly-density is less subject to
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strips of bush, or patohes.of bush that may easily be ‘c‘nsa'sewm
i fu

o L @ ;A, »n_:.
 Riamakingei . Outside thé heavily .
¢ rapidly and are therefore less )
out that there are

flies. It is hoped that facilities will be provided’in. the né
%o render these strips and patches unattractive .to‘ﬁé‘“n}?:gid thils

restriot its disp
in the gall-ficacia "

e#sal. - In the “parkléna" forest below Byadenda,
farest” above Ruma and in those hiress where

o ~Bescia caloneurs, Balgi aegyptiaca grow best, little more needs
, ‘to be done than to extend the limits of the open-country or to create
& barrier between the fly-infested belt and those areas that become

" lightly infested at
Breeding-places:

\ It naturally fo
e Lambwe should be

certain seasons only.

llows that, the breeding-places of G.pallidipes in
concentrated .in the densely-bushed areas. They

mostly found along the well-dré d, and sheltered banks of the
river. . Figure 8 shows the concentration and distribution of breeding-
places along a trensect from the  Lambwe river in South Otouk to the §

Gwassi foot-hills.
as ‘live pupse. The

The numbers of pupee include empty shells as well
density, or sbsence of bush ise indicated; and it

shows' that, although the breeding-places are more concentrated and the
"pupae" most numerous near the river, thére are "pockets" as far as

2,250 yards away firom th

bush-densify in Nyaboro, it is shown that G.pallidipes will breed

gonsiderable distences away from a river 4nd where no water exists.
have been found in rumerous places sbout four miles from the

Lambwe, riverine bush, The bush in these places, however, has a thick

layer of Sans

eviera that seems to provide the requirements of

the fly. Pemales may even choose dense bush for larviposition as may

be seen in the case
and 12; 3 apd 4, and

The Overseer, i

questions. Why dees one find so many pupae and puparia in ome i
spot? Does one female, or a family of femal » usually comfine 1
to the same place for breeding; ‘and do the g

of the breeding-places between corridors Nos. 10
2 and 3 in Nyaboro. f

n his report for May, ’mas, asks sew; M

el

ies wander about Tor'

but retum to the same place to drop their young. Or is that partieular
spot 50 outstandingly favourable that many females choose it out of

meny other, apparent
It hes been obs

ly similar and equally suitable places?

erved that breeding-places in Ruma are distributed

differently from those in Qtouk, Rieamakanga, Roo and Nyasboro.  They
ocour in & scattered manner along the Lambwe river which is rather

exposed in this stre

tch. They also occour on "islands® in the sSwampy

ground; they are most numerous in an old clearing and on the fringes

of bush where the so

il is dry. Investigations on these lines have

not proceeded far so that it is not possible, yet, to provide accurate

details to our colle
with whom we are in

agues of Tsetse-fly Research Department in Tenganyika
close and regular communication. It would appear

that the study of inundation and its effect on the pupae and on the
fly-population is not without much practical importance.

Live pupae of Gepallidipes have been found under a stone beneath
orbia tree above Roo and there is no dearth of evidence that this

a
tse deposit

its young in many peculiar plases - but not to &

large and serious extent.

‘An’ exemination
¢ of parasitism by
pupae appeared as

402941

of meny thoussids of pupse has revealed no evidence
3 Cammnander Blunt discoversd that some
Y n "nibbled", and he found, later, two
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pupae-with small colaopterous larvae chewing into the body of the
blackened pupae.. These larvae had eaten their way into«iq\c;vuy about
half-way ﬁn‘mghﬁ'sepupae. Specimens of the lary; mco ected and
forwarded to Sir Guy Marshall for identification. They were tified
as/ larvae of a species of Idgia. §

T speoimens. of pupae, collected on Waturi peninsula were used
experifients. upu&'\y of these failed to develop a;xd on

g to h&ve an ill-defined, dirty white spot on the
~“ Sevéral specimens were collected but there has
a careful examination of these that appear

. oid growth.

the Lamhw valley is plentiful; there are many

& 5 move from place to plece. Some have
ers, the apen country, the "parkland" or
obvious concen ﬁon when herds of a
8e L or weeks in a | dnfested by

¢ groups of animals confine themselves

to that area below mma iu.lh, extending from below Roo to Ruri, and area
that is free from mn

Commander Blunt and the native observers, begen.a study of the g
gqxpnh of geme in on to dny etrent that might show on the = .
~community and the spread of the tsetse.

. and did not
still flucw
this mﬁmhq, it was believed
ﬁm; they served as admirable hosts
mum and then the tsetses would seek shelter
The females would hidé in the bush to deposit their

s an interesting one, &nd worthy ot further snd
P

Malo, in ‘the. r.-mp v-uey, freguently follpwed the elephant,
and it ucusi ‘tHat this sp was not ungennected with the changes
; By #he Boys. . Suall-herds often move
bore fer several days, - These animals
ﬁm Qverdeer (Mr. Lengridge) has always
thipee Tly-bays. Ivi.éach case, fer
four months, interesting oltdﬁqs Rave Bean made. Fly-boys on regular
patrols have also caught more flies in the vicinity of a herd of
buffale in or near a sector where normally no flies have been collected.
én every occasion there has been a sudden increase of flies when
buffalo are neer; and the majority have been half, or fully, engorged
males.

As an example, one G.pallidipes was captured in sector No.1 of
Round 5 in the ana in the last fortnight of July, 1936. There
were no buffalo in the neighbourhood. On August 7th, five buffaloes
moved from Nyaboro into sector No.1l. The boys caught seven males and
three females on that day in sector No.1; six wmales and five females in
sector No.2. No flies were taken in the other seotors., In Nyaboro,
Round No. 4, there was a sudden rise in the mumber of flies taken in
aeewr No.5 on August iith. Seventéen males and four females were
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few hours after three buffalo had left the spots  On August 4th,
fou orged males, ten unfed males and one female were colleoted
at the junetion of corridors No.2 end No.8 where & small herd of buffalo
had remained for several hours on that day.

‘In the case of, buffalo, therefore, it seemed thut the effect on the
fly wes The' opposits of that put forward for the elephant.,

Witholit eSpanding on further suggestive and inconclusive evidence,
it is felt"that these remarks will indicate a promising line of
investigation. The data which has been collected seems to point to the
fact that elephanty buffalo - possibly waterbuck and bushbuck - in ®
particular, are more closely associated with G.pallidipes th. game
species of the savannah or open country. Figures show that
in the valley does not assist dispersal to the extent shown e .
number of flies taken off natives passing through the bush to fly-free
areas.  On the other hand it appears likely that the frequent rise and
fall in the numbers of flies cmdmt by fly-boys way be accounted for by
the presence or shsence of oertain species of game in the fly-rounds.
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A description is given of the fly-belt in the Leambwe Valley in the
South Kavirondo Native Reserve of Kenya Colony.

The dietpibytion &énd character of the vegetation are discussed;
the climatic confiitiéis ¢ dealt with; and an account is given of the

. sadl and water-sourges in the valley. The game in the valley is
. - bwlefly coumeris .

.- - Glossina pallidipgs infests nearly the whole of the velley. The
permanent, pﬁ% bert;u confined to the riverine bush from Morea to

North Ruma; to Nyaboro bush immediately north of Morea which marks the
southern limit of actual fly-belt; and to the sheltered river valley'
known as Roo. Between Ruma and the shore of the Kavirondo Gulf, re
is a flat area of land with gell-acacia that is fly-free; and it/
separates the pure pallidipes-belt to the south from the mixed fly-belt
along a narrow strip of country on the lake-shore. The country south

of Morea hill is largely free from infestation; but some flies have been
taken immediately above Mores, in Luatonga. The species of tsetse in
this mixed fly-belt are G.palpalis, Ge.pallidipes and G. brevipalpis.

A brief historical review of the valley, its people and stock show
that general infestation is camparatively recent and that the fly has
gradually foroed the inhabitants up the valley and to the foot-hills,
ultimately causing the majority of the people to evacuate. Evidence
of & one-time thriving population is given; and statements of
Administrative officers show that there has always been a desire to
control the fly-infestation and to reclaim a valuable piece of country.

The dire need for information on the habits of G.pallidipes is
emphasised; and it is explained that the experiments carried out in
the Lambwe valley with the assistance of £3,130 from the Colonial
Dmlopu?pt Fund, and £1,300 from the Local Native Council, _have been in
operatién for a period of eighteen months.  There were some difficulties
in regard to labour supply owing to the attraction of better wages in the
gold-mines. , Later the Overseer (Commander Blunt) was indisposed and
invalided home, thus necessitating the appointment of-a new Overseer.

The grent from the Colonial Develépment Fund was expended in an
endeavour to control infestation by G.pallidipes without clearing all the
bush end by trapping

A scheme for isolating the infested zone, .mid dividing the btush
into five "blooks" is outlined; and a detailed account is given of. the
smount of clearing which hes been done. The southern fly-barrier is
.& little over four miles long and 400 yards wide; its width is
oonsidered inefficient as a barrier.  The Kagana barrier is nearly
a mile long and 1,000 yards wide, The edge of the Kagana bush is :
being cleared of undergrowth to add to its efficaoy against dispersing
flies.  Corridors have been out across the valley from Kigoto to )
Kameguthi, and from Ugoro to Kisingiri. The latter is being widened
with the aid of a further grant from the Local Native Council; and
arrangements have been made to extend the width of the Nyaboro barrier
with financial assistence from native funds.

Trapping experiments are dealt with in detail. A new box-screen
trep has been designed and it has shown considerable improvement on
other traps in catching &gﬂlmzol in & heavily infested area.
Comparative/tests with many k: traps ave been carried out in
different types of fly<belts, the box-screen being mare effective in
every « The value of mechanical ing in natural sites
and corridors is discussed; and trials have shown that the
nUMEerous, narrow coryidops intersecting Nyaboro bush improve the results

>

1
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‘their attraction to fly; and extended trials show that trapping may

»

of trapss These frials indicate the need for corridors wider than six
feet, md the nsed for further investigations into the use
attractants. Traps left in one position for a prolonged period lose

with edvaftage be restricted to aperiod when the fly-density is high.
At other times, hand catehing end pupas aollectifig may prove better

* . meens of at¥uckr.

Epeel-'u.\—ahézﬁnn {s drawn to the number of flics taken at the

* Senjuero de-flying station, particularly in view of endeavours to

provide Water for cattle at a dem near Sanjuero hill.

The conclusions, however, are tentative, es it is felt that the
experiments have been in operation for too short a period to warrant
definite and final statements on the value of trepse

While carrying out measures calculated to control Gspallidipes, it

: :;GQIQ increasingly diffioult to obtain a clear idea of the.reaction

the fly-commnity. Statistical data from a system of routine
patrols or fly-rounds provided means to gauge the activity and

“Pluctuation of the fly-commnity; they provided figures to show

periodic inoreases and decreases in the apparent population;  and
indicated the \s vhen there was a tendency to dispersal from the
permenent fly-belt. Experimental work not of immediate or direct
practical value was handicapped by the lack of funds for this purpose.

An attempt has been mede to give some idea of the influence of
climate and season, vegetation and game, on the density of, and changes
in, the fly-commmnity in the Lembwe. It seems that L 5
requires a fairly wam, humid atmosphere not exposed to sus

ght sunlight ss a permenent home; it shuns "parkland" or open
forest of deoiduous trees, especislly if these vegetation types exist
bepween the permanent belt and high hills -that restrict the flies'
The period of greatest density is soon after the beginning of
the rains to @ varying period after the rains (Mearch-June).. . There is a
decided decresse in the numbers usually sbout Jenuary-February and
September-October, .

Dispersal to the eastein and western hills, as well as up and down
the valley, tends to be greastest from about Merch to June.

is abundant most frequently in the vicinity of dense
‘bush, numbers may be obtained in-semi-open bush providing
shelter in the form of clumps of thickets.

~places sre soncentrated in, tut not confined to, well-
drained banks of Tiver courses. They may ocour in small "pockets® or
more extensive aress up to four wiles from the main river and where no
surface water exists. These non-riverine breeding-places {and even
those near the river), are almost invarisbly covered with a thick layer
of dwarfed Semseviera plants thriving in the shade of a network of
scandent shrubs.

The species of wild game do not concentrate in any fly area. There
is some evidence,. however, that elephant and buffalo are responsible for
the sudden appearance and disappearance of G.pallidipes, Instances are
given of the influence of buffalo.
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Sir G. Tomlinson.
Sir C. Bollomley.
Sér J. Shuckburgh.
. ( /830y
Permt. US. of S. s
Ney )
Parly. U.S. of S.

Secretary of State.

DRAFT.

THE SECRE
THE ECONOM]C ADVISORY COUNCIL.

FURTHER ACTION.

Pasin for frspoatin o
o Sume /q, & 0.}.4.C

/‘

Downing Strest,
Mareh, 1937,

io
4

I am atc::., to refer to your
“,

letter of the lltk/h’ovember, 1932,
No. EAC.339, and connacted
correspondence on the subject of the
application made by ‘the Govermment of
Kenya for a grant from the Colonial
Development Fund towards the
financing of a Tsetse Fly cempaign in
the Kavirondo &esenves,and to transmit
to you,for the consideration of the
Tsetse Fiy Committee of the Economic
Advisery COuncilAthe enclosed copy of
& despateh from %lf:fﬁvsrnor covering
an application for a furber grant of
£1,900 & yoar for three years. (pe
full copy (with illustrations, ete.,)
of Dr. Lewis'.slieport is enclosed,
togvthcr with /««. copies without

I
‘ the
it
fi




the illustrations, etc.
2. lr. Ormsby Gore would be ‘
ob_iged far the observations of the

fzatse ¥ly Committee on tlis prooosal
before it is submitted to the Colonial
Jevelooment Advisory Committee. In
this connection | i to refer to z//.;« 2y /17
paragraph ¥4xe- of the recent re port
of the Bast Afrdca Jub-Committes of
the Tsetce Fly Committes (EAC([F)%&)
and to _'Jointiout that altnough an
investization into the 'ecology’ of the ¢leacne patlid o
}ly tforus part of the srogramme of
work to be unuertaken, yet it is by no
means the prineipal part and indeed,
may be regarded as incidental ip the
sxscution ol the work whieh the Kenya

frogr amems b Kaq
Govermuent wishes to Carry out. /€ sppuas it L pos 7
M) Lo ppiod g B Srprsidan

d.  Since it is desired to bring

P x“&‘-?'/’ v
this} before the Colonial Development

Advisory Committee at an early date

{ @
S84 Lo request nat he matter may be

Ul &
brousht—befors the Tsetse Fly Committee

89 s00n as i may be convenient,
1 am, ete,, L 4L & Fwal .



1HE RIGHT HONOURABLE

il
GOVERNMENT HOUSE
NAIROBI,
- KENYA

2¢ JANUARY, 1937.

wlﬁh reference to Sir Philip cvunliffe-
Lister's (now viecount Swinton's) despatch No0.927
of the 22nd Lecember, 1932, conveying approval of
a free grant of £6,160 from the Colonial Development
bund to cover the cost of experiments in tsetse fly
control in Kenya, L have the honour to transmit
to you, for your information, a copy of a report
prepared by Ur.s.A.Lewis, sntomologist in the
Department of Agriculture, on the experiments

carried out on the control of Glossina pallidipes

in the Lambwe valley of the South kavirondo
district. i1wenty additional copies of this report
are being forwarded under separate cover for
trensmission to the isetse rly vomnitcee of the
Lconomic Advisory vouncil and, 1n connexion with the
application contained in this despatch for furth g
asslstance from the Lolonial Development sund
to enable the experiments to contiuue, tc tae
volonial vevelopment Advisory Committee. Cnly two
coples of the report contain the full set of
photographs, diagrams and charts: the remaining
coples are illustrated only by a map of the Lambwe
Valley.

2, The purposes of the grant of £6,160 were

two, namely, measures against Glossina palpalis

as

W. ORMSBY GORE, P.C., M.P.,
SECRETARY OF STATE FOR THE COLONIES,
DOWNING STREET,
. 1ONDON, S.w. 1.
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a8 the carrier of human trypanosomiasis, (& seperate
report on these measures will be transmitted to you
gﬁéxtly. but it is not proposed tc ask for further
asskstance from the Colonial Development runé for
s 'purpoae}; and work on Glossina pallidipes, the
carrier of trypanosomiasis in cattle. _he sum of
£2,120 was allocated from the grant to this .latter
purpose, and the accompanying report by Ur.lLewis
describes the work done over = period of eighteen

months and sets out the conclusions re...ec «t the

end of August, 1936, whes this ellocution was
exhausted.,
3. the report conteins = detailed account

of the field operations carried out in truppinz, in
partially aleswing busn tu create fly Larriérg and

in isclating e main creas of dense, fly

igxi'cat‘:d
bush, and includes observations on the bionouics
of i;ggsina__p_m. the project, which may be
resgarded as a iﬂenti‘g}c investiration of Africean
rathar (han merely IML luportance, is, owg‘ver,
ingomplete. Jr.Lewiﬁn 8 cpnclusions are tentative,
and {f useful resultim to be obtat:ed z‘ro:: the
work slread; done it 1 neceseary that the
SXperiméents should pe continued, ihe prorume ot
---------- “-— Work recoummended is set out L. the accom.: ..yvin,
&pplicaticn for a free ,raunt ot

ex,ended over a ueriou ot Luree eLrs.

4. ibe sum of «i,12C aliotte
Valley sxperiments hLas veer 8u, pleue e suns
voted by the sSouth Kavironuo lLec.l «Live Jouuct
for bush clearing in the ve le B ubtln  te 2l¢¢
lu 1934, «60C La 1935, 980 in 123¢ sart not
exceedin: £6CC in 1937. Lhe To 2l iV cil is
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naturally anxious to see Bowe immedi..*- Tucticul

rfesults of value to the natives of z.c istrict

‘and it is clear tuat the Uouneil ca..ot te wBked

to make further contritutions witi out ‘eaoer of
eonfusion of oujectives, which Les to mo e extent

characterised tie work undertan witierto. Lhe

estimates of cost now furnished inc

» therelore,
& sum of £60C per annwm for laboir i rerlecenent
of the co.tributien hitherto Brovide tie

Local Native Uouncil,

L1t should be emphasized *..: * LLe rroject
is primarily =u investizetion wit vlew to
acquiring knowledge of the bionomics (7 ; ossine
pallidipes and to devieing and testis- v rious

practical methods of controlling and eli..i..

this species without wholesale bush-clzonrin,

which can only tend to accelerate 80il erosion and
desiccation. ihe importance of the experiment
lies in the possibility of applyin. results to

0.her large areas of Africa at vresent 11 -

Lutested.

5. L1 ‘onterence on uo-or?i tisn of
e lee hnd ITypanceomiasis nesecrc. i nasi Africa
ueld at snteblLe ., Yiduel, 1700, leco.owiided that
L. view of the siort time ti.= I the le..dwe
/elley had been in Laad and its rer s {nrortance,

1t should be continued at least until the next
meeting of the Conference, rr.owynnerton
approves, L underdtand, of the contlnuction of the
progremme, and has expresaed his a,proval to the

rsetse rly Committee of the luperial Scononice

vommi ttee,
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6. in these circumstances 1 trust thet
you will be able to support the appliceticn now

submitteé for & grunt of £5,7CC to enuille tl.e work
¢ we cuntinued.
1 have the honour tc Le,
vir,
hamlle servent,

rour .ost otedi

(1‘5?

ACTING 3CVER

[.rady

GR.



IANDUM OF APPLI
£5, 700 T0 BNABLE B
JLOSSINA PAT] LIDY) #J2

Kenya.

The continuance of Scheme VNo,227 iy respect of

investigational work on Glossina pallidipes in the

Lambwe Valley, South Kavirondo district, Kenya
Colony. Twelve copies of & report on the
experiments underﬁaken hitherto are forwerded., The
progrumme of work proposed is as follows: -

(a) To continue studies into the bionomice of

(a) The seasonal fluctuations, movements cnd
ectivitiee of the Bpceiece in rel-tion to
climate and weather, vegctaticn, and game.

(b) The nctivities of the fly ct diffcrent
hours of the day and the influcnce ‘of
tempercturc, shade and light, humidity
(relative nnd siturction deficit)
c¢vaporation, cloud end other factors
throughout the different secasons,

(c) The influence of seesene cn dispers’ 1
end proportion of the 8cxcs,

(d) The marking of flics tc estimrtc truc
density, t¢ ascertain movenints and the
ability cf flies to crese reonred

barriers clenred of bush : o rricr 1
very densc bush.

(e) Micro-ecclegicel studice X 2.l ®l.n B
the density of infestrticn Q the
selecticn of brecding-sites,

(f) The distributicn of bricding-ploce
the prcvieicn of artificinl, bre-g
grounds. 4

(g) The varying degrees of ccncortraticn,

(v) To tsolote the Nyebcre bush frem the fly-
infested blcck rf Riamakengn, tnd fr-m the fly-

frece aren »f Luatongat-

(a)




- 2 -

¢ mointein, extend rad to widen
corridors for tropping <2 Gl-ssina
pallidipcs.

T¢ continuc with cleeriag »f under-
growth end tc thin--~ut thc trcee in
secticne of Nyzbcr: cs prrt f e
scheme of discrimincte clcoring of
bush.

(¢) To widen the Kigot: - Komrguthi ccrrid-r and

tc earry out discriminative cleoring, -f the

riverine bush in Riamakongn, rnd to extend

tripping to Riamekunga.

(d) To isclatc Ot~uk from Ruma; ~nd Ro- frcm Rum~.

(e) To devise trape m(Te wttractive t- fly, and

capeble of cffecting c-neistcnt, heovy cotehes.

(f) To preparc largc quantities of ~ttractent for

use with trepse.

Immedic.tely on appr-vil.

Threc yeers.

(&) Detniled unnucl cstimctes:

1. Overeecr @ £30 p.m. 5%0
2. Clerk @ £ 6 p.m. k 2
3. 30 Fly boys @ £1 p.m. 360
4, 100 labcurcrs @ Sha%g - PaBat
(including retiope} |+  60C
5. 2 Mctecr-lcglenl TV \l,_,
2 Gome Scouis, 3 G ]
wnd 2 Assistant Botanists
® £1-10 p.m. 162
6, Tcels 85
7. Mr.tericl (timber, hcsst: o,
geuze-wire, etc. ! 75
8. Instrumente (Metec r.1 gicnl) X
~nd appnratus 25
9. Stati~nery (field n-tc-b-ke,
printed rcc-rd forms, ctc.) H16
10. Travelling & Subsistcnco 100
11. Contingencics. 31
£.1,9C0

or £5,700 £ r thruc yc. TI8.
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® X mnis cstimabte moy be exeeeded in the first
year; but any excess would be c-vercd by savings
on other itcms.
(o) TYes. )
6. Bxpenditurc in Great Britein would only b\c)

expenditure on instruments and cpperctusy i.6e
2356 anuné.],ly with o poesible nll addition in tbe
fawst yeor.

‘9. The work has beon b PROGREES £ nenrly twy years,
vut the gront is cihausted.

8, <coeecca= e . ——




Report of Experiments on the Control
of Glossina Pallidipes in
Kenya Colony
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Geography and topogrephy.
The Lembwe Valley is in tHe South Kavirondo Native Reserve of

Renys Gdlony; 1t lies within latitudes 54°10' and 34°25'E and between
;lonﬁ;,\lﬂo- 0°30" ang 0050'S; it stretches from Morea hill to the
Kavivondo Gulf of Lake Victoris, a distamce of twenty-three miles.
'Ble‘l‘lxppor half of the valley seems to be enclosed by hills on the west,
the south and on the east. The western group of hills are irregular,
with the outstending pesk of Mirari reeching an altitude of about 7,000
feet above sea-level and 3,000 feet above the bed of the valley; the
lower slopes are indented with numerous smell valleys verying from two
te three square miles, where most of the present native inhabitants
have their cultivated plots and water-supplies. These hills are locally
known as the ;nui hille; they form an effective physical barrier
between the valley to the east and the shores of Lake Victoria on the
West. Morea hill stretehes nearly across the Lembwe wallgy at its
southern end; it separatel ¥he 1;\5 strip of tsetse-infeste® M
to the morth from the chgly fly-free area to the south, O,

o

cach ide qf ‘the Morea theile is an opening leading from the Lambws
Valley t.ma point and Karungu on the Lake shore, The gBcerpment

on the east rises steeply from 4,300 feet to about 5,200 feet, then
extending as a plateau thiéy populated by Jaluo clans of the Kavireondo
people.

The distance across the valley immediately north of Morea is
approximately four and a half miles; it gradually increases’ to nearly
nine miles from Nyadende to Kamwagi where the main valley twrns northward
and becomes much more open. The isolated mountain groups of Rurl on
the east, and Gembe or Kasigunga on the west,break up the broadening
valley, forming smaller valleys such as Kamwagi and Kisaka leading to
the sastern platesu and Homa Bay, Holo Opiyo and Akatari comnect the
Lembwo with the shore of Lake Victoria to the west, Further north, the



oy

oins the 'iwm :,iiﬂml of the Kavirendo Gulf.
'm lmd bdlaw 4,400 ‘Peet covers an area of 125 squere miles,

A oonsideuble proportion of the valley is covered by very dense bush,
more especially down its centre, from Morea to the vicinity of Ruri.
Hidden by a belt of thick bush is the course of the Lambwe river
‘which rizss "!t. mgk.,’~fs;u Moreas. Seen from the air, or from the

7 top of thévéa‘na;:: #wcarpment, the course of the Lambwe river is

well ma.rked even thi‘ough the most dense vegetation; but when
descending into the valley, the river-bed is found to be generally
ill-defined due to heavy silting. It is only during the rainy
seasons, however, that water actually flows in the river, although
small pools and swamps are found in the river-bed throughout the
greater part of the year, After heavy showers that occur in this
regiox{ during the rainy season, & large amount of water is discharged
from the small mountain streems into the Lambwe, causing it to rise
and flood the immediate neighbourhood. The river eventually flows
through a small swamp on the shore of the l:ke and into the Kavirondo
Gulf between Waturi and White Rock Point. The numerous small streams
from the hillsides disappear underground before reaching the Lambwe
river.

Vegetation:

Irregular masses of dense bush extend along the banks of the
Lambwe river from Morea to Ruri, They 4o not form a continuous belt
but are broken intc four large patches somewhat isolated by open
country and scattered thickets. At the southsrn end of the valley,
the dense bush spreads out from the river to the west; it tends to
link up with thickets on the slopes of the hills and in the smaller
vtélleya. Midway down the valley the vegetation between the western
hills and the riverine bush consists of widely scattered trees,
Balanites aegyptiaca being most numerous, while Boscia caloneura,

Lammea Kirkii end Acacia seysl sre present in comparatively small
numbers. Below the eastern escarpment there is a narrow strip of

park-land comprising Balanites asgyptiaca interspersed here and there
with small areas of ia lobium, This strip is followed by

a thin line of more dense bush running parallel to the escarpment,

T R~ TR S T ol



Southern portion of Otouk
from the eastern escarp-
ment, Note the scattered,
stunted trees on the slopes
and the belt of open bush
at the foot of the escarp-
ment,

The riverine bush of Otouk.

Narrow tongues of heavy bush
are seen projecting from the
foot of the escarpment.

A view from Kitiro looking
towards Ikoro and the Laibon
settlement, Lake Victoria is
seen in the background,

\

WS

The upper section of the
Leambwe valley. Patches of
dense bush alternate with
light bush at the foot of
the escarpment which is
practically devoid of trees.
The narrow ravines are
heavily wooded.

Ruma. The course of the Lambwe
may clearly be seen running
thro the open country between
Otouk(left) and Ruma bush on the
bend of the river.

The west portion of Luatonga.
The water-dam was recently
renovated by the Administration.

Mmt terraces ror native
ocultivation on the slopes
of Iringa hill,
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. Nyaboro bush showing clearings.

Nyaboro bush, Morea and Theka The Kigoto-Kamaguthi corridor

from the eastern escarpment. is indicated by an arrow. Note
the dense bush stretching from
Kigoto(x) to the main valley

South Otouk from Kigwa.
North Riamskanga and South Otouk Note the wooded ravines on
from the east escarpment. the scarp; open country
below Kiabakari(foreground)
and the cultivation at the
foot of the Gwassi hills,

W Gend the right)
Riverine bush in North Rismakenga. ouled ravises (Qmutn o the right)

on escarpment slopes. Ugoro-
Rari bush(') is seen extending Kisingiri i
. giri corridor indicated by an
from th west hills to Otouk. iy

Clumps of regenerating thickets
between mid-Riamakanga and Kigote,



and again by a narrow zone of open savannah before the riverine bush

is reached. Between the northernmost block of dense bush end the

shores of the Gulf, the country is flat, plain-like, with a uniform

cover of Acacis drepanolobium,

Buphorbis turicalli end ambatch are found at Waturi and along
the lake-shore. The former is the dominant species in a tangled
mass of bush, and of the undergrowth in the shade of Buphorbia ingens,
This bush provides suitable shelter for three species of tsetse-flies,
The large masses of vegetation already mentioned are in Nynboro,‘“ -
Riamakanga, Otouk and Ruma, The first is not entirely riverina-; it
is a compact mass with projecting tongues meeting some groups of bush
on the hill-sides - notably Kigoto; and others connecting it with
Rismakanga which comprises several smaller patches of more scattered
bush.  Euphorbia ingens is conspicuously dominant in Nyaboro; under
its shelter thrive woody shrubs and stunted trees including Cedaba

adenstricha, Capparis tamentosa, Buchlea divinorum, Grewia similis

and other species; Rhus glaucesens, Harrisonia abyssinica and

Gymnosporia scnegelcnsis. Some more open spaces within Nyaboro

contain patches of youag Acacia seyal indicating the sites of native

villages end shambas.  Riamakanga block of bush contains an abundance
of Buphorbia *ress also, but on the whole they are cither free from
undergrowth or form the nucleus of se_arated thickets, Along the
river in all arces Buphorbiu thrives, but the density of the bush is
duec to the prevalence of tangled undergrowth, Buchlea divinorum and
Rhus glausecens arc most abundent, and in addition to the shrubs in
Nyaboro, other frequent couponents of the riverine undergrowth are

Scutia buxifolia, Pluchia dioscoridis, Cissus rotundifolia, Acacia

pennata, Croton spp., and JAasminum mairitianum.

The flora in Otoéuk and in Ruma is somewhat similar, but other
species of trees and shrubs are found which, however, are not vory
common,

Without entering into further details as to the species of the
flora, it is necessary to add that several valleys - Owiga, Rari,
Nyadenda and Roo - in the western hills, and many ravines - vis,

Kisingiri, Nysmarigi, Nyabor Ondiek and Kerlango ~ c¢» the eost escarp-
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and again by a narrow zone of open savannah before the riverine bush
is reached, Between the northernmost block of dense bush and the

shores of the Gulf, the country is flat, plain-like, with a uniform
cover of Acacia d_zmmolobigg‘.‘
mh turicalli-end embatch are found at Waturi and along

me 1ahvthore. ‘Bla ‘former is the dominant species in a tangled
mass of bush, and of the undergrowth in the shade of Euphorbia ingens,
This bush provides suitable shelter for three species of tsetse-flies,
The large masses of vegetation already mentioned are in Nyaboro,
Riamakanga, Otouk and Ruma. The first is not entirely riverine; it
is a compact mass with projecting tongues meeting some groups of bush
on the hill-sides - notably Kigoto; and others connecting it with
Riamakenga which comprises severel smeller patches of more scattered
bush. Ma_gm wwy dominant in Nyaboro; under
its shelter thrive woody shmibs and -tunqu trees including Cpdabs
sdenetyigha, Capperis tamentoss, m.um Gegwia similis
and obher apeates; m W and

w !ane mpre open a’ma within Nyaboro

contain patches of young Agé, 5! eyal mdico.thg the sites of native
villages and shambes.  Riamakanga bloak of hunh cosrtipiins an abundance
of M trees also, but on the whole they esre w:r tbae from
wdergrowth‘ or form the nucleus of separated thickets. Alon. the
river im all arcas Euphorhia thrivos, but the demsity of the bush is
due to the prevalence of tangled undergrowth. Buchlea divinorum end
Rhus glausecens arc most abundant, and in addition to the shrubs in
Nyaboro, other frequent components of thc riverine undergrowth arc

Scutia buxifolie, Pluchia dioscoridis, Cissus rotundifolia, Acacia

pennata, Croton spp., and Jasminum mairitianum.

The flora in Otouk and in Ruma is somewhat similar, but other
species of trees and shrubs arc found which, however, are not very
common.,

Without entering into further details as to the species of the

flora, it is necessary to add that several velleys - Owiga, Rari,

Nyadenda and Roo - in the western hills, and meny ravines - visg,

Kisingiri, Nyamerigi, Nyebor Ondiek and Kerlango - on the cast escarp-



Balanites aegyptiaca on
lower slopes of escarpment
near Kirlango,

Acacia seyal in Nyaboro.

Clearing the first (west)
half of Nyaboro fly-barrier

(April, 1935.)

T
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Nyadenda valley - dense
bush, slightly obscured
by cloud shadows,

Closer view of dense bush
in Nyadenda.




Otouk riverine bush from
Kigwa, Note the scattered

B.aegyptiaca below the
cultivated plots.

Acacia drepanclobium,

8egyptiaca and Boscia
caloneWa to the west of
South Ruma,

The open parkland between
the mouth of Nyadenda and
Ruma, An experimental
water-dam is marked by an
arrow,

A view from Iringa showing
the demarcation between the
thick growth of trees(on the
left) and the parkland and
Acacia forest in the valley,

A view from Iringa, looking
towards Rari and Homa
Mountain (in the background).
Note the low scrub and the
lines of taller dense
vegetation,

v
The dark line of bush at the
foot of the hills is Roo.,
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ment aye heavily wooded., In most cases the vegetation follows the
beds of the streems and continues well down into the Lambwe Valley,
The open country or "tree-veld" on either side of the riverine bush
of the Lambwe provides good grazing, tell grasses being well
established @pder thc wniede of the trees and shorter species occurring
on the mors .recently whandoned cultivated land,  Themeda triandra

dominates the other species, the most common of which are Panicum

coloratum, Panicum spp., Chloris gayana, Leptocholoa obtusiflora,
Sporobilus filipes, Amphilophis pertusa, Andropogon pratensis,

Cymodon dactylon (?), and various species of Hyparrhenya, Eustachys,
Setaria and Digitaria, Members of the femily Cyperaceae indicate

localities of swampy 1land,

A thick carpet of Sanseviera covers the rich loam found in the
dense riverine bush and in clumps of thicket thro\:ghout most of the
valley. This plant is extremely abundent and scems to have assisted
the shrubby undergrowth to suffocate and to replace the carlier
grasses,

Climate: 7

A meteorological station wes erected on Kiabekari hill in December,

1934, to ascertain the general climatic conditions of the Lambwe

Valley prior to studics into the cco-climatic conditions in the bush

and in localities of differcnt fly-densitie-, The records were
considered to be neccsasry to form n basis for couparative studies on
the different climatic factuis that uight influence the activities

and fluctuations of the ly-community; to estimate the possibilities
of providing improved watcr-supplies in the event of successful control
of Gypallidipes; end to fornulate a scheme of re-scttlement for the
maintenance of cleared, and partially cleared, areas of bush country,
Most of the instruments for the general, and for the bush, stations
were purchased from the grant allocated from the Colonial Development
Pund,  Additional instruments werc provided by Mr, A. Walter, Director
of the British East Africa Meteorologlcal Service, Mr, Walter
arranged for the instruction >f the native meteorological observer;
and has given encouragemcnt and veluable help at all times. His advice
and that of Mr. Grimnsted, also of the l?bmmlouod Servies, is adee

MR b B e e o R e ’ .4
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gratefully acknowledged; Mr, Grinsted was invited to visit the valley,
and his report is given in full as follows;-

The following notes on the climate of this areca are Jbased on
analyses of nineteen months' iebox-da obtained on Kiabakari, six
weeks' records at the "bush” (Otouk) station and on observations made
du‘rl;g & visit to the V‘alley by the writer in April, 1936,

The Lembwe Valley, being situated close to the shores of Lake
Y:I.otor:la, has what may be tormed a "modified coastal climate" .
Parther, being situated well in the interior of Africa, its climate
is to a large extent the result of local conditions as determined by
the varying declination of the sun and its cdnsequent influence on the
Lake area., These local conditions are modified during the regimes
of the south-east and north-east monsoonal ourrents, especially the
former; but the influence is variable and not at present completely
understood.

The proximity of the lake produces a comparatively small diumal
varjation of temperature and humidity for a situation so near the
oquﬁqr_. It is responsiblc for the very frequent showers and also
for ﬂn.diuz'nal variations of wind.

It is convenient to treat the various clements separately;-

(&) Temperature:

On Kiabakari, the mean annual temperature is 72°F., the
maximun 84°F., and the mean minimum 85°F e exiremes

- Maxima 95° - 100°F., minima 55° - 60°F.; and the daily
range just over 30°p.

At the meteorological station on the bush itself, the
mean temperature appears to be some 2° - 3°F. lower than on
Kisbakari, the mean maximm boing approximately 10°F, lower,
The reason for these variations is that the bush, being
shaded, does not reach such a high temperature during the
day nor, through reduced radiation, so low a temperature
during the night. On clear, calm nights, however, cold air
rolls down into the velley from both sides, giving frequent
valley mists or fogs, It may be noted that the Dew Point

-
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of the air is about 61°1"., 80 that with this process, mist
is easily formed,

Curves of average variation of temperature on Kiabekasri
are given in the figure, fiom which it will be seen that the
maan hourly values range tro. 46°F at 6 a.m. to 82°F at noon,
The mean daily 1aggs i % The mean monthly temperatures
range only from 70°F (o 74"F, June and July being the coolest
months,

The diurnal variation at the bush station is reterded in
phase in respect to that in the open, due to the entrapped
cold air and poor circulation in the morning,

(b) Humidity:

The mean diurnal and annual variations of relative
humidity are given in figure, ‘the mean vapour pressure is
_approximately 19 mb, The range of the mean hourly values
of relative humidity is from 52% to 75%; and of the mean
monthly values from 57% to 70%. At the bush station, the
humidity is normally from 5% to 10% higher than at Kiabakari,
the greatest difference being during the two or three hours
after sunrise,

(e) Eveporation;

Absolute values of evaporation are not availak e but Dr.
Hirst hes estimated the average annual evaporation in the
Lake Viotsria basin at approximately 50 inchea. In the
bush itself, the evaporation appears tc be from 15 - 30% less,

(d) Cloud Amount,

Except during the night hours, the sky is rarely
cloudless; the mean cloud amounts at 8.30 a.m. and 2,30 p.m.
being 6 and 7 tenths respectively,

(e) Rainfall;

The probable average rainfall as deduced frem the
Kiabakari records and from other available data is given in
the figure, Very wide variations from the average may be
encountered and no month can be relied upon to be dry.

January is the dricst month and the expactation of rain on
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any day is least in this month, In the other months,
however, the average number of days of rain is thirteen,
and the seasonel variation in emount is rather the result
of intensity of rainfall than of frequency of occurrence,
The rainfall is, of course, almost entirely of the
"thunderstorm” type.

(£) Wind:

The wind of the valley is of a purely local type and
is the result of the on-and-off-shore winds being modified
by the topography.  In the morning the wind is ENE (5 mph
at 8,30 a.m.) and in the afternoon WSW (13 mph at 2,30 p.m, ),

Soil:

The soil is volcenic in origin, On the western hill-slopes, it
forms a very thin layer over rock; and its surface is strewn with
large boulders. The small valleys contain a considerable amount of
elluvial soil, and from an examination of the dry, flood-water courses,
appears to be composed of talus scree, boulders and gravel that is often
found in well defined layers. The s0il on the hills and in the upper
portions of these valleys is light in colour and in texture; it does
not appear to be retentive. In the lower portions, deeper layers and
more fertile soil are encountered, Here, and for some distance down
into the main Lambwe Valley, the natives succeed in pruiucing excellent
orops of simsim (Sesamum sp.), maize (Zea sp.), mtama (Sorghum sp. )
and chirogo (Phneolg 8p.) in years of normal rainfall, Bananas are
grown along the stream-beds; ground-nut$ appear to do well; and

cotton, although not always of a very high quality, provides a useful
cash crop, Cultivation is possible even on the hill-slopes. The

earlier native inhabitants, as has already been mentioned, constructed
stone terraces (see photo) over extensive areas. Ordinary digging
and ocultivation would doubtless have resulted in a serious amount of
80il erosion, whereas the terraces have prevented this and have enabled
the indigenous grasses to form a good cover providing also exoellent
grezing if not too heavily stocked. The lower reaches of the valleys
of Oma, Owiga, Ugoro, Rari, Nyadenda ond Nyskiya consist of a heavier

and richer soil that is also darker and of a red loam type. In Oma

\‘\\.\~
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and Owiga, there is a considerable amount of cleyey soil. As one

pmceeés from the foot-hills to the flatter country in the main

valley the dark loam merges into a typical "black-cotton" moi)

apparently derived from basalts. This regi:ér.n 1s often water-logged

during the rains and besomes extremely hatd in the dry seasons,

Dobbs, writing of his expericences 1n the Kisingiri and Gwassi districts

in 1910, states "the Ulambwi (Lambwe) river exists only during ;he

rains, when indeed the whole valley is a swamp, In dry weather, it

is simply a line of caked mud running through thick bush to the lake",

From Nyaboro to Rume - and boyond - this zone of "lack-cotton"
prevails; and it frequently converts the area into a marsh, 1t
extends even into the Ruma bush, where one often finds the soil under
a sheet of water, .

The “banks of the Lambwe river contain a large amount of sand,
8ilt and mud brought down by the water when the river is in full spate.
Within the bush, as may be expected, the soil is of a heavy forest
loam usually covered by a thick layer of decaying leaves and twigs,
There are also comparatively small glades with good grass, but where
the* depressed charactcr of the surface and the clayey naturc of the
soil provide for the formation of small, shal low peols ar wallinws
during the rains.

Water supply:

A report of this kind would be .ncompict. withou' some rewarks
on the water-supplies in the Lambwc vallcy.

Netive people arc reluctant to inhabit any ares where therc is an
insufficient eamount of water for human consumption end for the stock.
Cattle, sheep and goats being the form of native currency and wealth;
milk and meat being essential to their health and welfare, it would
be difficult to persuade the native people to re-settle an area where
cultivation alone can be practised, and the production of food and cash
crops the only mecans of existcnce,

Tsetse-fly infestation renders the keeping of stock impossible
or, at any rate, highly precarious, A fly-infested area such as the
Lembwe frequently has a rich cover of grass and would normally carry

large herds of cattle. The abandonment of the area results in tho



9. 7
neglect of water-holes that become silted up, or that disappear
o;tigvly. In time, areas that only a few decades ago supported
thriving native communities are rendered waterless - or nearly so -
and consequently uninhabited, e

A scheme of tsetse-fly control is obviously bound up with the
provisions noceu‘u;'—y to keep the bo;iulatio‘n and the stock in an area
so that the people may continue to maintain 1!; free from fly once it
has been reclaimed. It would be inadvisable. to attempt any
persuasive measures for re-settlement until such time as would
warrant a reasonable essurence of safety for the native stock and
until such time as facilitics were provided for a sufficient supply
of water,

The prospects of watering places in the Lambwe valloy werc
investigated by an officer engaged by the District Administration,
It was found that there were many springs; wells and vemains of old
earth dams soattered over the valley, In 1934, an experienced
M surveyor from the Public Werks Department vigited the
GwAsid lasation to investigate the actual amd potential vaiber
resources, Unfortunately he weg not+asked to report on * *t
valley., His recommendationg’ were for that specific 1ocation, It
is of interest here to pote that owing to the steap slopes in the
upper seotions of the valleys (fn the Gwasei hills), and the
geologicel formation, the conservation of earth dems in those sections
would not be a fuasible proposition, Boring for water appearsd to
be the most practicable method of obtaining additional supplies,

The Tsetse~-fly Overseer was instructed to locate and to plot
all possiblc sources of water in and near the valley, A liat of
these potential watering-places is given over-leaf,

It is of interest to learn from Mr. C.M. Dobbs' article that
water was scarce in the Upper Gwassi in 1910 and was then obtained
only at the bottom of the deep pits that the natives dug in one of
the side valleys running from the mountains, At a depth of about
eight to ten feet, very good water was found. It was customary,
even in those carly days, for natives to make enormous "saucers® of

mud and to fill these with water for calves, and irn some cases, for
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Surface water-supplies in the Lambwe Valley

Flow
Name . Locelity (gals,per aday) Remarks
or capacity,
- West Roo ? Many small dams and game wallows
C that hold water only in the rains.
- Ales tard ¥ Storm-water flows in stream-bed
during rains; lost in seepage
lower down the valley,
- HBolo Opiye - 7 As in Alatari,
- Nyaliya H Permanent, small stream; earth-

dams built across stream to
conserve & supply in dry weather,
- Nyadenda 147,000 Permanent streem at head of
valley; two silted water-holes
below; and one experimental
earth tank,

? Good permanent spring pools at
head of valley; several dams
below,

? Permenent spring at head of
valley; old water-holes below,

: 4 Very small pits; and two, amall,
unused dams,

+ )80 Not permanent.

1,700 Situated at the head of the
valley.
Small spring end dam below Chief's
village,
Two, old earth-dams below motor-
track,

Kichiriba
Misembe

?
?
? Two water-holes silted up,
770 Decreases in dry weather,
2,300 Good flow of water,
500 Wells in clay, each well giving
about 2 gallons per hour,
150 Dries up in hot weather,
500 Dries up periodically,
1,350 Night flow conserved in dams.
168,000 Renovated dam - under experiment,
? Two,0ld, derelict dems,
? Water-holes at thc probable
source of the Lambwe river,
¥ Large dams fed by springs,
Spring and small stream. Also »
much coveted salt-lick,
? 8prings, seasonal stream and rock
pocls,
As in Kisingiri,
As above,
0ld earth-dam fed by deep
furrows from hill-slopes,
A dam at the foot of the BCATD,
Small spring - not permanent,
Permanent stream,
Permanent water in smell stream,
As at Sidede
Large poola from seepage water
Intermittent river. Numerous pocls
and game-pits in the river-bed.
They last for a considerable time
into the dry season,

Masenyo
Mwibegenye
Misa

Senjuero
Morea

Kisingiri

- D -

L I )

In Nyaboro and other blocks of bush, there are numerous game-pits
and wallows that become water-logged and hold surface-water during, and
for some months after, the rains,
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the larger cattle.

Meny of these "saucers" and several small pits are still to be
found in different parts of the valley, at the foot of the hills and
sscAarpment, Derelict earth dems can he traced in the main valley;
and there i: :vidence that the inhsbitants collected water from the
mountain streams by means of' 'deep channels and furrows that supplied
fairly large surface reservoirs,

The Administration Department carried out & small expcriment on
water conservation near to, amnd in, the Lambwe Valley. An 0ld earth
dam existed in Tuatonge Iust mbove Sanjuero; this was cleared -ut and
the earth embankment on the lower side extended and built up. Up to
the present it seems to be satisfactory wnd has e cepacity of about
168,000 gallons, Below Nyadenda & tank vms dug to collect
approximately 147,000 gallons. A longz dam was built below the tank:
it has not been sufficicntly firm *5 vithstand some of the rush of
water after neavy thunderstorms. It scems not unlikely that
numerous small watering centres could be provided in the Lambwe
proper, a.nd these would suffice until more permanent supplies could
be arranged.

While on tris subject, it is noteworthy that Dixey in his
handbook on "Water supply"” (1931), refers to the cffects of
deforestation on soil erosion and the depletion of water supplies,
both surface and underground. [n a locality like the Lambwe Valley,
the wholesale clearing of guah may well aggravate the present lack of
water, whereas partial clearing may serve to eliminatc the tsetse and
at the same time provide better situations for the construction of

surt'ace watering-places, Dixey expresses the opinion that the clayey
floors of dambos and vleis usually make exccllent sites for small

reservoirs, In Roo and in Nyaboro there are several dambos that are
now of'ten uscd by game as mud-wallows or, during the rains, as drink-
ing pools,

Wholesale clearing, apurt from the immediate neavy cost, will
tend to increase soil crosion and accelorate the couplete degsic:atmn
of the valley,

Further efforts to solve ‘he scarcity of watci in the .alley are



E FX

Reproduced, by permission, from an article
by C.M, Dobbs published in "The Journal of
the Bast Africa and Uganda Natural History £
Sooiety. " No.s, Vol.4, 1914,



1,

- under coneideration by the looal administrative officers,
Population and Stock;

The Lambwe valley is minh;bited. A few villages are
concentrated in the small f'hx'ti.:.r mlleys of Misamba, Mchenja, Owiga
and Upg;. ® fow mtwe !mn re dotted about on the slopes of
Kigoto m:i near the watér holes et Theka; there is also a oolloctioa.
of villages in the Kaksingiri valley between Nyadenda and Holo Opiyo.

The population is small and concentrated in the valleys and at
the foothills, The stock is negligible in so far as there are only
a few hwndred head of cattle that are usually to be found in and
around the villages. The cattle are often taken out of the valleys
to the lake-shore at Mtara bay and to the ealt-licks in the vicinity
of the Miramba river. They erc grazed on the slopes of Kiangongo
and Kigwa, and in the valleys of Tonga and Oma; they are seldom taken
down into the Lambwe valley. The number has been inoreased slightly
in recent monthe. There are now about three hundred cattle im the
valley, but it is antioipated that no additional stogk will be brought
into the area without losses from snimal trypsnosomiesis, As far as
this disease is concerned, several cases have occurred in the Chief's
herd and among cattle taken into the area by other natives, In August,
1936, animals infected with T.congolense wers treated with tartar
emetic issued free of cost by the Veterinary Research Laboratory,
Treatment will be continued in order to assist the presant inhabitanis
to keep the small number of cattle now in their possessien,

Game;

Game is abundant, Herds of clephant seem to have their home
in Ruma; they move about a groat deal and trek from Ruma to Otouk,
Rari, Nyadende, Roo and Ruri, They often vieit the lake- shore and
sometimes migrate to the Kuje river where experiments on the control
of Glossina palpalis are being conducted, Buffaio rosm about from
one or more of the bush areas to others; thoy, sometimes, follow the
elephant but may move further up the valley to Nyaboro and even to
Kagana and Luatonga, Hartebeest and Topi frequent the savamnsh arecas
and are ysually found neur Otouk op on the outskirts of Ruma bush.,
Roan seems to be restricted to the lower end of thd valley, wherg herds

==
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of Impalle wander through the valley and are often to be secen in
Luatonga.  Waterbuck and Bushbuck are more numerous than it would
at first appear,Ai.tzeroan Duiker, Steinbuck, Reedbuck and Klipspringer
are more often seen,

ha}g the garnivores, Lion, Cheetah, Leopard, Serval cat and
Hyena are not uncomon.  An occasional Rhinoceros rooms about; and
the Warthog is fairly abundant,

There is no concentration of gams in any perticular part of the
Lambwe The elcpha.nt. were driven from Ruma in January,?lQbG, and a
small number settled betw:en Ruri and the leke-side, whi’a“re several
herds of buffalo followed. In June, 1936, these animale returned
to Rume and Otouk.

If there is even a small concentration of geme it would be in
that stretch of country between Roo and Ruri, Buffalo frequent the
slopes of Riri; yoen imhabit the Acacia plains above Ruma; and topi,
hartebeest and ﬁp&lla secm to prefer the semi-open country below
Nyedenda; m from there to Ruri, Bushbuck and waterbuck are
always in ”1\ plmbers throughout the dense bush, ths latter being
most numerous alomg the Lambwe river,

Mithout the co-operation f the Ceme WArden (Capt. AT, Ritchie),
it would have been difficult to sbtain much of the valuable information
on game in the Lembwe valley The writer gratefully acknowledges the
facllities afforded in this direction.

Tsetse-fly infestation,

Glossina pallidipes infests nearly the whole of the Lambwe
valley. It has been stated by the local natives that its introduction
and gradual spread crused the evacuation of whet was once a densely
populated valley. s specics of tsetse is present in a pure
pallidipes belt from Nyaboro to a short distance north of Ruma; it
oceurs abundantly in Roo, and inhabits, to a lees degrec, the wooded
valleys and gullies in the western hills and on the castern escarpment.
Between Ruma and Powo stream in the main valley, and between Roo and
the same stroam, the fly-infestation is lighter, The species has been
unable to establish itself in the open thorn-serub between Powo stroam

and the mixed tsetse belt on the lake-shore, = G,pallidipes again
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appears along the margin of the Kavirondo Gulf, where there is some

dense scrub, Buphorbia turicalli and ambatch, In this case it is

found in a mixed zone with G,palpalis and G,brevipalpis. Here,

however, G.palpalis is the prevailing species of tsctse, G.pallidipes
is less common, whereas adults of G,brevipalpis eppear to be
relatively scarce, As experienced with G.brevipalpis in the Kuja
river area (Symes, 1935), so in the Waturi area of the Lambwe, adults
of G.brevipalpis caught by the fly-boys on regular patrols were always
few, Pupae of G.brevipalpis collected in the same area were also few,
but empty puparia werc found in much larger quantities.

It may be added that G.palpalis is not confined to the lake-shore.
At certain scasons the species is found in dense vegetation slong the
streams of Ogono, Bado Ogono and Olando, On one occasion a single
G.brevipalpis was taken in Roo.

4s a further general observation it may be stated that both

palpalis and pallidipes have becen captured in the Holo Opiyo valley

which connects the Lambwe valley with the palpalis belt or pocket at,
and above, Ukongo Point on the lake-shore to the west of the Gwassi
hills, Also, small numbers of G.pallidipes are periodically
collected in Luatonga immediately south of Morea, On one occasion,
it has been found neer Gotbim a few miles south-east of Morea and
between that hill and the Kaniadoto rest camp,
History:

A brief statoment on the history of the valley and its people

will indicate the need for further end closer studies on Glossine

pallidipes, and the suitability of the area for research and
experimental control,

It is fairly certain that the Lambwe valley was denscly
populated and contrined numerous herds of cattle in the early ycars
of the present century. On the hills there are definite traces of
the habitations of an energetic tribe, Stone walls and terraces
may still be seen on Kiangongo, Ugorc and on the slopes of Rari and
Iringa. Disused water-holes end earth dams are tc be found in the
velley; and there is clear evidonce of oultivated patches of land

which have not long hecn abhandoned Trv *ha Adred ] o d s € con e
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for 1808 it is stated that cattle were fairly plentiful in Gwassi,
plentiful in Kabwai, Kasigunga and numerous in Keniamwa - these being
locations or "rural districts" each including a section of the valley.
In Kisingird or Uscngerc), the report of the year 1911 states,

"_!’hgre hes teen a great deal of sickness amongst the live-stock in
recent yenrs which is now somewhat deplated®,  Buropoans who have
known the arca for very meny years nnd who have always been in close
touch with the natives speak of the numerous cattle in the valley in
1915 and corroborniec the informntion given by the netives. One
gathors from the present native inhabilants that heavy mortality from
malaria and human sleeping sickness among the tribes on the lake-shore,
especially in Kasigunga, gave rise to o Coar that snused a steady
evacuation of the croa, As the peoplc fell back the menace soemed to
follow thcm, It uxtended to and destroyed their cattle and the
people were forced to retreat up the Lembwe, Discasce then attacked
the cattle from other dircctions nlso and rapidly reduced their numbers.
Witcheraft was suspccted and it appears that the ruling chief Matunga -
the present Chicef's father - was murdered by the elders for placing
witcheral't medicine in the grass and water that killed off many cattle,
After this incident large numbers of the natives loft the valley and
Jowrneyed to Tanganyika, The preeunt Chief and many clders from the
different locations stete that only efter most of the poople had left
did the bush become Lhick, wid beyond their control, They point out
stretches of lena nt the edge of Nynboro thet was obvio.usly cultivated
not many years ago, cnd that ‘;i; now rapidly reverting to dense bush.

It is not strange, perhaps, thet *ho inhabitents at one time
spoken of as cnergetic agriculturs. and pastoral pcople, are now said
to be listless and suffering from "lake lassitude", Their wealth
has disappeared; their relntions scattored and they have become
dispirited as their land has beer ruined by the invasion of tsetses.

The first authentic record of Lhu presence of G.pallidipes in
the district - not actunlly in the Lamowe valley - is that by Christy
in 1910. In his map of South Kevirondo he eshows G.pallidipes
occurring in Kisingiri (Usungers) about four or “dve milas inlend fram

Mungere Bay - probably in the lake-side scction of Roo. Brief
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for 1908 it is stated that cattle were fairly plentiful in Gwassi,
plentiful in Kebwai, Kasigunga and numerous in Kenismwa - these being
locations or "rural districts" each including a section of the valley,

In Kisingiri {ur U: e Vs the s of the year 1911 states,

"There My buan n grent 55, - -y kness amongst thc live-stock in
recent years which is now somcwi. depleted®, Buropeans who have
known the area for very meny years and who have alwnys been in close
touch with the ntives speck of the numerous cattle in the velley in
1915 and corroborate the informntion given by the notives One
gathers from the present native lnhabitants that heavy mortality from
malaria and human sleeping sicknese among the tribes on the leke-shore,
especially in Kasigunga, gave rise o . fonr tnat causcd a steady
evacuation of the area, As the people fell back the menace scemed to
follow them, Tt e¢xtended te and destroyed their cattle and the
people were forced to retreat up the Lembwe, Discasc then attacked
the cattle from other dircetions also end rapldly reduced their numbers,
Witchcraft was suspccted and it appears that the ruling chief Matunga -
the present Chicf's father - was murdered by the elders for placing
witcheraft medicine in the grase and watcr that killed off many cattle,
After this incident largc numbers of the natives lcf't the valley and
Journeyed to Tanganyika, The present Chief and maeny cldcges from the
different locations atate that only aftsr wost of the poople had left
did the bush become thick, and boyond their ontrol, They point out
stretches of land at the edge of Nyntorc thet Wag obviously cultivatod
not many years ago, cnd that e now vapidly reverting to dense bush,

It is not strange, perhaps, thet the inhabitents at one time
spoken of as cnergetic ngricultursl and pastoral pcople, are now said
to be listless and sufforing from "lake lassitude". Their wealth
has disappeared; their relations scattared and they have became
dispirited as their land has been ruined by the invasion of tsetsea,

The first authentic record of tho presence of G.pallidipes in
the district - not actunlly in the Lambwe valley - is that by Christy
in 1910. In his map of South Kavirondo he shows G. pallidipes
oceurring in Kisingiri (Uscnge.e) about four or five miles inlend from

lungere Bay - probably in the lake-side section of Roo.  Brief
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references ere made to the existence of "fly" and cattle disease in
the Administrative records for scveral years later; but it was not
until 1031 thet an officer (Mr. J. Nimmo) of the Nodical Department
carried out a fly survey of the whole valley, This officer
aiscovered only a few Glossina pallidipes in Roo; the }]J density
was higher in the lower reachcs of Ruma bush and sill higher in the
upper half of Ruma. Smallar numbers were captured in Otouk, and few
in Riamakenga. No flies were caught in Upper Riemakanga; none was
collected in Nyaboro. No records of {1y appear to have been m;de for
that stretch between Ruma bush and the mouth of the Lambwe river, nor
are there data, on the map, for the lake-shore between Welliri ond Homa
Bay,

Administrative officers in charge of the district must have long
realised the value of utilising the Lombwe valley,

Its infestation by tsetscs and the need for cleering the bush
where elephant lived and from which they roemed to reid cultivated
arcas in the vicinity, prohibited the officers launching a scheme
which would involve considerable expenditure incommensurate with
immediate requirements. In e memorandum to the Kenya Land Commission,
Major Buxton, referring to wi experiment in individual land tenure
under strict development 'ur.\'di‘.ion:, pointed out that such an experiment
might be made "(a) by th' rcclan~tion of land in the Kuja and Lambwe
valleys where bush-clearing is in progress ; (b)........ PR - R ine}
Major Bond, who was also » District Officer at Kisii rofers to bush-
clearing in a Memorandum dated 1lth Mny, 1932, He divides bush-
clearing into two categories, namely:-

(a) Clearing of bush in connexion with the slecping-sickness
campaign,

(b) Experimentel clearing of bush in an attempt to eliminate
big game and crttle fly, and induce a redistribution of
the population,

He adds "As regnrds thc lntter category of bush-clearing, the
exporiment in the Olambwe (Lambwe) will be vnluable, and there should
be no difficulty or danger in re-introducing cultivation therc, but

the area will roquire careful watching for some YOAYS .. .coiecnies e
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Commenting on Major Bond's remarks, Mr, H.R. Montgomery, then
Provincial Commissioner, Nyanza Province, states that "A comprehensive
scheme of bush clearing is well in hand, and will be carried on year
by year". '

The economic value of the Lambws valley is widely appreciated,
and the need for re-introducing its practical-utility is recognised.
The fly menace, however, is the chief difficulty; and it is a problem
that still awaits solution, The species of tsetsc involved -
G.pallidipes - has not been studied as extensively ae G.palpalis,

Gemorsitens and G, swynnertoni for inatanne, Its hebits are only

genmerally known, and they have not been subjected to continued
scientific investigation and eXperimental analyses, Such studies
are not without practical value in the Lambwe as in other larger

areas of Kenya Colony, and they mey lead to more efficient and £
e
economic methods of control than haphazard alearing of bush vd."thout

adequate knowledge of the partiocular species of fly and its bionomics,
e ¥fudice of Gypalkighpes.
Tho importénce off ‘wﬂ and its experimental

% B .
control will ®e apprecisted bR the lmowledge that this tsetse is

The need for

widely di‘i%:ributed i Kenya, and requests have been rceceived from
different districts for recormmendations for its control and eradication.
Rocommendations have becn made, out no assurance of complcte success
have been entertained beceuse of the lack of accurate i.nfomw
the reastion of the fly to such measurcs, The fly-infusted dist’ricta
in Kenya cover enormouz areas - some being inhabited by pallidipes
only, while others contain also palpalis, brevipelpis, longipennis,
swynnertoni and austeni, The pure pallidipes belts, however, offcr

excellent opportunities for thorough investigations into the biology
of that species,

The problem is not confined to Kenya; it affects South Africa
where Harris carried out preliminary studies more especially on
trepping; it exists in Tanganyika in mixed belts, and Swynnerton has
considered it desirable to implement our present investigation in the

Lambwe by another study in ~ mixed austeni - brevipalpis - pallidipes

zore at Kilifi in Kenyn, In Uganda Gepallidipes occurs togethur with
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palpalis and morsitans,
A brief account of the work on Gepallidipes in the Lambwe

valley wes submitted to the Conference on Co-ordination of Tsetse
and Trypenesomiesis (Animsl end Humén) Research in East Africa; and
it wes ricamesnded "that, in view sf the short time the work in the
Lambwe valley hed been in hend and its great importance, it should be
continued at least until the next meeting of the Confercnce".

The following is a more detailed report of the work carried out
with the assistance of a grant from the Colonial Devolopment Fund,
supplanented by a further grant from the Loocal Native Council, South
Kavirondo,

The scheme of experimental control of ggallidias
Grantsg

Out of the sum of £6,160 voted by the Colonial Development Fund
Conmittee for experiments on tsetse~fly control in Kavirondo, en
allocation of £2,120 was mede for exporimental work on Glossina
pallidipes in the Lembwe valley, It was approved that the experiments
should be directed to control the tsetse by means of trapping and
without clearing all the bush, Arrangements werc made and agreed to
by responeible officers of the Adminietrotion, Medical and Veterinary
Departments that the cost of Any necessary bush-clearing -lould be
borme partly or entirely by grants of money fram Local Native Council,
South Kavirondo, The sume voted for the Lambwe project were £100 in
1934, £600 in 1835, and £600 in 1836, The vote of £600 in 1936 was
governed by the condition that half the amount should be utiliscd for
bush-clearing directly beneficial to the local natives, while the other
half should be used in connection with the experimental clearings,
Staff:

It will be more convenient to deal at this juncture with the
staff and the direstion of the project,

Authority to expend the grant from the Coloniel Development Pmd
in 8o far as the Lambwe experiments were concerned was vested in Dr,
Paterson (Dircctor of Medical Services), and Mr. Daubney (Chiof
Veterinary Research Officer), and it was agreed that the work in the
Lagbwe velley should be put into operation in 1935 after preliminary

Lo
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fly-surveys had been carried out in 1934, It was hoped that an
experienced field-officer from Mr. Swynnerton's staff in Tenganyika
could be engaged to supervise the programme of work on G,palpalis

in the Kuja river area for the first year, and that he would be able to
devote his attention to a prepared scheme in the Lambwe during the
sedond year, This was later considered impracticable; and Mr,
Swynnerton's advice was solicited on the possibility of providing
another officer for the Lambwe. Commender D,E, Blunt was recommended
for the post, and was appointed as Tsetse-fly Overseer in January, 1935,
Mr. C.B. Symes, Medical Entomologist, Kenyn, agreed that Mr, R.T. Vane,
Overscer in the Kuje experiments, should recruit and train a nucleus
of natdives as fly-boys end pupac seerchers for the Lembwe, that a
number of single-screen or Shinyenga traps be constructed at Kaniadoto
and that Mr. Vane should carry out a fly reconnaissance in the valley
and submit his report during 1934,

Mr. Swynnerton accompenicd by Mr. Daubney and Dr. E.A Lewis
(Veterinary Entomologist), visited the Lambwe valley in October, 1932,
and the advice of Mr. Swynnerton was incorporated in a preliminary
programme of experiments outlined by the Veterinary Entomologist and
approved by Mr. Swynnerton (emphasising certain points) and by Mr,
Daubney,

Two experienced native fly-boys were provided by the Department
of Tsetse Research, Tanganyika; eleven were transferrod from Kaniadoto,
and several others were trained in the Lambwe during the ‘early months
of 1835. Only thosec natives who had proved efficient and reliable
after a month's trial were finally engaged on regular fly-rounds, The
number of boys engaged for patrols was twenty- four, Six were engaged v
to collect tsctses from traps and thirty were employed as pupéic-searchers,
Many of the latter were transferred to bush-clearing, or promoted to
game-observers, botanicel assistants, or put in charge of small gangs
of labourers, It was found to be extremely difficult to obtain an
efficient native clerk; and it wes only after several disappointments
that a reliable headmen was engaged., A native boy was trained as
Meteorological Observer at the Meteorologicel Station, Kabete; and

three native carpenters were recruited for construction of tsetse traps,
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Thé most promising natives were given a course of instruction on
t;otaea and. their economic importance by the Entomologist at the
Veterinary Research Laboratory, Kabete,- .

The continued illness of Commander D.%. Blunt towards the end
of 1935 and in“the first fow manths of 1336 compelled him to apply
for admission to hospital and for medical exemination, He was
invalided out of the scrvice in April, 1936, nfter observation and
tx‘ea-ﬁnent for neerly three months, During Commender Blunt's illness,
Mr. North-Lowis, & member of the Veterinary Research Laboratory,
Kabete, was sent to supervise the field experiments until the vacancy
of Tsetse-fly Overseer was filled by the appointment of Mr, W.P,
Langridge, who was known to have haed considerable experience in
laboratory and field routine work,

A three-roomed hut, thatched with grass, was built on Ugoro thill
for the accommodation of the Overseer.  Offices were provided near
the hut; and a rest camp was constructed on the slopes of Sanjuero.
The majority of labourers werc housed in two long huts at Sanjuero,
where there were also several huts for the headmen, fly-boys, medical

’ dresser, and their families. Three further huts were erected near
the rest-camp to be used, respectively, as a stope for meize meal,
for tools and as a dispensary, Several other huts were built for
fly-boys end pupee collectors throughout the valley,

v Labourers for bush-clearing were recruited from the different
loéatimu in South Kavirondo, At first, the natives turned out in
satisfactory numbers - some two hundred and fifty were engaged in
January, 1938, Later, however, the attraction of higher wages
offered by the gold-mining syndicates in the vicinity caused many of
the labourers in the Lambwe to leave, It was necessary, therefore, to
increase the wages and to provide food for those employees receiving
not more then 20/- per month.  Although the number of labowrers
continued to be low, the quality of the work improved with axperience
and supervision,

Preliminary reconnaissancce:
Before procceding with the actual experiments it was desirable

to obtain further information on the distribution of the fly, and the
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degree of infestation throughout the valley, Iwo reconnaissances
were made - one from June lst to June 6th, 1934, end another from
June 16th to June 22nd, 1984, In the first period, the northerm
half of the valley was surveyed; in the second, the southern half
waa nevdrod.; Searches for fly were made also in the Nyadenda valley,
Akataxr-i ravine, Nyamatoto and Roo; Olando, Bado Ogono and Waturi;
the lower stretch of the Lambwe from Powo stream to the lake-shore,

Table I shows, in brief, the result of the first swrvey;-

TARE .
Date %ectes M F Tra ci;ox;:o:c *inos or e yes 2er
%6.34 O.psdpalis % 6 101 2 Watuef 3 Gami= L30 pul, 10
G.pallidipes 24 1 25 2 . . . 28
. 2 [ 28 2 Bado Ogouo 8:30 L= 2 pun, 2
" g - 2 £ Olando 2 Dume+ 8 pom, 1
3.6.34 » 3 5 8 2 Nyamatoto
(Oyen thickets) 8 aum.= 3 pom. .6
L 6 28 74 4 Roo Vano 1
. » s M P :::{ 12.30-1 pon. w‘(’“‘e
N B8 43 LT 2 Olendo to
Rysmatoto L3 peme= 2,8 pom. L]
4.8.34 . 2 - 2 5 Akatary 750 QR @ Sin. 8
L - - = 2 Holo Ouiyo 130 &~ 1 pom.
i 1 - 1 2 Nvadenaa 2 pome~ 3 pome o8
6 A, 34 . 229 133 388 3 Nvadenda to
Xerlango 8.46 am.~ 12,3 o, 206
26 18 43 2 Nysqenda two
West Ruma 60 45 G- 2.30 Pom. &7
. i@ m 3 Ruma 1L45 &m.~ 12.8) pan. “Hs
. 4 v = ’ 12,30 poi. = 8.80 pon. %0

The majority of specinens in the last two totals from Rume were
collected on the fringes of dense bush as the fly-boys entered open
thickets on the west side; and in scattered clumps of thicket in the
east side respectively. Only occasicnal flies were caught in close ‘.
vegetation end none in the dense interior of Ruma, Numerous tsetses
were taken when fly-boys were stationary near pools of water in Roo,
and also in amall open glades about eighty yards away, The flies
Wwere no less numerous when the boys were moving slowly,

One male G.pallidipes was collected in Kerlango ravine,

The second reconnaissance was carried out after a short period
of heavy rain. For several Gays it was Aull and cloudy; and, in

the early mornings, there were several hours of drissle foilowed by



bright sunshine,
Table II gives the result of this survey;-

™Y T,
; No. of Time taken Flies yer
Date Meetes K T Togm Gellact ‘;::‘" to 601 ot it g
16,6.34 No fites caught 8 Kerlangt ravine 3 p.m- 6 p.m.
176,34 G.pallidipes 168 136 203 4 North Otouk %3 am- 12 45 p.n. 22, 5
L fn 1 31 3 Otouk=:.ambwe(N) 1L 30 &m.- 11, & Deb, an
. 24 3 South Ruma (W) 12 6 Dame= 12,10 pom. 188.4
16,6, 34 * 1w s 311 2 Otouk(Water-hole) ¢ &m.- 1 p.m, -]
4 5 3 ] 6 Otouk~i.mmbwe (8) 9, 6 &m.= 0. 56 aun. a2
g 32 6 South Ruma (2) 1L40 Gme~ 11,45 aom, 8.8
. 3 a2 L5l 5 Rari to l.amhwe 1230 pome= 1,46 pon. m.2
» 8 Q is & Rari valley 1L3) &n.~ 1 p.m. “6
13, 634 . 180 216 &6 3 Kiabakari to
Nyahoro 8:30 Gem.= 280 pom. 28
. 21 26 a8 3 Godorobondo to
Sanjuero . e 3
2h0:34 No fiies cagny in Lustonga
2L& 34 Gpalifdives 102 1e3 285 3 Ri makanga-
Lamtwe (N) 630 Lm.- 1L3) aa. 2.4
. U] 2 Rimnaksngs-
Lasitwe (8) 0 LR 1.3 am 3
. @ 7 Ws 2 Ri mmakangs-
Ohigs 130 Mt> L20 p.n, 23
Mhuse . £ - 4 2 ) -
) 1 - 2 fan @ S e Bya A
18 a8 2 ik - O L » 3
2 Softh Otouk ) L%
8 4 ‘g B Otouk-i mbwe ) 10 &Be £ p.m, )

W was nbundant iy the open bush between Ruma and Otouk
but muek le#s obmmor within the tanglod shrubs and thickets of Otenk,
The fly showed » definite preference for the numerous game paths, the
river-bed and water-holes,  Plies ceased to appcar in the low sarub
nearer the western hills. In Riamakanga there was a concentration
along the river, but there were nlso large numbers on the outskirts
of thickets a short distence from the riverine bush. It was noted
that the vegetation in Riamakanga was much more open than that of
Otouk, Ruma apd Nyaboro, The flies caught on the route fram
Kiab&knx-i to Nyaboro were mostly from Riemakanga area; fifty were
oollaoted on the édge of Nyuboro.

Throughout this period, only four Gpallidipes were captured in
very dense bush,

These reconnaissances provided additional information to the more
general survey of 1931; =na they disclosed anwars) Adede -
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the result of that investigation, They showed that Gypalpolis and
G.pallidipes were present in a narrow zone along the Kavironde Gulf;
that the thomn-scrub area from noar Powo stresm to the mouth of the
Lambwe harboured very few pallidipes, (only one specimen was caught),
The thig!n'st bush areas seemed unfavourable to pallidipes, and the
flies were most frequently and abundantly met with in open tracks
through the bush or on the borders of clumps and in glades. At the
southern end of Ruma they were particularly numerous in a clearing
made by the Administration a few years ago, The fly-deusity in Otouk
was greatest along the river-bed; it decreased at the south end of
this mess of bush; and again increased in Riamakanga.  There was a
distinct drop in the numbers for Nyaboro, and no specimens were found
in Luatonga, It was made clear,also, that infestation was not confined
to the main valley, Roo showed a high density; Nyadenda, Akatari,
Nyamatoto and the lighter scrub on the hill-slopes harbour a not
Anconsiderable population of tsetses. The ravines of Kerlango,
nti-ngiri and Nyamarigi shelter at least a fow flies,

The original programme ;

The information gleaned from the reconnaissances provided a basis
for the actual experimental project of controlling G.pallidipes by
trapping and by partial clearing of the Lush, It was obvious that
the degree of success attained, and the?prop-eu of the work, should
be ascertained from time to time in Qxﬁer to soncentrate on any
measures or to modify the plans in accordance with the developments.
This could best be done by regular patrols by trained fly-boys along
selcoted routes or "fly-rounds".  Such routine work is ssaentia)l in
reclamation schemes so that the observer may keep “his finger on the
pulse of the fly community",

The distribution of the bush and its natural rough division into
blocks indicated the most economic method of partial slearing that
would also serve for trapping experiments where the fly-densities
differed,

The ideal schome was an ambitious one involving considerable
expenditure in labour; and in material for construction o7 Uraps.

The 1solation of the wholo infested zone appeared feasible by an
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efficient barrier across the valley to the north of Ruma, and another
barrier between Morea hill and Nysboro bush. Roc could be separated
from other areas by extenéing ths r-w.'rﬂh clearing along the wostern
root-huln'fx-gi Nyamatoto $3 ner Watw- i,

Wl 3tradors betwadh Dbouk wht Ruma; between Riamakenga and
Otouk; also between Nyaboro and Riemakange, would assist both rescarch
on the bionomics of G.pallidipes, and the scheme for its control.
Camparisons could be made on the effect of reclamation efforts in
blocks where the fly-density appeered to be low, modernie and high;
and invaluable data could be collected on the degree of discriminate
clearing of bush required to discourage further spread of tsetsee, to
eliminate the flies in lightly infested areas, and to reduce or
eradicate the pest in thosc areas where Gyvpallidipes had become
firmly established.

The modified programe - barrier clearings,
corridors and partial clearing of bush,

Without the facilities to cerry out this ambitious scheme, it
was decided to utilisc the avnilable money for operations in the upper
end of the valley and for studies on the habits of Gwpallidipes in the
whole areca.

Morea hill marked the southern limit of fly-infestation, 4t
would provide a natural sbstruction to the wision of the tsetses if
the slopes were clearcd of bush; and it would further oo pritected by
a wide barrier on the north side, Despite the heavy work involved in
clearing such a barrier it scemed a most desirable beginning to the
experiments; firstly, in order to safeguard Luatonga; and, secondly,
to discourage any southern dispersal of flies following measures taken
to render Nyaboro uninhabitable to the species of tsetse.

It was proposed to create a barrier that should not be leoss
than 800 yards wide; and thereafter to increase its width acoording
to the results obtained from studics on the ability of Gypallidipes
to oross open country, Difficulties were encountered in several
directions, The Overseer needed medical attention, the rains caused
a slackening of bush-clearing, the planting scason attractsed the
1% back to their plote; ond wholesale bwrning of felled timber

And BT VB ERE Frr same FAme dmmcecdhla e e tha hanew ahemnes A8
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rain,
These difficulties were ultimately overcome; but the rate of

progress was grectly chocked, The cleared barricr is a little over
400 yards in width at present. Most of it has been thoroughly burnt,
and regenérating bush has béen stumped. The method of clearing is
that roca;nénded in Tenganiike. Suall gangs of labourers are sent

in advance to cut down, and to dig up, the scrubby undergrowth, They
are provided with pangas and mattocks. Next follow gangs to cut end
to pile the slender scrub and to prepare the ground for the felling of
the 1argdr trees. Other gengs again follow to cut the timber and to
pile around the large stumps left in the ground, Buphorbia trees
were left to dry or to rot, Balanites trees wers reileg and the
stumps above ground were stripped of their berk., Rhus glaucesens
and Herrisonin ebyssinica seemed resistent to fire; they revived to
such an extent as to necessitate the employment of a few gangs on
stumping several weeks - and sometimes for months - after firing,

The cost of clearing this barrier of approximately 655 acres was
36/~ per acre. There was & good proportion of dense thiohtl; same
thick,low scrub most of which required digging out, the hampa being
insufficient to provide for piling and burning the multiple stumps in
a patch of ground.

Up to the present,the clearing has been maintained in a clean
cand.i.ti/ms It is hoped that during the plamting seasom .of 1936, the
local natives will cultivate in the clearing, and that the areas
unsuitable for crop-production will be kept clean by commmal labour.
From trapping experiments, and regular fly-patrols on the fringe of
the bush bordering this clearing, it is fairly evident that Gypallidipes
is reluctant to venture into this barrier. When, however, the fly
population showed a decided increase from May to July, it was observed
that there was a tendency for individual flies to disperse into
hntupbymofﬂnthwmbww, and perhaps more so to
the vicinity of the villages west of Kageme, In view of this, and
because the local natives had contributed substantially to the
mtu scheme, it was ngreed that an attempt should be mede to
isolate Nyaboro bush (and Kagona) further by extending the llylbom

5
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barrier along the west, This has been done, and so far, with good
results, The Kagana barrier is 1,550 yards long, and over 1,000 yards
wide. Some of the area was covered with very danse, low eoyub; other
areas camprised dense thicket undor -’L- canopy of tal)l Buphorbiaas; and
still others were merely widsiy sepsraved patches of close-growing
Buphorbias where native viliages av .nc time oxisted,  The average

cost of felling, stumping and burning in this Kagana area wans

shillings 6/50 per acre. '

A strip of bush-country stretching to the sIlopes of Kigoto hill
still ceuses som~ anxiety; but it is hoped that the clearing of the
undergrowth only, in the western section of Kagane may force back the
fly into Nyaboro where intensive trapping is in operation,

Observation on marked flies showed that there was movement from
Otouk into Riemakanga and Nyaboro. It was possible that the fly
population in Nyaboro, therefore, was being augmented in this manner,
Corridors were cleared from Kigoto to Kamaguthi end from Ugoro to
Kisingiri to prevent increased migrations and to facilitate the
trapping of flies that might take advantage of these open avenues
as feeding grounds, These corridors are inefficient as fly-barriers
and need to be widened considerably. In the meentime, however, they
suffice for observation purposes, and may later be utilised to isolate
the blocks for exhaustive trapping. To what extent they may serve to
intercept flies migrating from the densely-populeted Lush to the more
highly-populated areas remeins to be seen.

The Kigoto-Ksmaguthi corridor is 2,526 yards long, and 25 yards
wide.  Along this line, there were many thickets of Buphorbia ingens,
Buchlea divinorum, Capparis tomentosa; scrub and a number of Acacis
Beyal trees, All bush and scrub was cut down, but some trees were
left in order to ascertain whether they would attract females, and
serve as breeding places. The averags cost of clearing was shillings
18/~ per acre,

The Ugoro-Kisingiri corridor is 4,296 yards long, and 175 yarda
wide. The open thickets, scrub and trees were cleared at a cost of
shillings 13/- per acre,

The pmutigu for trapping experiments in Nyaboro increased,
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the demand for labourers to clear narrow corridors, Beneﬂéng from
the experiences of research workers in other territories; and as a
result of preliminary trials in the Lambwe, the advantages of traps
placed in open paths were very‘wident as will be seen later in this
repors. )

The majority of labourers was withdrawn fram barrier-clearings
and concentrated on the making of these corridors which were six feet
wide, Tall grass and shrubs grew ra?idly where the woody undergrowth
and trees had been cut down. It was soon realised that wiless the
corridors were kept free from even tall grass, the traps beceame
inconspicuous and far less attractive to the fly. The corridors,
therefore, were thoroughly cleaned and maintained in that condition.

The corridors passed through very dense bush and forest; and
clearing was sometimes extremely difficult. Rain, and the small
numbers of labourers available, disturbed the continuity and the rate
of the work, thus increasing the cost, The rapidity with which the
@rass grew also demanded additional attention.

All corridors, excepting No,10 which is ten yards wide, are, at
present, two yards wide, No,10 and the others are about 2,430 yards
long.  The average cost of clearing was shillings 88/- per acre,

The construction of roads or tracks was essential to efficient
supervision, The valley is accessible only by an exceptionally rough
road, and there were hardly any means of moving up nnd down, or across
the valley. A small gang of labourers was therefore engaged for this
work, and for meintenance,

Partial or discriminate bush-clearing has not progressed as
rapidly as was anticipated. . What has been done is satisfactory in
that the quality of the work permits easy cultivation, amd should not
be diffioult to maintain,

The experiments are incomplete, and have not beem carried
sufficiently far to warrent definite conclusions on the effect of
partial clearing on the infestation by &2.111&12& Considerable
experience has been gained; and it is felt that a stage has been
reached at which it would seem highly undesirable to relinquish the
experimental scheme, and to rely on ﬁholeu.lo clearing as the only

A
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method of cambatting this tsetse pest,

The Administration have erranged to expend a further sum of £827
in 1937 to continue with the control of G.pallidipes in the southern
section (Rismakanga end Nyaboro) of the velldw. It ia proposed to
widen the Nyaboro ani the Ugoro-Kisingiwi barcicrs; and to continue
the catching of ti;tha in Rlamekssga 2nd Hyavoro,  The Kagana
clearing will be lengthened to include Kigoto hill; and on the east
a barrier will be extended to meet the Ugoro-Kisingiri clearings.
This project will asailst in the isolation of Riamakanga and Nyaboro
bush from Otouk and may prove a deterrent teo migrating and following
flies,

Treps and Trapping.

Harris, Swynnerton and Chorley have each discussed the merits of
traps to attract and to cepture tsetse-flies in Zululand, Tanganyiles
and Uganda respectively, The Harris trap is reported to have made
enormous catches of G,pallidipes., Swyﬁnerton has shown that the -
Single Screen trap can catch large numbers of this fly; and he
discusses several points which must be taien into oonsideration in
estimating the effects of trapping on the fly population, He has
also shown that G.pal lidipes "is a specially trappable fly", and that
a good trap without scent may teke huge numbers of it where it is
suffiociently dense and conditiéns suitable, Por several reasons, 1t
seemaed advisabie to investigate the possibitities of trapping-out
the flies in the Lambws &long linee indicated by Swynnerton's
experiences. It was noted that "where a suffiolant sontinuance of
suitable trapping conditions does exist or can be provided, there is
great hope of reducing pallidipes to small numbers by traps in belts
that are naturally small or that can be divided",

One of the most important features of trapping is the choioce
of a site frequented by the majority of the flies or that can be
msde attractive to most flies, This should apply to localities
vhere the fly-density is high or where it is low.  The form of the
9 should allure the £y, and its mechanisn should provide the
mewns 40 intercept escepe,

Tests were first carried out with the Single Screen (amning)

=
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method of combatting this tsetse pest,

The Administration have arranged to expend a further sum of £827
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Thie project will assist in the isolation of Riamakanga and Nyaboro
bush from Otouk end may prove a deterrent to migrating and following
flies.

Traps and Trapping,

Harris, Swynnerton and Chorley have each discusssd the merits of
traps to attract end to captues tsetse-flies in Zululand, Tanganyike
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also shown that G.pallidipes "is a specially trappable fly", and that
2 good trap without scent may taks huge numbers of it where it is
sufficiently dense and conditions suitable. For several re~zoms, it
seemed advisable to investigate the possibilities of trapping-out
the flies in the Lembwe along lines indicated by Swynnerton
experiences. It was noted that “where a suffioient continuance of
suitable trapping conditions does exist or can be provided, there is
great hope of reducing pallidipes to small numbers by traps in belts
that are naturally small or that can be divided",

One of the most important features of trapping is the choioce
of a site frequented 'by" the majority of the flies or that can be
made attractive to most flies, This should apply to localities
Mnthaﬂy-dnutyilhiworwhmitialw. The form of the
t“Pll‘l«'-!u].dl.'l.).ul'et.h.!'ly, and its mechaniem should provide the
means to interoept escape.

Tests were first carried out with the Single Soreen (awiing)
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The pagoda trap The overhead screen
trap with awnings.

Zululand trap.

The revolving single- The awning box-screen
screen trap. The centre and the simple box-
pole is fixed in the screen traps, The wire

gauze of the cages is

mouth &f e bottle,
not covered with hessian
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trap in Roo where the fly-density proved to be high. In one case
the trep was hung so that only a swinging movement could take place;
in another, the trap was erranged so as to allow a revolving move-
menta glose cbaervation on flies attractéd to these Lraps showsd
that the tsetscs zeii.ed on “he luwer portioms of the screen, Many
seemed too i.mpaﬁi'ent to investigate further up and flew away before
reaching the darker and shaded section of the screen. A large screen
was therefore fixed above th; cage and a narrow strip below with a
view to bringing the cage nearer the foot of the trap.

The three traps were careful ly fixed and tried out fur =ix days,

The result was as follows:-

Adult flies Young flies
Trap Males Females Totel
S.8. (Swinging) 12 52 57., 100
S.8. (Revolving) 70 66 64 200
S.S. (Screen above) 37 33 40 110

Four ordinary 8.8, traps provided with different coloured
screens were then tried, They were placed in a line in Roo and

exposed for nine days,

Colour Males Fomales Total
Hessien with grey
and black strips, 81 41 102
Soreen black 61 39 120
Screen red 3 13 47
Screen greyv 19 17 38

The black soreer was more attractive to, and held, the flies
for a longer period than the others.

Attention was then directed to the tendency of the flies to
return to dappled light of breeding places. A trep was constructed
With the object of simulating this light and increasing the attraction
to female tsetses. The pagoda trap was made, and for convenienoce,
tested with the Harris® trap for a period of eight dayes. In both
cases the results were disappointing. Most of the flies esttracted to
the Harris trap settled on the Hessian and along the bottom edge. but
only emall numbers went inside. The pagoda was a little better on

=
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this occasion,
ZIrep Males Females Total
Harris' . 16 27 43
Pagoda 23 © 33 55

The behaviour of the t‘l,&fe_a on the Harris (or Zululand) trap
suggested th;t a single scréen at the sntrance of the trap, and
extending from a little distance within, to a short distance below,
the entrance might serve to increase the trapping of flies attracted
to the trap. This would be, in reality, a modification of the §,S.
trap,  If the awnings of the S.S. trap were brought down from the
sides of the cage, supplied with buttocks of equal length on each side;
and the screen shortened, the result would be a trap of the Box-soreen
type. This partiocular trap was designed by Commander Blunt; and, as
will be seen, it shows great pramise, In the meantime, however,
further tests were ‘carr;ed out with stationary and revolving trape,

A pattern designed by Mr. Vane for Gepalpalis in Kaniadoto was also
tried out, The following results were obtained after a trial of nine

days, During the last three days a bLox-screen trap was added to the

series,
Trap Males IPemales Total
Swinging 8,S. (screen above 15 22 37
Revolving 8.S. (screen above 41 35 7o
“ 8. 8. (ordinary) 52 52 104
Vane's A2 37 353
Box~-screen 178 379 587

Another box-screen trap was tried out for s period of ten days
at the end of which the flies caught totalled 956 - 220 males, 736
females, This particular type of trap was light and easy to handle,
convenient to pack and transport, and could be manufactured at a low
cost, Several more were prepared by the native carpenters on the spot
and tested against traps of still different types Flies continued to
alight on the hessian sides only to escape again,

A further modification was introduced. Awnings were fixed to a
trap of the box-soreen type, and the hessian sides of the "box" were
carried up to within a few inches of the base of the cage, thus

providing access to the cage by enother route, The treap was & further

1o



A box-screen trap exposed
to show the structure,

!

The triangular, revolving
trap with screen.

A 4-foot, box-screen trap
with cage covered with
hessian, This is the type
in common use.

T

The checkered type of
overhead screen trap.
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combination of the box-screen and the single-screen types.
After a trial of nine days, it caught 126 males, and 433 females,
a totel of 559 flies, It was again tried alongside the ordinary

bor-screen for two days, The result wasi-

Trap Males Females Total
Box-screen 51 80 111
Box-screen (with awnings) 11 57 88

Additional changes were now mede in the arrangement of the narrow
screen at the mouth of the trap. Two black strips were arranged to
form en open \/ in one case, an inverted open ( /\ ) in another;
and two parallel strips of black cloth on each side of the original
screen in still another trap. The records for the first of these
traps were lost; those for the other two for & period of fourteen

days ere as follows;-

Trap Males Females Total
Inverted Screen 16 103 119
Parallel Scrsen 54 141 195

Although these traps were catching well, meny flies that settled
on the screens did not go wp to the cage, perhaps due to the reduced
space at the mouth, or because the body of the trap was too high, A
shallower box was preparedy but the catch was very much lower,

Another device was tried to entice the flies into the trep onos they
hed alighted on the soreen, A strut of wood, oovered with black cloth
was placed diagonally acrose the trap inside the hessian, Such a bar
m:lntmdedtobreaktlwndatrmthoum, and would perhaps induce
the flies to explore the inside of the treap and ultimately endeavour
to escape by way of the non-return cage,

This amall alteration seemed to be a great improvement as the
figures for fourteen-days' catching shows;-

Irap Males Pemales Total
Box-screen (with strut) 46 161 207
Box~soreen (ordinary) 19 85 104

There was enother advantage in the use of the strut; it strength-

10
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ened the rather flimsy fremework o? ti.e trap,

Yot another experiment was cariied out to improve the box-screen.
A concentration of light entering the body through the wire-gauze
cage m.ghq help the fly to decide on, the upward direction of "flight®
once it had arrived at the dark, shaded screen, The wire gauze at
the sides of the cage was réplaced by hessian thereby intensifying the
light penetrating only by way of the gauze 1id, Compared for fourteen
days with a trap with wire gausze sides, the modified type showed a
very slight improvement in the number of females caught. The number

of males was Learly doubled

Irep Males Pemales Total
B.S, (with hessian sides) 91 326 417
B. S, (with wire sides) 48 352 350

Would a further intensificaetion of the light above the trap
prove still more conducive to heavier catches? he triengular
entrance to the catching-cage has its two sides mede of wire gauze,
These were changed for three-ply boards with the following result in
a trial of fourteen days;-

Trap Adult flies Pregnant  Young Total

Males es females flies
B.S. (with wire gauze) 169 496 89 19 773
B.8, (with thres-ply) 167 808 R9 20 884

These preliminary trials were not sifficlently exhaustive to
warrant strict comparisons of the different traps and the various
modifications. They were not conducted in the light of a full
knowledge of the fly cammumity in the partiocular locality; and it is
not intended to convey that the figures given demote a speriority of
one kind of trep over another under all conditions and in every kind
of locality, It did scem, however, that there were many sdvantages
attributable to the Bo;—soreen type. Other cbservatians were made
which might prove of value in a scheme of trepping on a large soale,
A trep placed in a mmall glade or near a sheltered corner of the bush
collected & considerable amount of dew overnight, and took several
hours to dry. Tt did not attract the tsetses until it had been

exposed to the sun and the hessien had warmed up, Traps placed over
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a geme track received attention ve 'y ruch 'eu-lier; and those set

near the bush in a wider avenue, or pith, attracted still more flies.
If a trep was fixed in the centre of a large glade, or a very broad
path, it seemed >l;ab attractive, although on some days, it would

draw a fair number of tsetses, I°, also seemed that a new trap, or

a trap l;hat had already been in use for more than a week, would

catch more flies in a new site during the first two or three weeks
than after exposure in the same site for over a month., This, however,
wes not invariable, but was sufficiently intriguing to Justify further
inquiry, Unrortunately, the need for close supervision of labour

and the desire to proceed with the attempt to control fly-infestation
in Nyaboro prohibited the continuation of the numerous experiments

indicated by these preliminary trials,

TABLE TII
Trap No.4 Trap No, 29
Dgt.e Meles TFemales Total Males Females Total

7.10. 35 19 50 69 2 10 12
8.10,35 3 15 18 3 5 8
9,10, 35 4 5 12 - 5 5
10,10, 35 6 12 18 2 8 10
11.10, 35 4 11 15 2 9 11
12,10,35 6 10 16 h | 14 15
14,10.35 x 4 17 21 2 20 22
15,10, 35 1 8 7 - 3 3
16,10, 35 1 3 4 2 8 10
17,10, 85 3 4 o = 9 e
18,10, 35 - 4 4 1 4 5
19,10, 35 - 4 4 1 8 .9
54 141 195 16 105 119

irep No,4 is a box-screen type with a collecting cage provided with v

gauge » eand the sides not covered with heassian, The screen is
of a black cloth,

Trap No. 29 is similer to No.4 save that the screen is not a strip,
Eu% two o?rips arranged to form an inverted \/ with en opaning at
its apex leading into the trep, The strips are black.

x denotes 2 day's catches,



'Lo\a

34,
TABLE VI
Trap No. 30 Trap No. 32
Date Males Females Total Males Females Total
4,11, 356 26 85 91 11 20 31
5,11, 35 5 39 44 1 18 19
6.11.35 12 50 82 18 34 50
7.11,35 ° 7 42 49 14 18 32
8,11, 35 18 28 46 6 18 24
9411, 35 17 45 62 8 27 35
11,11.35 x 9 64 73 28 107 135
12,11, 35 15 30 45 13 59 72
13.11,35 4 14 18 1 9 10
14,11, 35 7 21 28 10 60 70
15,11,35 8 21 29 8 43 51
16,11.35 7 4 41 i4 41 58
18.11,35 x 33 152 185 20 87 87
19,11, 35 13 46 59 7 17 24
20,11, 35 6 44 50 5 23 28
21,11, 35 3 15 18 1 17 18
22,11, 35 13 36 49 5 27 32
23,11, 35 15 70 85 11 47 58
25,11,35 x 9 47 56 11 41 52
26,11, 35 9 20 29 7 24 31
37,11, 35 6 16 22 6 34 40
28,11, 35 5 16 a1 4 28 32
29,11, 35 16 50 66 24 58 82
30,11, 35 26 85 11 28 73 96
289 1050 1539 254 908 1162

Teep Nq, 30 (Sec note, Table IV) -

w is similar to No, 30, but the screen is black in colour,

TABLE VII
BOX- TRAF
(Non-return cage of wire-gauze) (Non-return cage of wood)
Trap No, 32 Board trap
i o

B » T T W ~
16,123,335 82 149 10 3 2 2R8 e 118 8 3 4 189
17,12, 35 24 38 7 - i 75 22 98 i2 1 z 185
18,12.35 19 43 16 4 4 B84 21 82 13 - S 119
19,12.35 15 23 10 - 67 13 74 10 - 1 08
20,12, 35 9 24 4 - - 37 11 34 5 - - 50
21.13,35 7 36 A - - 51 8 39 7 - 53
23,12,35 x 8 60 9 1 - 78 8 65 14 87
24,12, 35 2 22 2 - 2 28 8 18 8 = - bl
25,12, 35 1 20 2 - - 23 5 24 5 1 - 35
26,12, 35 d: 5 - - - 8 4 19 4 b 2 30
27,12, 35 - 3 . - - 3 3 5 2 - - 10
28,12, 35 2 2 1 - - 5 2 6 - - 1 9
"30,12,35 x 12 45 5 - - 62 8 22 3 - - 33
"31,12, 35 7 16 6 1 - 30 2 4 - - - 8
169 4968 89 9 10 773 167 608 89 7 135 884

Total Males 178 Totel Males 174
Total Females 595 Total Females 710

X denotes 2 day's catches.,
* denotes dull daye.
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TABLE VII1
BOX TRAP HARRIS TRAP
Mature Young Mati re Yo
Date M. ¥, Preg. M. P, Total M. _ F. breg, M, F. Total
2.12.35 2 8 6 - - 1. - 4 2 - - 6
al12,8 1 - & - - 3 - 1 1 - - 2
418,35 1 & 3 - - 10 - 2 = = = B
5.12.88 5 17 4 - 1 27 3 - 1 - - 4
8:.12,35 4 1L 6 -1 22 - 2 - - - 2
7,12, 35 115 7 1 = 24 - 2 1 - - 3
9.12,35 x 2 11 - - - 13 - 72 - - 7
10,12.35 6 16 8 - - 0 - 5 - - - 5
11,12,35 1 14 4 - - 19 - 2 - - - 2
12,12,35 1 4 - - 5 3 5 - - 9
13,124 35 - 5 - = - 5 1 7 - - - 8
14,12,35 1 7 3 - - 11 4 = 2 = - 6
16,12,36 x 5 268 4 - 35 1 16 5 - 1o
17412, 35 5 24 2 = - 10 3 = - 13
18,12,35 6 19 8 - - 33 3 8 2 - - 12
19,12, 35 5 7 3 - = 15 - 10 3 - - 13
20,12,35 1 6 2 = 9 1 6 - _ p
21,12,35 4 11 4 - - 19 1 3 - - = 4
23,12,35 x 1 8 - - - 9 1 2 . - - 10
24,12,35 1 8 - - - 10 2 5 - - - 7
25,12,35 2 7 5 - 14 3 6 - - - 9
26,12,35 - 5 1 & & = = 1L & - T
27,12,35 - 2 1 = =1 CI— - & = = -
28,12, 35 - - 2 & = - - - = & -
30,12.35 x 1 12 - = = ) - 4 - = 4
31,12, 35 - 2 - - - b= 1 - - - s
60 250 75 2 2 389 22 115 21 - 1 160
Total Males 62 Total Males 22
Total Females 327 Total Femalesl137
x 83?8&85.2 day's
TABLE IX
BOX TRAP S,'8, TRAP
Mature YToun, Mad Youn,
W PoPres TRy nor y SR fowg o
17,12,35 129 416 21 5 6 577 48 74 2 4 132
18,12,55 37 198 19 6 2 262 6 14 - - 20 .
19,12,35 63 266 42 2 4 367 8 8 - 2 = 28
20,12,35 49 1°C 18 4 3 260 5 6 1 - - 12
21.12,35 36 191 34 1 4 266 6 8 4 - - 18
25,12,35 x 10 172 20 2 - 204 2 10 4 - - 16
24,12,35 15 64 5 1 - 85 - 8 - = - 8
25,12,35 13 47 7 3 - 70 2 5 - - - 7
26,12, 55 s 9 3 - - 15 - 1 1 - - 2
27,12, 35 5 12 4 - - 21 - 1 - - - 1
28,12, 35 2 10 3 - 1 18 - 2 - - - 2
30.12,35 x 13 47 10 - 1 711 14 - - - 15
31,12,35 1 11 4 - - 16 1 3 - - - 4
376 1628 190 24 21 2239 77 184 16 4 4 265

Total Males 400
Total Pemales 1839

x denotes 2 day's catches.

Note - Traps interchanged on the 2%rd and 30th.

Total Males 81
Total Femalesl84

o
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TABLE X
Trap No. 30 Herris' Trap
Date Males Females Total Males Females Total

1.1.36 - 4 3 - 2 2
2,1, 36 2 10 i 1 7 8
3.1, 38 b 48 5% 2 11 13
4,1, 36 7 38 & 7 11 18
6.1.36 x 15 "8l 8 11 49 80
7.1. 36 4 38 42 5 22 27
8.1.36 16 a1 97 9 53 82
9.1.36 6 34 40 1 10 11
10, 1. 386 11 33 44 3 13 16
11.1. 36 3 41 44 4 24 28
13,1.36 x 8 30 38 4 13 17
14.1. 36 11 62 73 2 26 28
15.1,36 17 94 1L B ] 87 96
18,1, 36 17 53 70 4 5 29
17,1, 36 13 62 75 2 19 21
18,1, 36 13 54 67 1 10 11
20.1,36 x 14 109 123 3 36 39

21,1, 38 13 85 98 1 24 2
22,1, 36 - 14 14 - 7 7
23.1, 36 5 38 43 2 3 5
24,1, 36 4 28 30 - 6 [
25,1, 36 7 41 48 2 3 15
27.1.36 x 12 38 50 5 27 30
28.1. 36 7 34 41 1 10 11
29,1. 36 20 86 106 4 26 30
30,1, 36 8 29 37 3 18 21
31.1.36 14 50 64 3 12 15

258 1293 1551 87 564 851

1,2,36 21 132 153 a 18 22

34 24 36 5¢ 135 171 17 20

4,2,36 14 50 64 4 7 11

5,2,36 10 51 61 4 13 17

6.2, 36 14 45 59 2 5 7

7.2.36 9 38 47 1 13 14

8.2, 36 S 39 a4 5 7

10.2,38 x 3 41 A 5 5
11.3,38 4 14 18 2 5

2 7 9 7 7

o) 25 30 4 4

5 16 18 2 1 b

1 10 11 - 2 2

x 12 41 53 2 L8 18

g 30 385 X 13 14

12 63 75 2 14 18

8 14 22 3 6 9

5 31 36 1 8 ?

1 8 9 - 3 3

x 3 34 37 2 5 7

4 38 43 3 g 11

8 43 50 4 7 9

3 12 15 1 S 4

1 )1 22 1 4 5

2 14 16 - 2 2

191 951 1143 41 186 227

x denotes 2 day's catches.
C ontinued overleaf,
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Trap No. 32 58S (Gable-top) trap

Date Males Females Total Males Females Total
20.1. 56 13 74 87 8 11 17
91,1, 36 3 22 25 2 8 10
22,1.36 - 6 ] - i _
23,1, 36 4 15 19 ] - 5
24,1.36 - 7 7 2 - 2
25,1, 36 - 2 2 - - -
27.1.36 x 3 40 43 - 3 3
28.1, 56 P 23 26 - 1 1
29,1.36 10 61 7 1 5 8
30,1, 36 18 94 112 2 5 L4
31,1, 36 14 39 53 - 1 1
67 384 451 18 34 53

1.2, 56 43 97 lg - 4 4

5.8,36 x 10 50 : 2 n

" 4 3 3 6 &
5, :: 11 35 48 - s 3
o 6 a8 29 2 L 7
7.8, 58 9 32 41 ] 'S 7
8.2.36 4 7 2 - - =
10,2.36 x 7 48 = - -
11,2, 86 2 23 - 4 4
12,3, 36 A 12 - 1 1
13,2, 36 i 11y 18 1 1 2
14,2, 36 : 2:"[»‘ 10 - - -
15, 2, 56 - 7 7 - 1 1
17.2.88 x 4 88 > 1 = 1
18.2,38 5 10 15 - 1 1
19,2, 36 3 17 20 b ] - 1
30,2, 36 1 7 8 - - =
21,2.56 2 10 12 - - =
22,2, 36 - 5 s - - &
24,2,%6 x 1 8 ? - % R
25,2, 36 2 1 13 - 1 1
26, 2, 36 5 24 % 1 1 3
27,2, 56 2 13 14 - = _
28, 2, 36 1 17 18 3 2
29.2,36 - 14 14 - - -
127 550 668 18 45 61

x denotes 2 day's catches,

Continued overleaf,
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i T XI (Con
Trep No, 52 Gable- tri
Date Males. Females Total Males TFemales Total
3,3, 36 w7 31 38 3 -
3,3.36 1 32 33 - - =
4,3.36 11 65 76 - - -
543436 2 24 26 - s -
6, 3,36 4 16 20 - % -
7e 3 36 5 b 74 42 - - -
9,3.36 x 2 5 7 - = -
10, 8. 36 3 11 14 1 - 1
11,3.38 - 10 10 1 1 2
12,3, 368 2 25 27 - 1 1
13,3, 36 13 43 56 - - -
14, 3. 56 5 17 22 - 1 1
16,3, 36 x 8 13 21 - 2 2
17,3, 36 2 8 8 - 3 3
18,3, 36 - 5 5 - 1 1
19,3,368 ' 2 7 9 - 1 1
20, 3, 36 2 4 8 - - =
21, 3, 36 1 10 1) - - -
33,8,36 x 5 24 2 - 1 1
24, 3,36 7 17 4 1 1 2
235, 3,38 4 17 1 - 1 1
26,'s, 36 2 12 14 - - -
27, 3. 38 - 14 14 - - =
28,353,368 5 ? 12 - - -
30,3, 36 x A 2 7 9 - - -
31, 3, 36 1 - | - - -
96 459 5585 5 13 18
1,4. 36 - 5 5 - - -
2.4,36 2 5 7 - - o~
3.4, 36 28 24 62 - - -
404,36 - - - - - -
B 4s x - - - - - -
7oy 2 3 ] - 3 2
8.4, 36 - 6 [ - - -
9.4, 36 - 2 2 - - "
10,4, 38 1 ] 7 - - -
11~ 4‘ 36 1 5 - 6 - - -
34 56 90 - 2 3

X denotes 3 day's catches,



i TABLE XTI (&mt(ﬂ[
Trep No. 52 5.8 (Gable-top) trap

Tate Meles smalag  Totsl Males Females Total
3. 3, 36 7 51 38 2 -
3,3.36 1 32 a3 = = -
4, 3, 36 11 85 76 - % =
5,3, 36 2 24 26 - = =
64 3. 36 4 16 20 - = =
7.3, 36 5 37 42 - - =
9,3.36 x 2 5 7 - -
10, 3. 36 S 11 14 1 -
11, 3. 36 - 10 in L L 2
12.3. 36 % 35 27 - 1 1
13, 3. 38 13 56 - - B
14,3, 36 ] 17 22 - 1 ]
18,3436 x 8 13 21 - 2 2
17, 3. 36 2 & 8 - 3 3
18, 3. 36 - 5 5 - 1 1
19, 3, 38 2 7 9 - 1 1
20, 3. 38 2 4 8 - - -
21,3, 36 1 10 1] - = »
23,3,36 x 5 24 ) - 1 1
24,3, 36 7 17 4 1 1 2
25,3, 38 4 17 3 - b 1
26, 3. 36 2 12 14 - - -
27,3, 36 - 14 14 - - -
28,3, 36 5 7 12 - - -
30, 3. 36 x 2 7 9 - - -
31, 3, 36 1 1 - - -
96 459 555 5 13 18
L.4.36 - 5 5
2.4, 36 2 5 7 - - =
3.4, 36 28 24 52 -
4.4,36 - - - -
6.4,38 x = - = .- -
744, 36 2 3 5 - 3 2
8.4, 36 - € 8 - - -
9.4, 36 - 2 2 - - -
10, 4. 36 X 8 7 - - -
11,4, 36 1 5 [} ~ - -
34 56 90 - 2 2

X denotes 2 day's catches,
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A test in Otouk bush had proved diisppointing, and it was fe]‘.'fér
that to abandon entiwély the exp_aﬂments with traps was not adviaabie,

Four types of traps hed shown promise:- The Single-Screen (or Shinyanga)
trap provided with awnings; the Harria '(a'r‘l’ululand) trap; the type
designed by Vane for palpalis; and the box-screen (or Kenya) trap with
a black screen, and hessian sides to the catching cage, Dimensions
end specifications of this trap are given in the appendix, Vene's
trap was being tested in the Kuja river area where Ge Ea.llidigcs existed
in a mixed fly-belt, It was, therefore, considered inadvisable to
duplicate the +-. .t at that time,

It should be explained that the preliminary tests were carried
out, as opportunity permitted, during August and September; sand that
further tests with modified box-screen traps were carried out in
October and November, Tables ITI, IV, V and VI give details of the
latter; and Tables VII, VIIT and IX show the differences in catches by
the box-screen types of traps, the Harris and the Shinyenga traps
during December, 1935, The figures show that the box-screen trap with
a dark grey, or black, screen and strut is consistently better than the
other types; the total number of flies caught vary fram day to day a 4
in most cases there appear short periods of increase alternating with
short periods of decreasse in the numbers of flies trapped. Is this
rise and fall due to incursions of new flies after the capture of the
older inhabitants of a particular patch of bush, or is it due to a
peculiar activity related to the prosence of game? It will be seen
that this alternation occurs in the ocase of trapping in Nyaboro and
Kagana bushes as well as in Roo; and it is also evident with hand-and-
screen catching in the Lambwe round of Otouk,

Table IX shows that one box-screen is capable of trapping as many
as 2,239 flies in & period of gixteen days, and Table IV shows that the
number for approximately the same period in the same place may be as low
as 104 flies.

Table X confims the greater attraction of the box-screen over the
Harris' trap; it shows again the fluctuations in the number of flies
caught; and there is evidence to support the earlier impre: ion that the

attraction of a trap in one position is diminished on prolonged exposus,
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At times, howsver, the numbers show & sudden increase followed by a
decrease of verying degrees. - It is clear thut' all traps attract more
females than males; “the proportion of one sex to the other varies to a
grost extent,.. .

It has not“ bon possible to correlate the daily records of catches
with the different @eots of the local environmental changes. Reference
‘to the graphs illustrating the 8easonal changes in fly-density in West
Roo will reveal thntinJulyandAuust, 1935, there was a sharp rise in
the numbers of flies. The numbers then dropped as rapidly; and with
the exception of a comparatively short rise in November, 1935, continued
to drop until February, 1956, In January, 1956, the returns of routine
catches by fly-boys were extremely low; there was a rise in February,
followed by f still sherper rises in March, April and May. Yet the
trnplduringthatperiodlhmdnuwdmm. A comparisan of the
actual numbers may not be Justified, but the trend of the population, or
spparent fly-density, is exaotly opposite in the two cases, It seems,
therefore, very necessary to investigate the possibilities of estimating
the true density of w dn the absence of experimental data,
but in the light of experience with ‘triu tests" in Roo, treps were made
for an attempt to trap flies in Nyaboro block of bush,

A motor-track had been mede from Sanjucio labour camp, through the
bush to the overseer's camp on Ugoro hill, Gypallidipes had already been
oaptured by fly-boys on this track and off natives who had passed through
the bush, Traps were set in the road.  Nyaboro bush was divided into
two unequal portions, vix., Nyaboro proper, and Kagana., Intersecting
corridors - six feet wide - were cleared for traps in Nyaboro proper, but
Kagana was reserved for “traps in natural sites,

Regular fly-patrols had been carried out in Kagana bush since March,
1935, ‘The numbers of flies oaught in four patrols each month is
as follows;-

Continued overleaf -
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ZABLE XI1
z Mature flies Young flies
Month Males Females Males Pemales Total
1835
‘March 4 2 - - 6
Jpril 2 3 - - 5
May 2 - - - 2
June 1 2 - - 3
July 7 5 2 1 15
August 8 11 5 ¢ 28
September 4 5 = 1 8
Ootober 4 L] 1 - 10
November 4 7 - - 14
December 7 3 2 2 14
1936
January 4 8 1 - 13
February 1 1 - - 2
March 1 3 1 5
lpril 6 4 1 - 1
May 17 23 5 1 44
June 9 4 3 1 15
84 84 17 10 195

) Prom January to June in 1936, the catches were:- Mature males 38;
Mature females 43 Young males 7; Young females 2; a total of 90 flies.
Pifty-five traps were set in Kagana and in the motorrrc-d, The
total catch of Gepallidipes in these six months from January to J'me, 1936

was 332, or 73 males and 250 females,

In this case, the traps effected a much greater reduction .: the
flies. Reference to the diagram 11lustrating the distribution of traps
in Nysboro end Kagena will show the irregular placing of the box-screen
and ‘the single-screen traps, This seemsd to be necessary because it had
been observed that the fly showed some preference to the fringes of dense
bush along which there were tracks, gaps or open spaces for free move-
ment, The observation was confirmed by the results of trapping. Most
flies were caught in traps placed alc.. 1 the edges of dense bush, B.7,
B34, B.17, B.11 and B.12 being particularly good. B.11 and B.12 were
situated near a game path in the most dcnse bush of Kagena, All traps
in the motor-track caught well. In fact, of the 332 flies captured in
Kagana, 308 were collected from eight traps in the roadway, 1%0 were
caught in twelve traps in or near dense bush, the remainder being taken

in the other traps inside, or on the outsikirts of, Kagena, Traps in
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the clearings on the west and south of the bush caught only six flies
in the six months, In the open-thicket region of Kagana, end on the
borders of the barrier clearings, it was very evident that the fly-
infestathon decreased rapidly. This may perhaps be explained by the
clearing of much of the indergrowth ;hat formed part of the scheme of
discriminate clearing of bush, and also hy the non-ettractiveness ot the
fatrly wide barrier between Kagana bush and the foot of the Gwassi hills,
It was observed also that pallidipes seemed to dislike open bush leading
to a clearing with a hill or high lend on the opposite side of the
clearing.

The greatest number of flies was taken in May and June. Inside
the bush the maximum was reached in April, and in the roadway the
maximum was reached in May, although the flies were still nuaerour
inside Kagana also in this last month,

On the whole it may be said of the traps that they revealed =
denser population in Kagana than had hitherto been realised. The
box-screen trap proved more efficient than the single-screen trep apurt
from the fact that the latter type was not as numerous as the former.

Additional fly-rounds were carried out through Ke; ana area with
a view to catching-out as many flies as possible, and to conpsrc the
edvantages, if aay, of the one or other method of attacking tlies.

They ere of special interest in that, unlike the rcesalts fram hand-
catching and from traps in Roo, nere both show s vise at about the samc
period; viz., in Mey and June, The numbers caught by hand-ncts and

soreen and bait oxen, however, were much higher than those caught by

the traps.
TABLE I
Wotor Tnterior of  Kigoto ana ~ Sanjuero
Month track Kagane end border boerar
1936 M. P.OM F. M. P. M. P, 1'% F.
Jan. 4 5 - 7 - ; = = =
Feb, 6 5 1 8 - - 3 =
Mar, 7 6 4 19 = =
Apr. ¢ 9 10 86 5 : _
May 17 26 5 47 1 - - 1 1
Jun, 9 10 4 15 - - - - -
45 61 24 182 1 - - 3 1 1
M = Males

I
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TABLE XIV
- Soreen Screen Screen Soreen Screen Bait
Month A c D oxen
1956 M. F. M F, M F, M . M P M., B,
Feb, 13 7 - - - - 9 9 - - 9 9
Mar, 7 4 - - - - 9 2 - - 11 8
Jpr, 7 7 - - 4 5-11 11 - - 17 8
May 28 40 12 18 12 88 924 41 67 57 27 33
Jun, 25 20 14 21 18 18 27 23 41 31 11 10
80 78 26 39 34 49 80 86 108 88 75 66
M = Males
F = Females

Screens B, C esnd D were cerried by fly-boys through Kagana uush
from the Senjuero side to the Kigoto side; they were not taken along
the same route as the ordinary routine fly-round in Kagana. Screens
A, B, and the bait-oxen were taken round the bush on the days when the
boys were not emngaged in collecting fliee from the trap:; the majority
of flies being taken on the motor track. From these observations it "
may be deduced that odd flies do venture to the borders of the clearcd
zones; eand as the screens are taken through the bush frequently, they
effect heavier catches than the numerous traps placed in what would
normally appear to be favourable sites. The fly-boys always pass
along the same routs, and it is posesible that cven & long 1 rrow traci
may attract more flies than irregular spaces that might appear to the
fly to be enclosed.

If partial bush-clearing is pursued further in the Xagan: icea
it will be interesting to cbserve its effect on the fly-infestation.

It may be necessary only to dig out the tangled woody shrube that
create the dense bush favoured by the fly, and leave the larger trees
in such a manner that a satisfactory sward of grase mey inhibit
regeneration of the shrubs; thereby meking the present favourable
haunts uninhabitable to this pest,

While investigations ur: proeceding in Kagana the available
labour supply was engaged in clearinz the narrow corridors in the
westerm half of Nyaboro, Routine patrols had already proved that
G.pallidipes was more prevalent in tais zone that was indicated by the
general fly-survey and later reconnaissances, At some periods - May
and June, 1935; December, 1935, and January and February, 1936, - it was
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fraps in motor-track through
Nyaboro. Box-screen in the
fore-ground, 8,8, in the
back-ground.

A elose view of a round-
end, box-screen trap in
the motor-track, Nyaboro.

Bxamining & lorry at the
de-flying station, Nyaboro.

A party of fly-boys with &
bait-ox. One boy is seen
€  gaking a tsetse off his leg.
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thought that the barrier clearing across the valley at Morea had forced
back tlie fly and reducsd them to very small n‘jnbers. The natives
firmly believed thei the csetse had been eradicated in Nyaboro; and
they expressed their -desire to utilise the barrier for ploughing with
oxen and for the production of crops. Wholesale clearing as looked
upon with fevour, and the making of the corridors was regarded as
preparatory to clearing all the bush. It was soon appreciated that the
flies had by no mean:s Lecn eradicated. Traps were set in the corridors
in April, 1936, At first, only box-screen traps were used, but later
the distribution of the traps was rearranged in order to test the
comparative velues of the box-screen snd the single-screen (Sninyanga)
traps in an area believed to be lightly infested with G.pallidipes.

The results for April and May, 1936, are for box-screen traps only;
those for June include also the single-screen treps.

The routine fly-rounds through (¢ interior of Nyaboro bush had
shown a definite rise in fly-density f:'xm March to May, 1956, with a
slight fall in June. The traps in nearly all the corridors coafirued
the rise in M;mh to April and in tle period of fApril to May. In June,
there was a very decided drop that was unfortunate for the purposes of
comparison; yet it will be seen fraa the following table that, in every
pass, the single-screen was less effective ‘n catching than wes the
box-séreen,

TABLE XV.

Corridor No. 1 No. 2 No. 3 No. 4 No. &

mnn)L'.H-'.H.P.h.P.H.F.H.F.N.!‘.HAF‘.H.F.H.".

Aprit ” 19 16 & 2 12 e8 4« 7
Hey 18 19 22 40 21 88 3% 82 13 20
June 6 o 1 7|8 12 7 7|18 @ 2 1|8 18 £ 6|4 5 3 4

Tot& 29 47 1 7|46 82 7 7lee i@ 2 11 (801 B 5|31 42 5 ¢

Corridor| . No. 6 No. 7 No. 8 No. ¢ No. 10
b8 88 B-8 8-8 B-8 8-8 A &-8 B-% 8-8

Month [M. P. M. P oM. ", M. PofM. P Mo Pe M. oMo RN FoN.OF
193¢

April 22 16 21 8 28 4 8 3 78

May % ee 16 26 24 66 w » 68 101

June 9 7 3 6|1 8 - 2|7 9 2 T B &

- 1|23 @ e 1s
—

Total (70 146 3 6|3 & - 2| 91 2 7|2 41 - 1Eozu 8 14
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A box-screem trap across
elephant tracks in one of
t e

¢ Gtoulkr W

A box-screen trap in Corridor
No.5 of Nyaboic. The

grass 18

not cut short,

slesn Corridor(No.

o, S, 3, awnt

the backgr

An overhead, S.S. trap across
a narrow, slephant track in
Otouk bush.
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Sixty-nine traps ocaught _¥,510 tsetses - 504 males; 1,006 females -

e ;»\.m :

in three months. In June, thirty-six box-screens captured 226 flies -
89 males, 137 females; while from thirty-three single-screen traps
only 90 flies - 26 males, 64 females - were obtained.

Corridor No.10 produced the largest number of flies; No., 6 and
No, 3 followed in the second and third places respectively, and No, 4
took the fourth place.

Due to re-arrangement of the traps, full discussion on the merits
of traps situated in different kinds of vegetation is not possible, end
it is not unlikely that the traps in the narrow corridors lost same of
their attraction to the flies when the grass was permitted to become
tall and rank, thus obscuring the foot of the treps from tsetses.
Corridor No,10 is ten yards wide; it passes, for the greater part of
its length, through the most dense bush of Nyaboro, Not far from the
cleared corridor are many geme wallows t.hat are transformed to pools of
water after heavy rainfal]:. A small herd of five buffalc lives in
this area; and at rare intervals a few elephant visit these wallows
but return more or less immediately to their more permanent haunts in
Puna, The other corridors are apparentIy too narrow and do not provide

sufficient open space to render the traps easily visible to the flies.

139

Deily patrols by fly-boys in six corridors were begun in Maich,1936;

and in all corrvidors for April, May and June. The total catches

tabulated below arc astonishing when considered from previous experience

in Nyaboro.
TABLE XVI

Corridor No.1l No.2 No. 3 No. 4 No.5
1936 M. F, M. F. M. P. M. F. M P,
March 21 15 44 32 49 37 51 45 117 70
April 24 28 60 58 83 73 183 179 74 70
May 71 78 119 155 153 149 348 336 131 104
June 73 53 135 182 177 178 218 208 99 118

180 172 358 407 462 437 799 768 421 452

Continued overleaf
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TABLE XVI_(Cont,

Corridor No, 6 No,7 No, 8 No.9 No.10

1936 M. F. M F. M P, M. F. . F.
March 51 8 - - f e = = = .
fpril 74 80 62 82 &2 W 72 59 189 136
May 132 172 256 2688 345  sen 284 383 373 414
June 113 134 134 185 225 233 200 821 321 301

370 424 452 503 632 660 556 663 883 851

They exceed the catches by traps and tend to force one to the
tentative conclusion that pallidipes is not always shy of man. The
screen, of course, provides added atiraction and movement oi the hov
may well induce flies to follow, It is also evident that the expert
collectors permit very few flies to escapc once they have seitled oa
their screen. It may be argued that the lerge numbers of flies caught
by fly-boys in the corridors reduce the numbers which might otherwise
have been drawn to and captured by the traps. There are no experimental
data on which to base further observations on this point, but it may ce
explained that the boys do not linger unduly in the vicinity of traps,
nor do they compete, as it were, with the traps, One party of boys has
four corridors to patrol in a morning =nd therefore has to .oceed
fairly steadily along in order tc cover ‘he distance, Assuming that
the majority of tsetses in an eres of bush do rot range wqp and down t'we
oorridor when the fly-boys are collecting, there is no reasun why the
ocatches by effective traps should be greetly disturbed by the fly-bays.

For same unknown reason the traps in Nyaboru and in Kagans nave nof
yet proved as efficient in ocapturing G,pallidipes as fly-boys provided
with hessian screens, but it remains to be seen what results will be
obtained over a period longer than three months,

In June, 1936, the eastern half of Nyaboro was divided into
numerous blocks of bush by inoreasi-i; te number of corridors. As in
Nysboro west, the ocorridors were 400 ya ds apart. Additional box-screen
traps have recently becn set in these ~orridors, The data, so far
collected, do not permit useful discussion,

Twenty-three traps - all of the box~screen type - have been placed

along the Ugoro-Kisingiri eorridor. This corridor hes recenily been
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widened from 50 to 175 yards; 1t was cleared of bush in order to
isolate Otouk from Riamakanga and in order to reduce the migration of
flies from the former to the latter. Traps along both sides of the
clearing might attract end capture any fiies frequenting the fringe of
the bush and assist in mteroap;.jl.ng ‘those that might venture across the
clearing, Up to the time of writing, only thirty-six flies - 6 males,
30 females - have been collected in the month of June,

Another form of trapp;.ng flies was instituted to safe-guard the
comparatively fly-free area of Luatonga, to protect the few cattle in
the Owiga valley, end to prevent extension of fly to the upper Kemgwagi
location, De-flying stations were ereoted at Sanjuero, on the motor-
track below Owiga valley, and below SBagama hill to the east of south
Ruma., One fly was collected at the Kamgwagl in a period of four
months, and five flies at the Owiga station for a similar period. At
Sanjuero, however, larger mumbers have been taken; frequently from
clothing of natives; and in one case from a lorry leaving the valley.

In order to cstimate the potential danger to Luatonga and for
advisory purposes the actual numbers of flies caught at the Sanjuero
de-flying station were recorded. In Merch, 1936, 7 males and 6 females
wore collected; in April, 14 males and 18 females; in May, 55 males,
58 females; and in June, 9 males, 6 females; making a total of 171
Gepallidipes in four months. All these flies were tak:n »ff natives
passing from the Lambwe vailey, through Senjusro, and pwosseding in the
direction of Karungu.

The importence of this Sanjuero de-fiying station should not be
under-estimated, especially in view of the desire to utilise the area
:; the south of Morea for cattle that have recently been brought to the
neighbourhood, and the attraction to cattle of the provisional water-dam
immediately west of the hill.

Efforts to improve the trapping of Gepallidipes by applying
extracts of sebaceous glands from different regions of bovines proved
unsuccessful. Only a few trials were madey and although there is
always sufficient material available for extractions at the Veterinary
Research Laboratory, Kabete, the apparatus for the preparation of

reasonably large quantities of extracts is not available,
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¢ one may draw conolusions from these tiepping experiments, they
must be provisional to further, more exhaustive information from tests
over a lc:nger period, Traps will ocapture larger numbers of flies in a
dense area especianlly at the time the fly-population is at its height,
and the flies most active. Even at this time, however, the catches
are not consistently high, and the traps seem to lose some of their
attractiveness, In the initial exploratory tests in Roo from August
to December, 1935, 10,862 G.pallidipes were captured: and from January,
1038, to the middle of April, 1936, two box-screens, one Harris' trap
and one modified single-screen trap caught 7,004 flics.

Three boys on weekly fly-rounds collected 2,441 flies in the first
period, and 1,837 flies in the second period.

Nysboro and Kagana were believed to be lightly infested with
G.pallidipes, Traps erected in naturally favourable sites in Kagana
revealed that the infestation was heavier than that indicated by weekly
patrols, and traps in the Nyaboro corridors confirmed this fact. There
is no doubt that the corridors helped considerably n bringing out the
flies from the bush, and assisted in the reduction of the fly-population
by ere_q;ping.

Daily fly-rounds by boys, however, showed that the infestation in

\ Nyaboro was still heavier than that revealed by t1 apping, It is fels
that more intensive study of siting traps with regard to the contr
Gypellidipes is noceasary, and that investigations into the vilue -
attrastante should be pursued,

Experience throughout these trials with traps indicates that
trapping might with advantege be employed vigorously when thc fly-density
increases,  Other methods of attack may be adopted to substitute
trapping at other periods, and thes may be directed to the destruction
of the primary home or breeding haunt: . It is not unlikely, nowever,
that the efficiency of the treps car. ' = wstained by improvements in
the placing of good traps, and by prcpiring known hunting and breeding
places where the traps can be set,

Whereas the use of traps has not yot proved highly effcctive iv
every inetence, it would appear premature to condemn them; and to revert

to hand-catohing and wholesale clearing of bush, on the pretext that the
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injtial experiments have not been convinging, It is eppreciated that
trapping is yet in its infancy, and requires further careful study and
support, ’

Observations on the fly-commmity:

The complete scparation of the main ! :oucks of fly-infested bush -
Nyaboro, Riamakanga, Otouk, Rume and Roo - by wide efficient barrier
clearings has not yet been possible, nor has it been practicable with
the available finances to isclate the fly-infested zone fram the fly-
free areas, The Nyabaro nnd Kngena baisicrs are being extended with
further financial assistance from the Local Native Council, and the
Overseer is eupervieing thc work under di rection,

It has been mentioned that narrow corridors were cleared of bush
between Otouk and Riamakanga - the Kisingiri corridor; and between
Riamakanga and Nyaboro - the Kigoto-Kamaguthi corridor. These corridors
divide the upper end >f the valley into three blocks. Ruma bush was
the deciding factor for the fourth block; Roo, the fifth block; and
the fly-infested zonc of the lake-shore, moluding Waturi, formed the

sixth block, Luatonga was included 1. cthe first block.

Theoretically, and ' s

divided into six blocks, A, E, C, D, £ and P, These Lleorks were
believed to be infested in different degreas of fly-densit e« In Block A,
or the Sanjuerc block, Luatongs area 'o the soutn f Meopea we: ither
entirely trec or very lightly infested At aertnin sedsons only;

Nyesboro - fram Kagana to Theka - was known to harbour o few G.pallidipes.
Block B, or Riamakangn, scemod to consist of several "pockets® of
fly-concentration; Block C, or Otouk, was apparently fairly heavily
infested in parts, Block D, or Ruma, was lmown to be the haunt of

many elephant and buffalo; and, et the periphery of the most dense
bush, heavy catches of the fly had been made. Ruo, or Block B, had
produced large numbers of G.pallidipes and, at times at any rate, seemed
to be the most heavily infested area, In Waturi, or Block P, two
species had been recorded, and later & third species was found there,

It was felt that with these different zones in the velley, much vould be

learnt regarding the various aspects of infestation by G.pallidipes, and
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. that any knowledge gained would be 'i-s.ul from the scientific point of
-viclv, and for application of control ,iasures in the Lambwe as well as
in other partes of the Colony.

Each blogk in the Lambwe gomprised different types of vegetational
zones, ’m'edme,jc;rity extended from the hills on the west to the
escarpment on the east. The weste:n valleys were included in the
respective block, as were also the wooded ravines on the escarpment.

The different vegetational zones or transects through such zones,
were carefully chosen for inclusion in the fly-rounds; and in many
instances, similar transects were, of necessity, duplicated even in one
fly-round, Thie was considered to be advantageous to the investigations
because the data from one such transect would either confirm those from
another or indicate the existence of same factor other than that of the
vegetational environment in a perticular patch of bush or sector.,

In each block, there were five fly-rounde that were divided into
sectors based mainly on vegetational differenccs. The sectors werc
of different lengths, and “hey werec all marked so that the fly-boys
could enter into their note-books the number of flics caught in each
one, The sectors were weasured by means of a surveyor's perambulator,
but it was not possible to carry out thic work in a1l the blocks belore
the routine fly-rounds were put into operation. Those in P .cks A B
and C were completcd early in 1935. Tt was not until 1936 that thc
rounds in Ruma end Roo could be measured. The outes taken by fly-Loys
in all blocks were always the same, and it was hoped that an opportunity
would arise to permit an acourate division of these routes into sectors.

(continued overleaf)
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The following table showe the system of coutine fly-roundsi-

Name Length of Number o
Block n;-fb;lry-mrgmd _Fly-round Sec:to:)ruf
A 3 Sanjuero 1. Luatonga-sast 15,229 yards 12
2. juatonga-west 9,811 " 16
3. Kagana 8,083 " 10
4., Nyaboro Kati 8,126 " 10
5. Theka 10,749 " 8
B : Riemakanga 6. Kigoto 13,339 " 15
7. Kati 12,096 " 14
8, Gendu 11,75¢ " 11
9. Kisingiri 15,052 " 10
10. Lambwe 5,516 " 9
C : Otouk 11, Kerlango 17,012 " 18
12, Lambwe 6,241 " 8
13. Nysmarigi 12,694 " 14
14, Nyabor Ondiek 12,809 " 13
15, Rari 8, 565 o 8
D : Ruma 16. Ruma-north 8,576 " Sectors
17. Lembwe-south 5,378 "
18. Rume-south - - not
19, Goyo 12,950 "
20. Lembwe-north 5,591 " demarcated.
B : Roo 21, Nyskiya - -
22, Nysmatoto - -
23, Akatari - -
24. Roo-hillside 4,532 yards 8
25. Roo-lakeside 6,122 L ¢
P : Waturi 268, Waturi - - S
27, Bado Oguno - . -
28, Ogano z - s

29, Lambwe-south 4 - -
30. Lambwe-north = -

Bxtra fly-rounds were patrollsd in nles to mscertain the
fly-infestation in areas that ware not covered by the routinc searches,

Three natives were engaged for each biock. A extrs party of three
wag employed for daily-record work in the Lembwe round (No. 12) of Otoux.
A few trained boys were kept in reserve to replace regular colleotors who
might fell sick or who would wish to return to their homes for a short
time, The fly-boys would start on a patrol at 7 a.m. Two boys would
carry a screen and a net each; the third and senlor boy would also teke
& net, his note-book and the daily-record form, The party would move
along in ninqle file, stopping for a few minutes at frequent intervals,

The two ;:reeu-bo would catch the flies from off the screen, the
senior boy woub.d colley[t any flies alighting on the other boys or himself.
At the end of ;aoh so&tor, the number of flies ocaught were counted, the

sexes separated and entered on the form, Young males and femsalss, as well
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as 0ld or mature males and females and pregnent females were noted, and
the -state of hunger or of feeding recorded. Usually, another patrol of
the same round was carried out on the follgwing day; but, in this ocase,
the boys would go around in the opposite direction. No further patrols
were made until a week or so had elapsed, when the same system would be
followed on two consecutive days. The time taken to cover the distances
of the fly-rounds was fram five to seven hours, the boys travelling at
an average rate of about twe thousand yards an hour, The kind of form
used for these daily records is given in Appendix I, No.l.

The collections were examined, and the records checked by the
Overseer at the end of each day. At the end of the month all records
were transferred to amother form (Appendix I, No.2) for filing purposes
and permanent record.

Several thousands of flies were caught in Otouk block, marked with
a distinctive colour and released. The date and place of recapture
was noted,

By this method of working, it was possible to obtain a fairly
wte idea of the behaviour of the fly-community,

Seasonal fluctuations:

The graphs illustrating the general climatic conditions in the
Lambwe valley have been dealt with in the early part of this repote,

. When compared with the normal conditions prevailing in the Lake Victorie
zone, the climate is somewhat drier in the valley; and it will be noted
that the rainfall is of the thunderstorm type. The wind sweeps through
the valley and assists the sun to dry up the air, grass and soil in the
open country; it ventilates the open bush, but does not always gain
access to the interior of the dense bush in Ruma and Nyaboro. Roo is
partly sheltered by the Kasigunga hills, The mean monthly temperature
at Kiabekari is about 73°PF. in Jenuary, February, March end #pril; it
begins to drop in April and reaches its lowest point (70%F.) in June and
July, Towards the middle of August it rises again to about 75°F. and
continues at that average level to the middle of November, The mean
relative humidity varies roughly in the opposite dirsction, It falls
to about 57% in Jenuary and February; and towards the end of *he latter

month rises to 60%  In Mapch it still inoreases; and reaches 70% in
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May, There is a very slight drop in June, July end August, after which
1t gradually falls to about 60% in December. e rainfall is well
dist;ibuted; but there may be years of severe drought.

Conditions are obviously different in. the bush, and a good deal
of further work needs fo be done in this "home®™ of the tsetse. The
date available, however, strongly indicates the line of investigation to
be pursued,

The seasons in the Lambwe may be divided into four periods:- (1) Long
dry season, from Decanber to the middle of March; (2) Long rain season,
from middle of March to the latter half of June; (3) Short dry season,
from middle of June to the middle of September; (4) Short rain season,
from September to November. January is the driest month and April may
be considered the wettest month, June and July are the coolest months,
while the warmest period may extend from January or February to March,
and from September to October. During the warm period, the sky is,
comparatively, fairly clear; whereas at other periods it is more cloudy,

Figures 1 and 2 illustrate the average anumber of flies per fly-boy
in Nyaboro, Riamakanga, Otouk and Ruma; Figure 3 shows the numbers caught
in Bast and West Roo. The average numbers for 10,000 yards are
calculated from actual numbers for purposes of comperison. They are
brought to a cammon basis by virtue of the consistent manner In which
the collections were made and which has already been described.

It will be observed that there is a siriking similarity in the
irend of the curves for Riemakanga, Otouk, Bast and Weet Roo; and that
the curves for Nysboro and Ruma do not differ very muchi,

In April, 1935, the numbers of flies caught by hand-nets and screens
show a tendency to rise or, in the ocase of Roo, remained at a fairly
high figure, In May, the flies were also numerous, and either showed a
slight or a definite rise; or they remained at approximately the same
density. Roc showed m slight drop. With the exoeption of East Roo,
the fly population seemed somewhat similar in June. There was a
distinot change in July, especially in Otouk, Bast and West Roo. Ruma
showed a slight decline in numbers; but it was notable that Rismakanga
and Nyaboro (in the south of the valley) revealed a larger number of

all. es, After July - and to the end of 1955 - the numbsrs

VR
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decreased rapidly. There was, however, a little recovery in August
(for Otouk); in November for both sections of Roo and in Riamakanga;
while Nyaboro maintained its apparent density until the end of August,

ccmparativeiy, very low numbers were obtained in December and the
follawingl Jenuary,

The observations in 1936 are, like those in 1935, incamplete in
so far as they are not available for a similar Period; end in neither
case is the information sufficiently camplete for a calendar year,
Nevertheless, the continuation of the investigations is helpful to a
general understanding of the seasonal rhythm of G.pallidipes, In
Jenuary, the fly-density - by which.is meant the epparent and not the
true density - was low in every block of bush, February appeared to
be a little more favourable to the fly; and in March, there was a
decided increase excepting in Nyaboro and Ruma. where there appeared to
be a lag, In April there was a furthor rise for Nyaboro, Riamakanga,
Ruma end Roo. The numbers dropped in Otouk and West Roo. Idttle
cherige took place during May; but in Otouk end Ruma (in the north section
of the valley) the cwve shows o sudden drop.  June, on the whole,
marked another low figure of flies caught,

September and January, or October and February, are periods of
low fly-density. March, fpril and May - sometimes June - are months
during which Gepallidipes is most numerous,

It is not possible, of courss, to discuss fully the int'lufmce of
the different climatio factors on the fly-commmities in each area, and
one cannot assert with conviotion that one factor or a combination of
factors is more important then another without specific experiments to
test statistical data, The investigations have not been in operation
for a sufficiently long period, and the conditions governing the
utilisation of the grent did not permit of experiments on the many
intriguing problems in connection with the biology of G,pallidipes,

Nevertheless, one is inclined to the view that this species of
tsetse requires a warm habitat with o rather high percentage of humidity
in its primary home., The rainfall, its distribution, intensity and the
peroentage of relative huwidity fluctuate much in the same way in the

Lambwe valley as does the ﬂy\-dmity. Yet there are peculiar
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differences that cannot be accounted for merely by these two, related
factors. There is a reduction of flies in July when the temperature
is lowest, end there are low numbers in January and September or in
February and October when the temperature is high or the conditions
dry. The excepuignal large numbers of flies for July, 1935, in
Riemakange cannot be explained by olimatic influences.  Other,
inexplicable conditions are responsible,

Beference has already been made to the known differences between
the olimate at Kiabakari (page 5) and in the bush. The mean temperaturs
im a few degrees lower than that at the general observation stetion. but
the mean maximum temperature may be 10°F, lower. The humidity is
normally 5% to 10% higher at the bush station which is situasted in the
centre of a clump of thicket, a yard or two fram the bed ot the Lambwe
river in Riamakange. The poor circulation of air, the density of the
tangled undergrowth of bush s#nd other conditions check or retard
climatic changes 'm the forest or bush areas, and it would seem not
impossible to modify these cecnditions so that ppallidipes would find
them less favourable to its existence. If the species is &s susceptible
to moderately severe changes as has been impressed upon us during the
investigations, it is likely that the present scheme of work could be
continued with good advantage.

Preliminary observations on the activity of Gy pallidipes hs+, been
made, Flisa appear to be active betwsen 7.30 a.m, and & a.m. and
vontinue tc be =2 - end to attack readily - up to 10,%0 a.m., after
which they tend to disappear; end certainly became less active in open
glades, In the shade of bush, however, they move freely until noon
when usually they seek shelter and rest, Not infrequently, flies are
active even during the hottest period of the day in heavily wooded areas,
usually during a period of bright sunshine after a normal shower of rain,
The Overseer (Mr, Langridge) reports that large numbers of flies attack
quite freely while the dew is on the grass and the sun shining brightly.
He is ¢f the opinion that the humid atmosphere near the ground and the
heat of the sun are conducive to great activity on the part of the fly.
He has experienced that G.pallidipes always appears from near the
ground, at grass-height level, and’ considers that this behavious is due



to the more favourable humidity imusliitely overlying the grass-covered
soil,

On & clear, sumny dey, Mr. Langridge observed no flies in the
open at about ncon, but on passing through open thickets, there were
fairly large numbers.

Another fasts: that seems inimicable to the tsetse is direct
sunlight. This is particularly so in the case of females. Even the
meles will not venture into well-lighted areas ®nless there is & tree,
bush or other object providing shelter at no great distance from the
fly's usual habitat,

Gpallidipes is not abundent on the lake-shore at Waturi; nor is
1t present in large numbers on the lower reaches of the Lembwe.

Between Rume and a short distance above the mouth of the river, tsetses
are not usually found.

The fluotuations in the numbers of this species on the lake-shore
differs from those in the riverine bush higher up the valley.

On Waturi preninsulea, the greatest number of flies was collected
in December, 1935, with slightly emeller numbers in Julym 1935, and in
March, 1936. Very few flies were collected in May, and in September
1935; and in Januery, April and May, 1936, In June, G.pellidipes
seemed to have disappeared. This rise and fall, and more frequent
disappearance was also experienced nec. the mouth of the Leambwe river,
In October, 1935, January, February, 4pril and June, 1936, no pallidipes
were captured by the fly-boys, although, in several instances.the number
of patrols was increased.

The charts illustrating records of daily catches in the Lambwe
round, No,12 (Otouk) and the deily records in the Nyaboro corridors show
the changes that take place in the fly-community, and they show that
when the mature flies are most numerous, the emergence of young flies
is also groatest, The relation between the increase in emergence, and
the increase in mature flies needs further study especially with regard
to olimatic influences on the one hand, and the inf.uence of "young"
w&w on the "mature® fly-population. Is the increase of the
mwﬂﬂ largely, or -:tirﬂly due to t.ho favourable seasons affect-
ing the pupu in the ground and comlmting tlm1opant and emergence?
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Daily records of G, pallidipes caught by fly-boys
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Dispersal:

It is evident that the dispersal of G.pallidipes is dependent upon
the density of the fly-population in the primary habitat; on the food
supply end accessibility of hosts; the climatic conditions in the ™home"
and in the country Adjacent to it. It is also dependent upon the

. activity ogiihd'mo}; the provision of shelter outsids the permenent
belt and vieibAliky of suitable temporary hebitats, Reference has been
made to"following" flies or those individuals that have been transported
on natives passing through the de-flying station at Benjuero; and there
seems very little doubt that the tsetse is frequemtly conveyed om, or
often follows, cattle that are sometimes taken across the valley, These
cattle, it may be mentioned, are few in number and are only moved from,
and into, the valley in connection with native marriage contracts, or
some other custom.,

Mnalyses of catches made in the routine and in extra fly-rounds,
show that G.pallidipes tends to spread from the permanent belt along
the Lambwe during the period when flies appear most abundent; that is,
in April and May; and sometimes as early as March or as late as June,
The flies spreaed in both the westerly and the easterly directions as may
be gathered from a perusal of Tables XVIII, XX and XXI, Tt will be
observed also that there is some dispersal in July - the month which is
usually ooolest., This is, perhaps, not surprising when it is realised
that the temperature out#’de the bush is hardly ever so low in this month
as to incapacitate the flies. There i# also a dispersal in November
end Dewember, but this is less extensive than that which oocurs earlier
in the year,

The valley of Nyadenda seemed rather isolated from other denses,
bush covered zones, and it seemed likely that some measure ocould be
adopted to connect this velley with other stretohes of the Lembwe that
could be protected from even seasonal fly-infestation., w&m
search, no flies were collected in Nyadenda in March, Mlmﬁ, 1988,
One male was found in June, In July, however, G,pallidipes suddenly
sppeared, Fourteen males, sixteen females and two pregnant femsles were
teken in four fly-rounds. In August, only two males were caught, After
that month, no flies were seen wuntil January, 1936, when ceven males and

S\
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seven tmlehn were {eken. In February, three males and two females
were obtained. Again, the fly disappeared from Nyadenda until April,
when one male was taken on a path from Nyadenda crossing the saddle
behind Iringa to the villages of Kaksingiri.

It has not bééh possible yet, to make a thorough examination of
the data that have Been collected during the last eighteen months, but
one has been impressed with the Overseer's belief that G.pallidipes
will not travel to any great extent in a;\ area hemmed-in as the Lambwe
valley is, without assistance from moving objects or animals, “he
bulk or darkness of the hills and escarpment seemito be wnattractive
to Gypallidipes and they ooclude the vision necessary to the fly to
extend its range in lel.roh of food, and obscure durk patches of bush
Ihuh would otherwise appear more clearly to the fly,

The tendency of the tsetse to seek for new or more suiteble
hamts appears to be of parsmount i:no-tance; and if an area of
_i.nfo-to_d foomtry cannot economicall:- %2 reclaimed at present or witain
a prescribed period, it is ﬁeairable tnat strenuous efforts be mede to
arrest the encroachment of the pest in adjoining #ly-fres areas,

It has been seen fram the preliminary tests with marked flies,
that they move freely up and down th: valley, from one block of bush
to inother. It has not been feasib'e to test the ability to cross &
cleared barrier as yet,

As a final remark on dispersal in tais report, the suggestion mey
be put forward that m seems to have oocup:l.e@ as its original
home the valley of Roo; and it is frem this belt that the grestest -
number of flies spread to the Lambwe river when the country was
allowed to revert to bush.

Vegetation and G.pallidipes:

' In 1913, Neave experiemced that G,pall.dives, though not at all
confined to river banks, is always associated w th a fairly considerable
smount of bush in rather low-lying river vallsys; but given sufficient
cover, it would no doubt be found & mile or so from water, He addsi
*There would appear to be some grousd for thinking that, in British
Sauth Afrioa, at any rate, this tsetse has a more marked seasonal

prevalence than Gymorsitans, being much more numerous at the end of
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“the wet season end the months immediately following it than during the
ary, " ;

This is certainly the cese in the Lembwe valley. The demse bush
in river valleys provides a permanent home for G.pallidipes. The species
is to be found throughout the year in the “forest"” area of Nyaboro,
threa or four mileg b-may from the bed of the Leambwe river; it roams
extensively ‘:h'mup':- the bush, but seems to be more concentrated in, or
near, clossd thickets; in patches of open thickets near densely
bushed ereas and in clumps of tall, intertwining shrubs.  Table XVII
gives an idea of the distribution and preferences of the fly in the
different types of vegetation in Nyaboro block. Sector No. 1 passes
through open thickets between the upper reaches of the Lambwe and e
very dense patch of bush inside Nyaboro block; No, 2 approaches the
border of this densely wooded area, No. 9 is on the west of this
area; and No. 10 approaches the barrier clearing near Sanjuerc camp.
There appears to be no doubt that Gopallidipes finds most favourable
conditions in heavily shaded bush adjoining fairly open thickets. In
Nyaboro, the evergreen small trees and shrubs, Rhus glaucesens, Buchlea
divinorum, Cissus rotundifolia and the semi-deciduous Capparis tamentosa
form a loose tangle of undergrowth under the canopy of Buphorbia ingens,
thus providing an ideal habitat for Gypallidipes, Deciduous shrubs
also found in the mess of unaergrowth, include Harrisonia abyssinica,
Grewia spp.and Cadaba adenstrichs. Cordia ovalis and Jasminum
mairitienum contribute to the bulk of undergrowth, These deciduous
trees, however; aseist in "opening-up® the dense bush at periods, and,
but for the evergresn plants might serve to make those habitats untenable
to the fly,

If ane ocould wenture to suggest s cambination of trees and under-
growing shrubs suitable to pallidipes, it would be that of Rhus SpD, ,
Buchlea divinorum, Capparis tamentosa under the shade of a tree - such
as Buphorbia - with » spreading Canopy.

Nyakoro bush is somewhat similar to Ruma bush; but in the latter,
the vegetation is more demse throughout snd the grownd 1s usually
swampy. In parts of Ruma, howsver, there are areas, raised above the
swemp, that are eminently favourable to the tsetse. On the whole, flies
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in Rums are most numerous on the periphery of the bush., It has
already been remarked that the fly fluctuations are similar in both
these areas, Riemakengs and Boo are elso similar; both are narrow
belts of bush along river-banks; both oentain weter-holes in the dry

Seasons and both- Teosive water from Plowing rivers in the rainy months,

Ros, howeyer, is aéftnitely more sheltered from the winds; and it s
not wnexpected, EhSrefore, that the fly-density is less subject to
adverse oonditions which might affeot Riemakanga, Outside the
heavily wooded belts, conditions change more rapidly and are therefore
less favourable to the fly, It has been pointed out that there are
strips of bush, or patches of bush that may easily be crossed by
ranging flies, It is hoped that facilities will be Provided 1.n the
near future to render these strips and patches unattractive to the fly
&nd thus restricting its dispersal, In the "parklend® forest below
Tsdends, in the gall-Aoants *forest® above Ruma and in thoss areas

here Bomoia oalonsdra, Balanites asgyptisce grow best, 1ittle more

needs to be done than to extend the limits of the open-country or to

Greats & barrier between the fly-infested belt and those areas that
became lightly infested at certain Seasons only,
Breeding-places; » :

It naturally follows that the breeding-places of G.pallidipes in
the Lambwe should he concentrated in the densely-bushed areas, They
are mostly found along the well-drained, and sheltered banks of the
river. Pigure 8 shows the concentration and distribution of bresding-
Places along a transect fram the Lambwe river in South Otouk to the
Owassi foot-hills, The numbers of Pupse inolude empty shells as well
a8 live pupas, ‘The density, or absence of bush ig indicated; mnd it
shows that, although the breeding-plases are more concentrated and the
"pupas” most numerous near the river, there are"pockets" as far as
2,350m\uuvfrm the Lambwe, In this case, the fly has ohosen
& clump of thickets Somewhat isolated frem the riverine buah, but it
¥ill be noticed that there is a series of “"stepping stones® along the
line of the tremnsect, mu-uwmu-mmgtmmmu
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Pupas have been found in numerous places about four miles from the
Lembwe, riverine bush, The bush in these places, however, has a thick
ground layer of Sanseviera that seems to provide the requirements of
the ~ﬂy. Pemales may even choose dense bush for larviposition as may
be seen in the case of the breeding-places between corridors Nos. 10
end 12, 5 and 4, and 2 and 3 in Nysboro, o

The Overseer, in his report for iy, 1936, asks some interesting
questions., Why does one find so many pupae and puparia in one isolated
spot? Does one female, or a femily of females, usually confine itself
to the same place for breeding; end do the flies wander about for food
but return to the same place to drop their young. Or is that particular
spot so outstandingly favoursble that many females choose it out of
many other, apparently similar and equally suitable places?

It has been observed that breeding-places in Ruma are distributed
differently fram those in Otouk, Rismakanga, Roo and Nyaboro, They
ocour in a scattered manner along the Lambwe river which is rather
exposed in this stretch., They also occur on "islands” in the swampy
ground; they are most numerous in an old clearing and on the fringes
of bush where the soil iz dry. Investigations on these lines have
not proceeded far so that it is not possible, yet, to provide accurate
deteils to our colleagues of Tsetse-fly Research Department in Tanganyika
with whom we uare in close and regular cosmunication. It would eppear
that the study of inundation and its effect on the pupae and on (he
fly-population is not without much practical importance.

Live pupas of Gypallidipes have been found under a stone beneath
a Buphorbia tree above Roo and there is no dearth of evidence that thie
tsetse will deposit its young in many peculiar places - but not to a
large and serious extent.

M examination of many thousands of pupae has revealed no evidenoce
of parasitism by Syntomosphyrum. Commander Blunt discovered that same
pupae appeared as if they had been "nibbled”, and he found, later, two
pupaes with small coleopterous larvae chewing into the body of the
blackened pupse, These larvas had eaten their way into a cavity about
half-way through the pupas, Specimens of the larvee were collected and
forwarded to Sir Guy Marshall for identification. They were identified
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as larvas of a species of Idgia,

Other specimens of pupae, collected on Waturi peninsula, were used
in breeding experiments, Many of these failed to develop and on
examination were found to have an 111—dcfined, dirty whits spot on the
outside of the shell, Sennz spaa-u were collected but there has
been no Qba-wty to make & olum ‘xemination of these that appear
to be l.!‘facted by a tungoid growth,’

The influence of Game on Gopallidipes;

The game in the Lambwe valley is plentiful; there are many
different species of animals that move from place to place, Some have
the bush as their habitat; others, the open country, the "parklend® or
the Acacia forest. There is no obvious concentration when herds of a
species collect for several days or weeks in a locality infested by
fly. As alrendy remarked, some groups of animals confine themselves
to that area below Ruma bush, extending from below Roo to Ruri, an area
that is free from fly,

Commander Blunt and the native observers, begen a study of the
movements of game in relation to any effect that might show on the
fly-community and the spread of the tsetse,

Close attention was given to the herds of elephant, It seemed that
they affected the catches by fly-boys on routine patrols,  When the
elephant were known to be absent from Otouk bush, the catches were
normally large, but if these animals were in the vicinity, or had caly
recently moved away, the number of fiies caught were sither wery small,
or none at all appeared to the fly-boys. The cetohes as alpwn on the
chart were carried out daily and the figures were, at firat, rathex
convinoing,  Early in 1936, the elephant were driven north and 2id not
return to Qtouk for several months, Yot, the catches still fluctuated
in the same way as before, Prior to thie information, it was believed
that the elephant attracted the flies; they served as admirabls hosts
for flies to feed to repletion and then the tsetses would ssek shelter
to digest their meal. The females would hide in the bush to deposit their
young., The hypothesis is an interesting one, and worthy of further and

closer attention.

Wuffalo, in the Lembwe valley, frequently fallowed the elephant,
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and it seemed that this species was not uncomnected with the changes
in the numbers of flies caught by the boys. Small herds often move
‘up the valley and remain in Nyeboro for several days. These enimals
have been watched closely; and the Overseer (¥r. Langridge) has always
proceeded to the viainity with three L. boys, In each case, for
four monthe, intéresting catchis have ~o=n mede, Fly-boys on reguler
patrols have also caught more flies in. the vicinity of a herd of
buffalo in or near a sector where normally no flies have been collected.
On every occasion there has been a sudden increase of flies when
buffalo are near; and the majority have been helf, or fully, engorged
males,

As an example, one G.pallidipes was captured in sector No.l of
Round 3 in the Kagana in the last fortnight of July, 1936. There
were no buffalo in the neighbourhocod, On August 7th, five buffaloes
moved fram Nyaboro into sector No,l. The boys caught seven males and
three females on that day in sector No,1l; six males and five females in
sector No,2, No flies were taken in the other sectors. In Nyaboro,
Round No.4, there was a sudden rise in the number of flies taken in
sector No,5 on August 11th, Seventecen males and four females were
taken a few hours after three buffalo had left the spot.  On August 4th,
fourteen engorged males, ten unfed wales.and one female were collect.d
at the Junction of corridors No.2 and No,8 where a small herd of bBuffalo
had remained for several hours on thet dey.

In the case of burfalo, therwfors, it seamsd thai the effect on the
fly was the opposite of that put forwars for the olaphant,

Without expanding on further suggestive and inconclusive evidence,
it is felt that these remarks will indicete pramising line of
investigation, The data which has been collected seems to point to the
fact that elephant, buffalo - possibiy waterbuck and bushbuck - in
partiocular, are more closely associated with Gepallidipes than geme
species of the eavannah or opsn country. Pigures show tLat the game
in the valley does not assist dispersal to the extent shown by the
number of flies taken off natives passing through the tush to fly-free
areas,” On the other hand it appears likely that the frequent rise snd
fall ﬁlﬂbmabouot flies caught Uy fly-boys may be accounted for by
the presence nr'“n

“of certain species of game in the fly-rounds,
- LY o 2,24 .
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SUMMARY.

A description is given of the fly-belt in the Lembwe Valley in the
SO\;th Kavirondo Native Reserve of Kenya Colony,

The distribution and character of thp vegetation are discussed;
the climatic conditicus are deait with, =nd an acocount is given of the
soil and water-sources in the valisy. Tv~ game in the valley is
briefly commented upon.

Glossina pallidipes infests nearly the whole of the valley. The
permanent, primery Lelt is confined to the riverine bush from Morea to
North Ruma; to Nyaboro bush immediately north of Morea which marks the
southern 1limit of actual fly-belt; and to the sheltered river valley
known as Roo, Between Ruma and the shore of the Kavirondo Gulf, there
is a flat area of land with gall-acacia that is fly-free; and it
separates the pure pallidipes-belt to the south from the mixed fly-belt
along a narrow strip of country on the lake-shore. The country south
of Morea hill is largely free from infestation; but some flies have been
taken immediately above Morea, in Luatonge. The species of tsetse in

this mixed fly-belt are G.palpalis, Ge.pellidipes and Gybrevipalvis.

A brief historical review of the valley, its people and stock show
that general infesmti:m is camparatively recent and that the fly has
gradually forced the inhabitants up the valley and to the foot-hills,
ultimately causing the majority of the people to evacuate, P ldence

of

& so-time thriving popuiatia: 12 glven; ad statements of
mladstraiive ffloara ahow thal there has aiways Leen a desire to
cantrol the fly-infestation and te reclaim o valuable plece of country,
The dire need for information on the habits of Gypallidipes is
emphasised; and it is explained that the experiments csrried out in the
Lambwe #alley with the assistance of £2,120 fram the Colonial Development
Fand, eand £1,500 from the Local Native Council, have been in gperation
for a period of eighteen months. There were scme difficulties in regard
to labour supply owing to ths attraction of better wages in the gold-mines,
Later the Oversser (Commander Blunt) was indisposed end invalided home ,
‘thus necessitating the appointment of a new Overseer,
i\qrgntrrmmwnvnlmtm-rwmn
__endeavour to control infestation by Gpallidipes without clearing all the

. =
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“ * bush and by trapping.

A scheme for isolating the infested zone, and dividing the bush
into five "blocks® is ocutlined; and a detailed account is given of the
amoumt of clearing which has been done, The southern fly-barrier is
a little over four miles long and 400- :;nrdu wide; its width is
considered inefficient as a barrier., The Kagana berrier is nearly
a mile long and 1,000 yards wide. The edge of the Kagana bush is
being cleared of undergrowth to add to its efficacy against dispersing
flies, Corridors have been cut across the valley from Kigoto to
Kamaguthi, and from Ugoro to Kisingiri, The latter is being widened
with the aia or a rurther grant from the Local Native Council; and
arrangements have been made to extend the width of the Nyasboro barrier
with financial assistance from native funde.

Trapping experiments are dealt with in detail., A new box-screen
trap has been designed and it has shown considerable improvement on
other traps in catching G.pallidipes in a heavily infested area.

Comparative tests with many kinds of traps have been carried out in
different types of {ly-belts, the box-screen being more effective in
every instance, The value of mechanical trapping in natural sites

and prepared corridors is discussed; and trials have shown that the
numerous, narrow corridors intersecting Nyabore bush improve the results
of traps. These trials indicate the need for corridors wider than six
feet, and the need for further investigations into the use of
shtracgtante. fraps o oit L. one position for a prolonged period lose
their attraotion tc fly; and exvended trials show that trapping may
with adventage be restricted to 2 period when the fly-density is high.
At cther times, hand catching and pupae collecting may prove better
means of attack,

Special attention is drawn to the number of flies taken at the 4
8anjuero de-flying station, partioularly in view of endeavours to
provids water for cattle at a dam near Sanjuero hill.

The oonclusicns, however, are tentative, as it is felt that the
oxperiments have been in operation for two short = period to warremnt
definite end final statements on the value of traps.

¥hile carrying out measures cal>ulated to sontrol Gepallidipes, it

sl
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beceme increasingly difficult to obtain a olear idea of the reaction
of the fly-community. Statistical data from & system of routine
patrols or fly-rounds provided means t¢ gauge the activity and
fluotuation of the riy-cammnity; they prowided figures tc show
periodic increases and decrsasss in :m!;wims population; and
indicated mms when theps wad-a tg;&nﬁoy to dispersal from the
permanent ﬂyt‘-‘boit. Experimental work 'xwt of immediate or direct
practical value was handicapped by the lack of funds for this purpose,

Mn attempt has been made to give some idea of the influence of
climate and season, vegetation and geme, on the density of, and changes
in, the fly-commmity in the Lambwe, It seems that G.,pallidipes
requires a fairly warm, humid atmosphere not expésed to sustained,
bright sunlight as a permenent home; it shuns "perklend® or open forest
of deciduous trees, especially if these vegetation types exist between
the permanent belt and high hills that restriot the flies vision. The
period of greatest density is soon after the beginning of the rains to
a varying period after the rains (March-June), There is a decided
decrease in the numbers usually sbout January-February and September-
October,

Dispersal to the eastern and western hills, as well as up and down
the valley, tends to be greatest from about Merch to June

Gupallidipes is abundent most frequentiy in the vicinity of dense
bush, but large numbers mey be obtained in semi-open bush providing
shelter in the form of clumps of thickets.

Y Bresdiig-places are cencentrated in, but not confined to, well-
drainsd banks of river courses, They may ooour in amall “pockets® or
more extensive areas wp to four miles from the main river and where no
surface water exists, These non-riverine breéding-places (md even
those near the river), are almost invariebly covered with a thick layer
of dwarfed Sanseviera plants thriving in the shade of a network of
scandent ahrubs.

m: species of wild game do not concentrate in sny fly area, ﬂnm
is some evidence, however, that slephant and buffaloc are responsible for
the sudden appearence and disappearence of Gypallidipes, Instances are
given of the influence of buffalo, '
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It has repeatedly been suggested in the text of the report that
there 1s a keen and general desire to continue with the scheme of
experimental control of G,pallidipes in the Lembwe valley. It has
also been indicated that there is a need for sxperiments dsalgned to
give a better wderstanding of this speiiss of tsetse. Without
provision for the latter, the =f51mri§' ofn B¢ useful only in so far as
the Lambwe is concerned, whereas it ie necessary to be able to apply
the mowledge gained from these experiments to similar problems in

other fly-infested areas of Kenya Colony and other territories.
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