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The Relations of some Zast Afrioan Tsetse Plies to the Flora
and the Pauna,

by Qe P, M, Swynnerton.

1 ks,

Teetsos, as is wsll Imown, are dependant on shade. They will

travel on mon or animals across strips of cleared country some
milee in width and, in the case of G. morsitans, parties or
"crowds® of male flies numbering often at least some hundreds,
may be found, on the rass beside native or game paths, right
out in the nargines of seasonal Bwamps awaiting the passing of
men or animals on whom there may be females. The natives shown
in Photo.4 are captwring at such a - wd., In this case the:e iu
% llitle e/ldence Lhat, as individuals, the flies ma: n~t stay
there long; and, in general, tsetses are not found away from ernds.

Beoondly, and this is perhaps less well realised, each species
of tsetae has {ts own partionlar requirements in the matter of
shade and shelter. Disorininative cloaring measures designed to
banish teetmes wouldl differ s hstlwsen tLhe different specles.

Thirdly, 1t follnww from thc at'wachment of a species of tsetse
Lo a particular type of vegetation ithat it becomes associated
with a particular section of 'he fauna Yewsures of gane
destruction that migh’ be effective for one species will have
little effect o mnother.

Fourthly, large mammals thenneclves, even within a vingle

4ahabitat are inportant in very varying Aegrees in relation even

to a single specie of teetse , ae a result of differences in their
Cms Laain L/
habits. Same are tolerant, others less tolerant to its attacks 3

r wide erers obable o”‘oon-l spreaders of tsetsos
* .A'.J.::. :p.- o G&-A.-om}';h\o Seline vy PQIM

many have looalised beats, Finally, while some are probably

externinable, others appear t be inexterminab arxi the

assoolation of the tesetse with an inexterninablé animal 1o likely

to result in its own inexterminability by any measure of game
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m’ as between their food
“‘—ﬁ-‘ynuhmummw
species of testes, amd it followe frem this, and from the
@ifterenses in haditat already referved to, that, while it may be
m*mwmaﬂnftmmn
act &8 veotars of & given pathegimic rypancecse, tn nature’ seme
emmzunxxummmu—am
stook than others,

The observations given in this paper are subjecs to
and the paper generslly, and the above remarks jntenied merely
as a brief introdustion to a side of the subject on whish mebe
work and oloser work L. required, The oconcluding suggestien as
10 the )uu-onmi».hu-oomroletmfuudmg
group Mmbovv.-ud-uur-nd-mgmu by =0 in e

e

¥
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Bull Bnt.5ee. for ra-~s3 (™00 L dm t of this
-:y\n ms\h-o-roh'onm ive settlement betwean

T one ex ru-oodm-uuubumzuv.mtumrom

m“‘&‘h

days for oteotion from thelr onemies or

pwreatve, of mn
, on the bush, is -bovn in
by owr mrevention of
MOre LOdAy OVer sreal areas,
family villages are\@otted through an immense

woodland, The Firetl wxtrese ro"ou;::‘l:b

foroes in h looalit
rt bf

| ~taf Atetrisutien is ;ﬂb—‘:‘.‘.
w campalgn againet the tedtees.
. g %

(s). IEpiaryiepess
There 1s mich indirect evidence that suggests that what
teday we call’primary® or “rein® forest once ocovered, in one form
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m s between their foed
—ﬂl-m.\hu\hm“ummw
mew.—nfoummmo.mmm
@ifterenses in haditat already Feferved to, that, while it may be
proved under laboratary eonditions that prtm qutncu
ut-mwtﬂndn-m-'m. tn nature’ souwe
of those species #ill be far less dangerous to man snd his
stock than others,

The observations given in this paper are subject to
mwnwmmy.uﬂmmm,w-u,
as a brief introdustion to a side of the subject on vhich maPe
work amd closer wark 1. required., The oonoluding suggestion as
to the lines om which the ocomtrol of the flies of the morsitens

ol
group should bs attempted was .?a-.mxyby-um
Do
&) § S
Bull.Bt.5oe. for rar-= 1910 gn reaphpet of this suggestient
:n'y be | that there are u.f-ou in ndtive settlement betwean

.'Qen.o fa-oodan-.qu-bo-whuv.mio-mmm
days for oteotion from thelr enemies or y m ohufl.

tsotse and ™Ky

of settlement

il
wreatve, of the olowe

, on the bush, is shown in to 20) and
A Y

by our mrevention of ”.\R wars ‘and
MOre LOdAy OVer greal areas, \\.n whioh merte

tted through an ilmnense oo infested

s
under
| whigh freedon from uﬂen nu.rod-d\orourn to 1t th h
s polioy snoouraging the\gradual concentration of v.nd human

foroes in h looalit toux le) u.u oip
* W et {ihgwe feasible) whly sy juit
-‘J... u-uluu-.h what 1s now for the imitiation \nr

(o). Primsrzgepess
There 1s mich imdirect evidence that suggests that what

today we call’primary® or "rain’ forest onoce ooversd, in one form
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or other, a WePy great part of East Africa) but that it has in
the course of very many thousands of years been custed from this
pesition Sireugh (in the main) the agsnoy of men, who felled it
for his cultivation (Phete. 1 ) and ate it eway also by means of
mmdm-&ummcuupmznm
oxposed te the rays of the sun. Perdeda of climatioc desdiosation,
by assisting the fires, may well have hastensd the destruotiom: of
this fire- fearing type over partfcular regions.

(v)+_Sevamsh-

As the forest was burned and cultivatei away it was replaced
by the types of vegetation which are ocomprised troadly under the
mm«-wmmamamm&m

m' is clothed with grasses, shorter
or taller, whioh dry and are burned every year but spring again
from the roots. Ite woody membere - trees and sbrubs - may be

burned back sinilarly while young, but they elso shoet agsim end
when they are cmoce established uuygﬁry the average fire by means
of adaptations fwa:“m.

Primary !‘mﬂ; now been reduced to widely gesttered patche
small or very ssall, Bavaimah - with the stages whioch sucoceed
it - has beoeome proportionately ubiquitous.

(6). gegendary thiclket.

The savannah formations are preserved as such by the ammal
fires. Where these fires are burned late in the year, and are
therefore fierce, they tendi to thin the savarmah woodland u:l:":o
disoourage slrudb growth, Where on the contrary, they are lighted
very early in the year, as they usually now are, and are therefore
mild, the grass being insuffioiently Sl sy i wan fiercely,
thickets of shrube spring up, and, with t.;::;:linun-mo of the early
fires, spread more and more, and may even in the end completely
replace and oust the savarmah formatiom, producing the result shown
in Photograph 12.

A further type of seconlary thicket is the gultivetion

2 oL "
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or other', a ¥y great part of East Africa) byt that it has in
the course of very msny thousands of years been ocusted from this
pesition tireugh (in the main) the agenoy of man, who felled it
for his cultivetion (Pheto. 1 ) and ate it eway aleo by means of
his buning ef the anmmlly @rying«sp areas of herbage that he had
expossd §8 the rays of the sun. Perdeds of climatio desgiocation,
by assisting the fires, may well have hastened the destruction: of
this fire- fearing type over partfcular regions.

(b)._Sevammsh-

As the forest was burned and cultivate: away it was replaced
by the types of vegetation which are oomprised btroadly under the
mm—hwmm“mdm&mmﬂ&mww

m' is clothed with grasses, M;—/
or taller, whioh dry and are burned every year but spring again
from the roots. Ite woody membere - trees and shrubs - may be
burned back sinmilarly while youmg, but they also shoot again and
when they are (moe established they @y the average fire by means
of adaptations e their bark,

Primary r-on ﬁn now been reduced to widely scattered patches
small or very —u. Savannah - with the stagee which succeed
1t - has beooms propertionately ubiquitous,

(e)s  gegendery thickst.
The savammah formations are preserved as such by the anmual

fires. Where these fires are burned late in the year, and are
therefore fierce, they tend to thin the savarmnah woodland u:dj't:o
disoourage alvudb growth, Where on the contrary, they are lighted
very early in the year, as they utu.ny now are, and are therefore
mild, the grass being insuffiociently dried -‘:(co i fiercely,
thickets of shrubs spring up, and, with mz;;iltlnnmo of the early
fires, spread more and more, and may even in the end completely
replace and oust the savarmah formatiom, producing the result shown
in Photograph 12.

A further type of secondary thicket is the tion ¢
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This Spring' wa frem the rests and stumps Joft in the grewmt

by Wb mative eulifvaters wun (as they do every Pow yoars) they
Ghamen Vhetr 62 grewsd fer nap. It 1s shewn in FROSS.35 e
-u-mmmm--ﬂm-
indisating the presmce of fower setilements the histery of which
oan ctmmsnly #4111 be elieited frem the magives. On some forwatiens
o8 1east (0.g. that shewn in Photes. 9 and 10) cultivetion qepploe
may develop in twenty or thirty years into . types of dense anil more
-uuwmyfmumormonumum.

“. It will be referred to as guitivaticn forest.
“Re-invaded seogndary® asscalstions. Reconquest by primary forest
takes plase where the latter is near enough to supply its seeds
either to the thickets which I have desoribed, or, fires ceasing
or beooming far a period very mild, by means of a ware direct
invasion of the ssvammah in the cowrse of whioh the shede of the
savannah trees themselves 1s utilised hy the shade-needing seedlisige
of the f-'.'t;\rooc, vhich later overtop and kill their mprss-trees,
these being intelaramt of shade. Little real reconquest is taking
plase taday on o side of Africa, but in some small areas or
p-ulnd-udhd, in vhich, owing to the supprennion of the grass
byM*\bA&h fires have become negligibhle, siyub-growth
or trees of the primary forest may be found invading end migled
with the savarmah elements. I judge from desariptions that sush
G Cmalie

mized forwatiens, which may bq very fine, are commoner in the tsetse
forests of the West o« Africe.

(4). Resert forwagieme.

Thess might most naturally Lml\'lh all forzations in whieh,

s the result of olimatic @ryness, (and not merely as the result
of smotharing by shade er thiskets),so little grass grows that gress
fires de not ta)» place.
(5 Zuinsing SORSAMMAMER of prisery or seccndary origin, line,
weadly o narvenly or mat ot all, the margine of lakes, streans
--u-wcmnz:':-memzmw
in relatien to testses.
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This springs wa frem the rests and stumps 1eft in Whe grewt
by \Be mative eulitveters Wun (as they do overy fow Joars) they
ahanten Whetr 04 greuld for naE. It 1s shemn in Phete.15 et
WAy %o som teday covering greet areas or mmall patohes amd
mmmnr-mu-uwm-mwm
oan Stmmsuly 011l be elieited frem the matives. On some forwations
o8 least (e.g. that shewn in Photos. 9 and 10) cultivation qopploe
may develep in twenty or thirty years into N types of dense amd more
-hunnmrmmm«mmumum.
. It will be refwrred to as gultivation forest.
“Re-invaded segendary® ssacaistions. Reconquest by primary forest

takes plase where the latter is near enough to spply its seeds

either to the thicksts which I have described, or, fires ceasing
or beocming for a period very mild, by means of & more direct
invasion of the saveamnah in the ocourse of which the shade of the

savarnah trees themeelves is utilised by the shade-needing seedlings
of the ferest ‘tress, vhich later overtop and Xill thelr mpse-trees,
theso being inteleramt of shade. little real reconquest is taking
plase today on o side of Africa, but in some small areas or
v-tdndm, in vhich, owing to the supprennion of the grass
bylhnlo*m fires have become negligihle, siyub-growth
or trees of the primary ferest nay be found invading and migled
with the savarmah elements. I judge from desariptions that sush
S Cmaline
zized farustiens, which may bq very fine, are commoner in the tsetse
forests of the l.'.d‘u'ru:.
(4). Resers formatiens

These might most matwrally include all formations in whieh,
& the result of olimatie @ryness, (and not mersly as the result
of smotharing by shade ar thishets ),s0 little grass grows that grass
fires do not take place.
(5 Zuinsing. SOnaMAMNS ©f Primery or secondary origin, line,
Wweadly o narvenly or nat ot all, the margins of lakes, streanms
and swespgs in any of the T-mcmumw
in relation to tastaes,
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. fhe shisf mbeldiary alemt Sermatiems

(a). QCShe Prisery GATAMMN. These are (a) “spamats® o
Renperete” primary farest, charecterised often by the precsnse of
omifers and in na way censerned with teetse flies; (b) “Neavy® or 1
‘Oenge” rimery ferest, coswmring W to four or five thousand feet |
(Phote. 1. )nmum,d_”'
m.—uymm.mzwmu.mscm ‘
mmumumcmm”dmm
mwwmm,mu_mum.

(o) A type that has in ore distriqt known te me suveesafully re-
inveded wreas of seeondary wooding withy'the help of the natives
and is theif no longsr wholly primary. in previous papers I have
mutzuhmam'rm;.mmmutw
the moment stand.
rm.mmx-umhumcum.um»m ‘
huge buttressed ‘ree Piptadenis Sushanani (shewn recusbent in Phote
2 ), and by a tall farm of Albizzia fastigiata, bath trees being
deciduous. xufm:mw-vm which does not ccow im the
"heavy" pl-ry'fu-o-&,l- LeKirkiy. 1 have nowhere seen Glossina
w--wmum- ‘ravine-type® wooding (photos
2 and 3.).

(v). _Ihe Sevemmah Corwations.

I mention enly those that are of rether special importance.
Savarmah includes sayarmah woodland (with a olose to fairly oclose
stand of trees, Fhotos. 4y8yByP,10,11,18 and 81), tree savannah

305“

"here Lhe trees are far apart (Photo.15) , ehrub savannan (which
may be ocombined with any of these (Photo,18 )y and may, by
spread of its sirubs, redusce the whole to "secondary thioket®
(Photos. 7,12 and 17) and open Savammah (Photes, 80 and 22) devoid
in the main of trees and alvubde. The tarm “"asscciation® 1is used
for the individual plamt- k<ol  contained within the formations.
urmmm-omtrnuuquw
special attention to my remarks under (v).
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5.  Ihe shief mieidiery plemt Sermatiens-
(s). QL AR Frisery GITAMMN. These are (s) “mpumtals” o

\w’p_yfmt.mwumwmmt
omnifers ani in ne way comeerned with teetse flies; (b) “Neavy® or
‘Oengs” primery ferest, coowring W 10 four or five thousand feet
(Phote. 1. )“mum,-om-m1
m.-uymm.mtwcmunmtdm
undred feet and overshade tiers of trees and sliwube of lower grewth
mmu..-»m:mummmtm.

(o) A type that has in one distriqt nown to me succesafully re-
invaded areas of sesondary wooding withythe help of the natives

and is thetf no longsr wholly primery. in previous papers 1 have
referred to it as ‘revine-type" farest, and this term might for

the mament stend.

This assceiation in the latitude of Beirs, is deminated dy the
huge buttressed wree Piptadenis Puchanani (shewn reeumbent in Phote
2 ), and by a tall form of Albirzia fastigists, bath trees being
deoiduous. Its Landelphia rubber-vine whioch does not ococowr in the

£ T sy oy
‘heavy’ primary’ forest is 1. Kirkil. I have nowhere seen Glossina

3vs

trevipalpis mare abundant than in thie ‘ravine-type® wooding (photos
2 and 3.).

(v). _Ihe Sevesmah Corwations.
I mention enly those that are of rather special importance.
Savarmah includes savarmah woodland (with a olose to falirly olose
stand of wrees, Fnotos. 4gByby®,10,11,18 and 81), tree savannah
"here Lhe trees are far apart (Photo.18) , ehrub savannan (which
mAy be combined with any of these (Photo,lS )» and may, by
spread of its slrubs, redusce the whele to “"sscondary thiocket®
(Photos. v.u-nv)qq-un—n(w.n—nu)w
in the main of trees and alwube. T™he term “asscolation® 1s used
for the individual plamt- k<sic.  ocontained within the formations.
mfommmmmzrc-uwmxmuw
special attention to my remarks under (v).
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n mmcuu wwat

g-“'un“uu. Mmé&&- '
,Wawu-ﬂl\-ghnqumm
engrises vithin 10001 o lepge varisty of, spesies amt gn
mmmmmn—muﬂ
Brashystegia. nmmq”tmdlﬁk k.

04d00-4f—tho-uountain-patedss sntentensovandeslangs - for it 49
ok vl Lot .
tteede a "demmdasion® r-nu-.w-

Mm
b _Seukh-west—ocernerof lale-Sieterdaey I know of 1ittle
Brechystegia woeding below an elevation of "‘”ﬂ foet uu is
not m and often it is heavily infested-/with ¢ .. These
w7 be either S mersitans , 4. pallidipes , or @, brevizalads, or
two, or all three of them together, the presence or absense of
m-,umrummonm-ntnuwm

deoiding.
(11) m%« Ashota rarmation, wnieh,
m.mwuuzumuuﬂwuumxm
m—.mywmum—mum
the Brashyetegia formatden, covers, under a fair reinfall, large
weas of “depesited® eeil in the flatter] lower-lying parts of the
Tangeafiln Territery ait in Porfugiese Baet Afries, It is flgured
um.ouu-mmsmw:mx_o.
ssreitans; alse, wiler the respective right comiitions as negiine
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tuloket, 8. palitdipes, €. Mevipalpie and osusteny.
(111)e * gsssie Sevenneh woedlapd on granite under drier
conditions hwmm_-umﬁj\'v.‘.
feor Brashystegia). The ares more partiocularly illustrated in 3
Photogreph 18 is that sectien of the Mvansa Aistrict which is
Muma—tum-mm--m
memwmuulywmm.
WMdMommmummmnm
scattered Mywmwu.uwuumum
general acacia wooding oonsitute a strongly contrasting associstion
of their own, which, to judge from the finds of puparia, is at times
not unattractive to the tsetses. The rest is essentially an

asscoldtion of acacias and acacia-like trees (Albizsia hypoleuss,
Piptedenis Hildetrandtii, Dislrostashys) emd though broad-leaysd

species are r'&:do@\n losal am-mﬁit nmu Wuah of the

A
oentral partion of the Tanganyika territory and in others of the

drier areas of East and South east Afrioca. Aoagia spirocarph,-ef
—
drier oondit dominates under tiv—wore

&8 between and about the bases of the kopjes with much rook below
groud, Le-Ahe-mest prominent Wember. It is associated with a
type of thiocket which oontains an xerophytioc element ( Photo. 15)

and other acacias dominate under other conditions of depth and

moisture and soil.

(4v). * . . ste . I figure this

formation in order to check an error that is beocoming oommon. The

term was coined for, and should be confined to, the vory distinotive

assooiation of small thorny trees that grow in the remarkably
orchard-like fashion that is shown in Photo 14. It is often
wrongly applied to other savamnah associations. The photograph
¥as taken by me not very far from the type loocality (Kilimanjaro
region).

(v). mm. Open spaces and areas in East Afriocan
woodland at the elevatioms concerned with tsetse are due to
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All-drained molsture, seascnal or permanent, that is sufficient
“NWMWM(MCMQM“M
by great herds of game and cattle; and to native settlement,
pasteral and agricultural ocombined, that is sufficiently dense
te produce the effect shewn in Photo 20, It is capable also
(gress growth being sufficient) of being retained or, I an
oonvineed frem the observation of many years (Photos 18 and 19),
brought ahout, by the systematic postponement of graas burning
to the end of the dry season, When brought about by native
settlement, grazing or grass fires, it is impermanent, although,
vhile it lasts, tsetses are banished and is likely that, with
organisstion, these factors could be used for their final, if
gradual, expulsion. The tree roots ocontimue to live below the
ground and to send up shoots that are annually grased or burped
off, Remove or merely thin the herds of game or oatble, or
portions of the agrioultural and pastaral populstion, and gontimie ;
to burn too early, and the shoots grew \Q‘.:;l four or five years
form young wooding that is sufficient to attrect and harbowr
teetsos Lf it should be within oarrying distance of ooumtry
already infested, Such settled or grazed areas, in appearance
open savannah, might more acourately be termed "suppressed
woodland® (Photo. B0 )e

(o). Begondary thioket formations.

Any of the SBavammah formations, exoepling those from which woody
growih is excluded by an excess of ill-drained moisture, may be
turned into dense secondary thioket tlwough the agencies described
on pags .

Photos 0 and 7 show thiockets developing in Brachystegia woodland
through unthorough grass burning, Phote l.:;‘fh.tonu oommenc ing
to fam in Acaoia-Lonohooarpus -oodln‘?-)t.hon thiokets later
become dominated by Grewia, and extensive, as in Photo 18)

Photos 1l and 12 show the development of dense Grewia thioket in
Oomtretum wooding, Photo 17 the invesion of Oommiphora orchard




8. 3u8
1ll-drained wmoisture,; seasonal Or permanent, that is sufficient
to be inimical te tree growth (Photos ¢ and 28 ); Ve grasing
by great herds of game and cattle) and to native settlement,
pasteral and agricultural ocubined, that is sufficiently dense
te produce the effect shewn in Photo 20. It is capable also
(gress growth being sufficient) of being retained or, I an
convineed from the observation of many years (Photos 18 and 19),
brought ahout, by the systematioc postponement of grass burning
to the end of the dry season, When brought about by native
settlement, grazing or grass fires, it is impermanent, although,
while it lasts, tsetses are banished and is likely that, with
organisetion, these faotors ocould be used for their final, if
gradual, expulsion. The tree roots oontimue to live below the
groun' and to send up shoots that are anmnually grased or burned
off. Remove or merely thin the herds of game or ocattle, or
portions of the agrioultural and puwru ’om.um. and oontimue
to bwrn too early, and the shoots grow w'u fouwr or five years
form young wooding that is sufficlent to attrect and harbour
teetses Af it should be within oarrying distance of oountry
already infested, Such settled or grazed areas, in Appearance
open savannah, might more soocurately be termed "suppressed
woodland® (Photo. 80 )e

(e)s Bggondary thioket formations.

Any of the Bavermah formations, exoepting those from which woody
growth is exoluded by an excesn of ill-drained moisture, may be
turned into dense secondary thioket tlwough the agencies descrihed
on page - . .

Photos 5 and 7 show thiokets developing in DW.“EA wood land
tiwrough unthorough grass burning, Phote L:ﬁh.lokou ocommeno ing
to form in _Aiu_tn-bmm woodln.‘?)'.h.u thiokets later
become dominated by ;-'zt_b, and extensive, as in Photo 12)

Photos 11 and 12 show the development of dense Grewia thioket in

Oombretus wooding, Photo 17 the invasion of Oommiphors orchard
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steppe by & very highly merephilous (ary) type of thieket,
osmprising Sanseviera, Orassulacess and other succulemts and
eventually, often, tumming inte “Euphorbdia - steppe”, & veppehighby
ssvoptibbous haunt of rhincoercs; and 21 shows a somewhat less
zerophilous type of thicket, still with much Grewia and some
“_}.E that is abundant, and inoreasing, in the asacis savarmah
woodland of the Mwansa sleeping sickness area. In the Kazm
Mountain foot-hills and near qua » thickets of, bamboo 28

A e e
making suocesaful is-verdews of Brachystegia wooding.

*Cultivation ooppioe”, and its eventual development on the
richer “deposition® areas vith fair rainfall, imte namely
*oultivation forest®, is shown in Photos 15 and M4 respectively.

In somé plages ocultivation ooppice from thirty to m yoars
0old has taken on mush the aspeqt of poor primary forest and may, it
is possible, be oomposed of species that figured in the MN
primary forest of these plains, It is probable that the dense
secondary forest types described by me om p.S21 of the Bull, Ent, R
for March 1921 are also in all cases "cultivetion forest®, I have
there given a more detailed history and deseription of interesting
varieties of ocultivetion ocoppiloe, oultivation forest and other thio
types than I have space for here. Gome of Lhem ocover great areas
and comprise the Portuguese rubber forests. The dark and the
striped areas in Map 1. indisate roughly the distribution of some
of these types and of their associated tsetses in the area specially
investigated by me.

(4). L § .
(@)  Iringing assooistions.

These may be road or narrow, herbaceocus or woody, of primary
type or nerely fif savarmah, charscterised by or somposed wholly
of thiokets or largely without them,

The tall reed and papyrus growth that fringes lakes and borders
or fills some rivers, is of the herbaceous type, and seems Lo be of
ne real importance in regard to tsetses, Partiocular scacias
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nym.frhpem“q-
”-ﬂhfwhmnm."m
niles, Abpn..—n,wmnin foras & very
mﬂmhﬂ. d.d'ph.yrmm.tb
splenddd mahegany , » Khays nyasies, which in Poptuguese Esst Africs
especially, commonly fringes rivers in savammah country with or
vithout another fine tree, Adine migrooephals. @wampe have their
own fringes. Odine mmilis, young tress of which are shown in |
Photo 18, gall bearing and other acscias (A.dbpanclebium, snd one
or two others), oombretupms of the tetraphyllum-kilosanm affinity
all small trees, are somewhat specially venturesome in their

attempts to enter swampe, Bugenia latifolia, Uapaca sangusberice
and U.kirkiana, respectively like seamonally wet ground in

partioular areas or husdu.mru-}.k olsewhere (under batter

"u‘%‘u w latitude or olonum%om-nc sround d_
00oWTing) a2  savannah woodland on D g1 0p0s.

Some of the woody river fringing formations harbowr permanant ly
[ P ~ Sra
in aahy cases 0 um'M”, but the fringiy
A ‘. . ¥

formations in East Afrioca generally -J:;"-"-’-C important as a refuge
and oonoentrating place during the height of the dry season for the
fldes of the morsitans group, for these then vaoate much of the
remaining country owing to the fall of the lear and the grase fires
and their oonsequent exposure to intense drought oconditioms. It
has been suggested that the olearing of these "primary oentres®
might alone suffioce to olear a belt of rly, and, for some types
of belt at any rate, the measure seems promising enough to be tried,

4. The requirements of the different tsetses as regards

vegetatlion,

0l6ssina trev s Newst,
A heavy-thicket fly., It is found especially 1in the “ravine-type®
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BAYy present a frings of savamnah m L]

'“mwumran.pﬁ:m
ailes, A Iarge Pis, usully with understrube helow, forms & very
shady and oonspioucus frings, and, of primsry forest tress, the
splenddd mahegany , Khays nyasics, which in Poptugusse East Africs
especially, commonly fringess rivers in savammah oountry with or
vithout another fime tree, Adina migrooephala. Svamps have their
own fringes. Odina humilis, young trees of which are shown in
Photo 18, gall bearing and other acacias (A.depanclebium, ~nd ome
or two others), oombretuyms of the tetraphyllum-kilosanum affinity
all small trees, are somewhat specially venturesome in their
attempts to enter swamps, Bugenia latifolia, Uapaca sangusberios
and U,.kirkiana, ro-po&'.lnly like seamonally wet ground in
partioular areas or hutdoo.thru-?_k elsewhere (under baetter
uﬁ.‘*‘w latitude or oxonum??m:u-.-nt ground and
ocoowrring as savannah woodland on Wi slopes.

‘:“o- of the woody rlv:',::‘mm. formations harbour permamently
in aany ocases 6 is and/G.trevipalpip, but the fringiy
fc-u:n- in Bast Afrioca po;\-'dly -{;:: important u.'n refuge
and ooncentrating place during the height of the dry season for the
flies of the SLQ—_ group, for these then veoate much of the

remaining country owing to the fall of the lear and the grass fires
and their oconsequent exposure to intense drought conditiomns. It
has been suggested that the olearing of these ‘primary oentres®
might alone suffioce to olear a belt of fly, and, for some types
of belt at any rate, the measure seems promising enough to be tried, |

4. The requirements of the different tsetses as regards
vegetation,

Gléssina trevi » Newst,
A heavy-thioket fly, It is found especially 1in the *ravine-type®*
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faresy’ (Photes ¥ and 3 and Nap 1)) in ssstmiary formatiens
Peluveded by primary shrud-growth; in all the mers heavily shedy
Y9908 of sspeniary thicket - that'is, in eultivation forest of
44Preent kinds { as Photo M)) in sapling thicket and stwub
thisket where these are overshaded also by the trees of the
savamrah woodland, and in such of these thickets as are not
overshaded as supply the requisite amount of shade in themselves;
and in sush fringing formationsas Pious and Acsois and Alfissis
with unden-thickets. I also found it in dense bamboo thickets
which, frem hollows at the bases of the eastern foot-hills of the
Kaguru mowtains (Tanganyika Territory) , were ascending the
slopes in invasion of the Brachystegia woodland.

Alstbugh 1t is thus easentially a fly of deep shade, I have
myself only onoe found & few in the "heavy" primary ferest type,
It attaoks animals entering its thioket or passing cless at any

time of the day, but it leaves the Lhickets more freely in search
of food and females only from sunset on. The fact is worihy ef
stuldy (see Map ?) that @arth of the Kenya oolony border only
6.fusea has been found of the large, dark téetses, and south of

1t (s far &- Mars bday) ealy @,brevipalpis.
.)‘lpltm' lake shore and mm. fly that is banished by

narrev long-shore clearing but that may extend back for some
distanoe in dense wooding there this is allowed to oome to the
shore. To de found even in the lightest of shade fringing the
wvater, provided as gD, Piske concluded from his observations
on Lake Viotoria, that soattered points of *massive” wooding
are present here and there as points d'sppui. The following
are some points in my own very limited experience of this flyi-
| Souttered dense Grewia thickets twelve fast high appeared to
sufrice for the last named purpose on Kilengi Island in Lake
Tanganyika, nothing #m-in being present, and these would
doubtless figure amengst the points that would have to be cleared
for the eradication of the fly, Puparia were found in these
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ferest (Photes 5 angd 3 and Nap 1)) in seosmiary formations
Pelavaded by primary slrud-growth; in all the mers heavily shady
YyPee of sspeniary thieket - t'1s, in eultivation forest of
A4Pfeient kinds ( as Fhoto M)) in sapling thicket and shrub
thisket where these are overshaded also by the trees of the
savamrmh woodland, and in such of these thickets as are not
overshaded as supply the requisite amount of shade in themselves;
and in sush fringing formationsas Pious and Acacia and Albfissia
with unden-thickets. I also found it in dense bamboo thickets
which, frem hollows at the bases of the eastern foot-hills of the
Kags*u mowntains (Tanganyika Territory) , were ascending the
slopes in invesion of the Brachystegis woodland.

Although 1t is tlms easentially a fly of deep shade, I have
myself only onoe found a few in the “heavy" primary forest type,
It attacks animals entering its thioket or passing close at any

time of the day, but it leaves the thickets morse fraasly in search
of food and females only from sunset on. The faot i wartly of
stuly (see Map ?) that ®orth of the Kenya oolony border only
6.fusea has been found of the large, dark tsetses, and south of

1t (as far &c Mars bday) mly @,brevipalpis.
.nlpul.u hlo shore and h-vnudn fly that is banished by

narrev ln‘d-'o olearing but that may extend back for some
distanwe in dense wooding there this is allowed to come to the
shore. To de found even in the lightest of shade fringing the
wvater, provided as DD, Piske concluded from his observations
on Lake Viotoria, that scattered points of “massive"” wooding
are present here and there as poimts d'sppui. The following
are some points in my own very limited experience of this flyi-
Soattered dense Grevia thickets twelve feet high appeared to
suffice foar the last named purpose on Kilengl Island in Lake
fenganyika, nething mmun being present, and these would
doubtless figure amengst the points that would have to be cleared
for the eredication of the fly., Puparia were found in these
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M(u-mnu.umnm-,m.mmsm
“h-wm}‘-’mrm“umw
memm—u.m.mu&m-. The
ny(wm\_u-m&-u\-u.mn
yards from it under an Afzelis shading & grewia thicket that
extended over boulders to the water.

(b): Like Piske I failed to find palpalis on the southern shore
of the Speke gulf. m.-n--nmuy-h-cmm
&8 the result of native settlement (Photo ) and such
r-opomcer-oedtvuuooo\rmmnl-'m,mn-
mtboﬁ&m.mmuhy,mmuuwm&l&oll
-ﬂ-‘m,wuwlmtumu&“lyw
ugasire islami. Wnile on Vieteria I had the interesting
w«ummnbmmmrmpm
\mmbyu-unmw-umu«mugun
.m'MN‘W-M.WWlmﬂw
under growth, the (") near & water<wels Ac.

(o). mwmrm.mn‘um”zu
AMNM%M&D‘W“U&\IN‘“CQ !
m:mmt’"-.d““dﬁo
Mouommucwr-.mmucmuuu-r
direetion, m-—,mmnovwelwm
t.l.'roobotn‘u.odulmua.plm,cruarllol-yhnn
come from cances arriving &t a landing place close by.

An interesting position (noted near Kirando and at the wood-
supplying station of Kibweza) exists on portions of the eastern

shore of Tanganyika in the fact that omm Gepalpalis

are there in contact, The shere for many hours together (as ome

rew AV WA —

»a

travels by steamer) is a steep, high mountain slope that falls sheer |
inte the lake and is olothed with opeR Brachystegia savannan

wooding. Whitemed bdoulders frings the lake continuously and a

thin line of (for the most part) light bushes fringes the boulders,
but, wherever a glen or a little hollow comes down, thicker bush
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thickets (under rocks amd, in special mambers.in s oave that vas
Bidden 1n one of thew)fome wers found also along interventng
Pieces of shere under small, dense, ruslwood likxe bushes. The
ny(w_)u-ce-wunrm&-mm-uvo
m&-stﬁ.niul_u“tuu@maﬁhhbtﬂn‘
extended over boulders to the water.

(b)s Like Piske I failed to find M_L' on the southern shore
of the Speke gulf. m.-h-oh-.uyolo-ct'odym
&8 the result of native settlement (Photo ) and such
rare points of wooding as ooour are neither dense nor extensive.
On the other hand, in Mara bay, on the shores of which there is
wuch more wooding, we uﬁ&s_l_unmxumnn'nlyon
Mugasire island. While on Vietoria I had the interesting
umdum.mrybnmwmmrmp_y
tmmwmxmmwnumuummmu
-wcwm\mum.upmlumwm
under growth, the (") near & water-hole Ac.

(o). Near Kirando on Tanganyika, eight flies were ocsught in
& dimimutive Grewia thioket oo-extenaive with the shade of &
solitery Acesia spirgearps that, grew on s olear plece of shore
which also was quite clear for a considerable distance in either
direetion, m--yn-nhun"tanullmmm,
the tree being used as a halting place, or the flies may have
come from cances arriving at a landing place olose by.

An interesting position (noted near Kirande and at the wood-
supplying station of Kibweza) exists on portions of the eastern
shore of Tanganyika in the fact that G.morsitans and 0'&511'
are there in ocontact. The shore for many hours together (as one
travels by steamer) is a steep, high mountain slope that falls sheer
inte the lake and is oclothed with opel Brachystegia savannah
wooding. Whitemed boulders frings the lake contimously and a
thin line of (for the most part) light bushes fringes the boulders,
but, wherever a glen or a little hollow oomes down, thicker bush
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nnu—--nmmnnmu-um.m
rosting-shelter for G.palpalis. At many of these depressions
& Barrew sandy beach fronts the little sorap of wooding and the
beds of some of the larger revines, which ingclude one or twe
oensiderable canyons, run back level with the lake, earrying the
deuse wooding ( ant perhaps palpglis) with them. Similer dense
secondary wooding with lianas olothey one or two small stretchés
of foothills that intervens between lake and mountadn, as at
Kasodyi .,

_Sloesins Austeni Newst.

A heavy thicket fly, I have taken this tsetse and its empty
puparia sometimes in very great mmbers (a), in broad ﬂ'm‘
forest of dense seocondary and “re-invaded ssgondary® types, amd
in three types of secondary thicket far from water- namely (b),
that type of cultivation forest, thirty years old, that I have
referred to above as simulating primary forest and that is
suffioiently, though not aotually, represented in Photo My
(6), Acscias of a rine type (w or near it) that
had sprung W on abandoned cultivetion on "deposited’ soil near
Kilosay and in & damp enclave in Brachystegia wooding in the
Kagaru foothills, and become enalwouded densely with &
Cuourbitaceous olimbery and (d) some puparia, in heavy Grewia-type
thiokets in the savarman wooding shown in Photos 9 and 10.

@lossine pallidipes Austen.

This fly gives one the impression at first of being at home
vherever any of th: other tsetses ooowr, but experience of it
shows that, like own. it 1s essentially a thicket rly,
though the types of thioket it affects are less deeply shady than
theee whioch are usually haunted by 0.hv1&zu and do not
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with lianmas marks its oontaoct with the lake and affords a perfect
resting<stelter for 0.palpalis. At many of these depressions
& BarPov sandy beash fronts the little sorsp of wooding and the
beda of some of the larger revines, which include one or twe
Mhm.mmxlnﬁnumm.mh
demse wooding ( and perhaps palpalis) with them. Similer dense
seoondary vooding with lianas olothey one or two small stretches
of foothills that intervens between lake and mountadn, as at
Kasodyi .,

_Sloesine Austeni Newst.

A heavy thioket rly, I have taken this tsetse and its empty

puparia sometimes in very great mumbers (a), in broad fringing

forest of dense secondary and ‘re-invaded secondary® types, and

in three types of secondary thicket far from waler- namely (b),

that type of ocultivation foree', thirty years old, that I have
referred to above as simulating primary forest and that is
suffiolently, though not aotually, represented in Photo M

(6), Acacias of a fine type (A.campylocan or near it) that

had sprung W on abandoned cultivetion on "deposited’ soil near
Kilosay and in a damp enclave in Brachystegia wooding in the
Kagaru foothills, and become enalwrouded densely with a
Cuourbitacecus olimbery and (d) some puparia, in heavy Grewia-type

thiokets in the savarmanh wooding shown in Photos 9 and 10.

@lossine pallidipes Austen.

This fly gives one the imyression at first of being at home
vherever any of th) other tsetses ooow, but experience of it
shows that, like QM" it 18 eesentially a thicket rly,
though the types of thicket it affects are less deeply shady than

those whioh are usually haunted by G.brevipalpis an! do not
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require the overshading by savarmmah trees which is demanded
b Ratter 1y in velation to 1te lighter thiskets - iu faot
are preferred without. Twe facts have struck we stromgly, '
The firet is that I have not yet found G.morsitans in large
afeas of ocontimuous Shicket, whereas these are haunted by
G.pallidipes, The second is the faot that in savarmah weoding
-'ouc'(mm.o“w)mtumw-—-ctm
flies, we (ur BeW, Bisshopp ard, later, myself) took puparis

of the second chiefly in the thickets that are soattered Mi
through this wooding, whereas the position as regards O.morsitans,
which was treeding mainly under the logs in the savannah wooding
between them, was the exmot reverse of this. Oultivation oeppioe

r

(photo 1%), of any of the rather lower types, is a partioular
favowrite with G.&l!dlzl. which, in the areas in whioh {t
exists, will probably hold its om to a very late date with the
assistance of the native cultivation that produce theese thiokets.
I have gained '‘he Lmpression regarding this fly that it ranges in
search of food Lo a greater oxtent than any tsetse with which

I have worked much, and that this is the reason why it may be
found in small numbers {1 the woodland generally, away from the
thiokets, GSome of the types of wooding from which I have taken
it in oonsiderable or fair mmbers together are shown in Photos.
4,9 and 10, 12 and espeocially 17) in smaller mmbers, or as odd
flies, in 2,%,%nd 6, and 11, In 1, not at all,

leesins Moreitads, Festjv.

A savammah woodland fly found in a variety of savamnah woodland
and silrubland assoolations, this fly had nevertheless, its
oonsideradble limitations. I have not found it in any but emall
thiockets or the edges of larger ones, and {t dq-o not oocowr at all
in the denser, heavier types of forest (as in Phetos 1,2,35,14,15%,
4) though it will sometimes “follow® in for a brier distance.

Ite seasonal limitations - the fact that in some fly belts at
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require the overshading by savaimah trees which is demanded

by At Latter Cly in velstion to 1te lighter thiskets ~ in fact
e preferred without. Twe fects have struck we strongly.

The firet 1s that I have not yeot found G.morsitans in large

afeas of ocontimuous Shicket, whereas these are haunted by
Gepullidipes, The second is the faot that in savanmah weoding

on "silt® (Ehotos. ¢ and 10) that is haunted by mmbers of both
flies, we (r D¥, Bisshopp and, later, myself) took puparis

of the second chiefly in the thickets that are soattered bhrosdoast
through this wooding, whereas the position as regards G.morsitans,
which was treeding mainly under the logs in the savannah wooding
between them, was the exmct reverse of this. Oultivation oceppice
(photo 13), of any of the rather lower types, is a partioular
favowrite with G.Eudigc. whioh, in the areas in which {t
exists, will probably hold its om to a very late date with the
assistance of the native ocultivation that produce these thickets,
I have gained the Lmpression resarding this fly that it ranges in
search of food t0 a greater oxtent than any tsetse with which

I have worked muoh, and that this is the reason why it may be
found in small mumbers L1 the woodland generally, away from the
thiokets, GSome of the types of wooding from which I have taken
it in oconsiderable or fair mmbers together are shown in Photos
4,9 and 10, 12 and especially 17| in smaller mumbers, or as odd

flies, (n 2,5,5%and 6, and 1l. In 1, not at all.

lessina Moreitads, "estdv.

A savarmah woodland fly found in a variety of savarnah woodland
and shrublamd assoolations, this fly has nevertheless, its
oonsiderable limitations., I have not found it in any but small
thiockets or the edges of larger ones, and it aqn- not oocowr at all
in the denser, heavier types of forest (as in Phetos 1,2,%,14,1%,
4) though it will sometimes *follow® in fer a brier distance.

Its seasonal limitations - the fact that in some fly belts at
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least it is driven by leaf-fall and Arought oonditiond to
venlblous=s oguoentrate anmually at certain of the moister or
shadier spots - are well knmown,

That it has yet broader limitations seems likely from a
glance at the socompanying maps. The area shown as oocupled by
it in Yap 1 was visited by me twice ;t an interval of eighteen
yoars and the fly on the second occasion was found still confined
to that area., In the country to the west, into which it had
failed to spread, o.&uuzn, and w were present
in numbers, though in varying propartions in sympathy with the
type of thioket that was loocally available, The suggestion
conveyed by Map 2 is touched on under G,swymnertoni -

Sleesins Swmmertonl Austen.
Map 8, (Mwansa) should be consulted.

What is the reason for the aharp demarcation here of the tiree
species of the morsitans growp - pallidipes north of Ushaffent
(amd the only fly of the group found in Kenys). éwymnertomd in
the Acasia wooding of the contre and morsitems in the (rachystegia
of the west and south? Wooding is hardly the whole factor for

in some parts of East Afrioca G.morsitans and G.pallidipes exist

together or separatelt in Acacia wooding (Photo 8), mlo_l.
pallidipes is very oxtensively found in Brachystegia wooding
(Photos ¢ and 8), ., sometimes in ocompany with G.morsitans, in
other places separately from it., Is it oclimate Y It 1s
interesting to note that the rainfall in the EBrachystegia area
marked as inhabited by G morsitans is ahown in German ocharts as
double that of 'he Acaoia area infested by w. Climate
is quite lixely to be the dominant fasctor, but mare needs to be
done in investigation of this interesting point,

O swpmertonl was found inhaditing & savamnah area with very
Adr D&/ thickets ( which it utilised for resting and btreeding)



Pt no eontimuous thioket arees. It is unlikely that it would

Mwumwhmmm

tn gmaral hebis n”mo.-nu-. It was ea &
mw”mmm«m

vooting meer \he Nbarc-gfil River (LzVietoris) vith heevy, but
Welen thickets sontaining brevipalpis.

(a)e 488 result of their differemt requiremsnte in vegetatiem.
While they obtain epportunities of feeding on the savamnnah
animale vhere the thiskets are net contimwus, é.trevipalpis amd °
G.austoni oome into special oontaot with the animals whioh; at fhe

olovations at which tselses are found, freely enter or INiabit
dense wooding and demse thickets, Thewe , (mmongst the larger
mammals) are elephant, buffalo, bush-pig, bush-busk, Harvey's
Ghather, Suni, baboon and menkeys. The last, it may be Judged
froem their susceptidility to trypanosome infection, are not often
susoesafully attacked, but there is evidence from several sources
t0 guggest that baboons are freely fed on, and I have myself mow
found teetees on shot baboons and come into the midst of tsetses
on reashing a spot from which I had driven baboons. In fringing
forest and fringing thioket 0.brevi 8 and G.austeni would
oome into comtact with hippepotami and (in places) water-buck,
also, if they feed on them (as my finds of brevipalpis puparia
on the little island of Mugaaire in Lake .Victoria suggest, is
possible) orcoodiles. I have already (Bull.Ent. Res. vol.Xl.
Pt.4.) given direct and indirect evidenoce for the view that pigs
@e much fed on by GsWrevipalpis.

Oving to the faot that the latter fly at any rate oonfines
iteelfr to its thiskets emoept in the evenings, it does nat ocome




et mo eentimucus thicket arees, It 4o wmlikely that it would
“wummummu
tn gmeral hebl’ u“momu It was e &
Prectivatly aheit'/ from seme perticularly fine A. spiroccerps
wooling meer \he Nharvgfil River (IVieteria) with heavy, but
Welen Ahickete eontaining brevipalpis.

(8). TheRalatisme of the different Testses to the faums
and thelr wrevable pethegenio importanse.
(a)e 4.8 result of their different requiremente in vegetetien.
mmymmmtmwrmmmmm
eaimals where the thfokets are not continuous, ¢.brevipalpis and
gﬂmmmmmsuumm-mum
olovations at whioh teetses are found, freely enter or inhabit
dense wooding and demse thickets, These , (amongs: the larger
wtmmals ) are elephant, buffalo, bush-pig, bush-buek, Barvey's
Ghiher, Suni, baboon and menkeys. The last, it may be Judged
frem their susceptidility to trypanosome infection, are not often
suseesafully attacked, but there is evidence from several sources
to suggest that baboons are freely fed on, and I have myself now
fc-smm-\mw-mooumummazm
on reashing a spot from whioch I had driven baboons. In fringing
forest and fringing thioket O.brevipalpis and G.susteni would
oome into oemtaot with hippopotami and (in places) water-buck,
also, if they feed on them (as my finds of brevipalpis puparia
on the 1little island of Mugaairo in Lake Viotoria suggest, is
possible) orocodiles. I have already (Bull.Ent. Res. vol.Xl.
Pt.és) given direct and indireot evidenoe for the view that pigs
e moh fod on by OsWevipalnis,

Owving to the faot that the latter fly at any rete confines
itaelr to its thiskets emoept in the evenings, it does nat oome
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greatly into ocentast either with men or (l#iu-bm
herded) his pattle and I am soquainted with a herd of cattle whish
nas been Miming for many years, with alleged small loss, on pasture
on ¥hich are patehes of cultivatign-forest that are imfested by
G.twrovipalpis and G.austeni, and I found & very similar positiom in
relation to the first-named fly on Lake Viotoria.

The feeding habits of G.palpalis are well known. It probably

oomes into especially olose ocontact with the Lake-shore and riverine
populations of man when the absence of ungulates induces it teo
oonocertrate mere on man and the reptiles,

G.pallidipes will meet with the food animals I have already
enmmerated as inhabiting or visiting thiockets, but it ia also found,
ranging (es I believe) anywhere in the favannah woodlands containing
its thickets and it has possibly, under undisturbed conditions, a

wider range of mammalian food-animals than any other tsetse. It
oomes into oontaot with man,

G.morsitans, inhabiting the savarmah woodlands and (in my
experience hitherto) avoiding extensive thicket, is a game fly as
opposed to a bush-pig fly, but it also ocomes very freely inte
ocontaot with man, living, wandering ard travelling in the same more
or less open formations.

G. swynmnertoni has, for practical purposes, the habits in this
oonneotion of G.morsitans, It oomes into ocontact Woth with the game
generally and with man, and, on the kopjes, may take toll of hyrax
and probably of baboons, but bush-plgs weuld appear to be soaroe

in its oountry.

(b)_As & result of their preferences in food.
.M does not readily attack man and I have been wmable

to got no reliable idea of its abundance, or even, sometimes, of
its presence, without using osttle as bait to draw it out., To

G.austoni even cattle do not seem to be & strongly attractive bait,
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I\ has besn shown experimentally that 0.brevipaipis san ast as
veotar af psthogenie trypancsomes, but, having regard both to its
habite in relation %0 vegatation and ranging and to its food
m.xwmmtmumw,upm
important in relation to human trypaposomiasis and will be of
little importance (though of some) in relation to nagana.

Q.pallidipes will attack man, partioularly if food animals are
scaree, but (my results hitherto, with and without bait oattle,
suggest ) is iymmnwyunwmumOMle
wm. I think it is doubtful, though I should be
sarry, yet, to state the view oonfidently, whether G.pallidipes
vill ever be of great importanse in relat{em to sleeping sickness.
It 1s, of course, of great importance in relation to nagana,

Gemorsitans, G.swynnertoni (and, as may be stated from other
people's observations, net my own, Gotachinoides and G.pll‘p:_l}_l)
are far less loath to attack man at any time than u‘:’_'he other
species memtioned, axd with food animals scarce, attack him very
freely and very successfully, They have alsc, as wo have sean, !
every oppertunity of ocoming freely into contact with him, These
flies are of the greatest importancs, actual or potential, in
relation to husan trypanosomiasis, and the first two, where they
ooowr, are of great importance in relation to nagags.

6. The re-actions of the different tsetses té game destruction,

B0 far as we oan say At present game may beé divided into two

oategories in relation to means of destruction other than dense

n &l ~ s rpan ’-—-....1
“Ysmman settlement (Photo lo)[ 1 possibly exterminable, and
inexteruinable. The game of the unthioketed savamnahs, including
wartheg, is probably at last, exterminable, )

That of the dense ".Nobu. exoepting o—loph-n and burfalo, is
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mum-—'mm.umm .
inexterminable animal (ummmnﬁ-&u)uvm
M.mcuum.mawmrmamm
inexterminabls tirough any possible extermination of large
mammals, and, in point of faot, 1 have seen large populations
of ,‘_’M in farests and thickets in whioh they must
have been living almost entirely om bush-pigs, while it is
mmmtgzmo urvtmlnonoph.utnm
population is oconsideradble and little but bush-pig appears to
be left, and is the faotar, &pparently, which still prevemts
the keeping of catile, It is interesting to note further that
its thickets ani their bushpigs prevail especially in areas of
native cultivation, and as a result ct_ Such cultivation, so that
the extension of native seitlement in Lie mare open savammah
woodland areas in whioh, let us lwn;o. it will haws been
possible to exterminate G.morailens by means of game desWruotion b
will lead to the re-invasion of thess areas by, &n inezberminadle,
cattle-prehibiting rly.
G.palpalis has the reptiles to rall back on and alse readily

;w“m‘-\.«.—v\l“. M’\MT&Wt\wzn‘M
C alanmas A A Cm:v).. p-\}u P le

9. mersiiape and G.swyuperigni uight, theeretically, by

exterminated by means of the extermination of madals in savarmah
areas from which bush-pigs happen to be absent, were it not that,
unfortunately, like G.palpalis, they readily tun to man wvhem
£Ame Deoomes soaroce.

Ihe Rinderpest. The reduction or disappearance of fly in some
areas that took place coincidently with the passage of the
great rinderpest episocotio and the poesibility that it may have
been comnected with it must be glven its full weight, but the
matter was nat investigated at the time and 1t is now so long
4go that we oan hardly expeot to find out much about 1t.

We know that only a few game species were degimated, the rest
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probably for the most part imexterminabdle, and the most
imexterninable animal (and eften the most abundant) is the
iﬂ-ﬂ..mtuum.mﬁu‘htﬂm“m
inexterainable tilrough any possible extermination of large !
mammals, and, in point of faot, I have seen large populations
of _l_.'w in forests and thickets in whioh they must
bave been living almost entirely om bush-pigs, while it is
interesting mtwo survives in some places in which
population is oconsideradle and little but bush-pig appears to
be left, and is the faotar, apparently, which still prevents
the keeping of cattle, It is interesting to note further that
its thiokets an! their bushpigs prevail especially in areas of
native cultivation, and as a result et_ such cultivation, #0 that
the extension of native ssttlement in Lhe more open savannah
woodland areas in whioh, let us W";‘. it will have been
possible to exterminate G.morsitans by mesns of gane destruotion
¥ill lead to the re-invesion of these areas by an inexterminable,
ocattle-prohibiting rly.

Gw has the reptiles Lo fall back on and alse readily

@ ns man, ~Loe SCac 7 Saem N el ) maks Ny AN g
:’ ufs:.-—‘u A A Qe -\zk’ QJ;_,._,
6. moraiiape and O.ewymerigni might, theoretiocally, by

externinated by means of the extermination of maddals in savarnah
areas from whioh bush-pigs happen to be absent, were if not that,
unfortunately, like G.palpalis, they readily twrn to man whem
SARe DeoOmes soArce.

w. The reduction or disappearance of fly in some
areas that took place coincidently with the passake of the
great rinderpest epizootia and the poesibility that it may have
been connected with it must be given its full weight, but the
matter was nqt investigated at the time and it is now so long
ago that ve can hardly expeot to find out much about it.
¥e kmow that only a few game species were decimated, the rest
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mmﬁ-—-m(mmmxnﬂw)
the destruction of the susoeptible species, though they had been
m.wm.-ummmmbm.
mmd’._muumhnrmhmw
fly from extinotion in some cases, as it might in the future again,
by flliing it or by giving it its seasonal spread. The redustions
m-.-hhnhhn\mt“dmm.d
it 1s note here that the partioular animals on which
the fly sould 7+ depend to spread 1t ammmlly frob ite dry
Momu--uumammmymmcmw.
%mpu;mmw”;mwocm;m
tm-upnmon.uwmnm.nthuum.
mss—x-wmmmmcym.ummuu
externinated, wnile another wandering species, the Rland, was very
greatly reduwed, It is quite certain at any rete, that if it was
the rinderpest that led to these redustions of the fly (and this,
despite the adsence of proof, I am strongly inelined to believe)
4% 414 s0 by semething very far short of the destruction of alil
gome animals. It 1s theoretiocaily pessible that its sparing of a
m‘hdm—“l-yhﬂnmmmmtxn
d’.&mhmdoopwum.o-ymnwh_m.

e y and extension of the seStses mwn{wm
r had passed will probébly have been

isted by the going
PN

baok to of areas that had previously been 'cld‘by the
hards of oat _that sUooumbed (Photo 81).

(). -

.

diffioulty, its expense if thorough, and the impossibility of
Roeping further game from drifting in, is a feasible means of
externinating teetses wiler natural conditions, 16 at all, though
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partioular herds (e.g. of BUffaloes) that are wandering out of
teetse areas into cattle areas and apparently bringing in tastses
must be dealt with; and olose investigation, which is needed before
we do anything, might show that the exclusion of game, or of
particular game, from the flies' dry-seascn ocentres might, by
localising the tsetse out of reach of food as I have suggested in
relation to the effeot of the rinderpest, eoxterminate it or ut
least ensure that we should have the entire fly population of the
centre stationary and at our disposal for the appliocation to it
whatever measures wo nmight wish to apply for its destrustion.
Soo:ndly, I 40 not think that the extermination of the game will
either Aieirfeot the tsetse or put it beyond the reach of futwre
re-infeotion, Lif human infeots should be in the area or, later,
enter it. “ery much ths revera.,.

ests that *hodesyoes infestion

aotiocal purposes,

inyestigation. -
Ve cmbal) Ale ™~ el n t e
I Ao think that wit: {nareasi: ¢ population and no very

a

lestructive wara the tiatsses will, somo huniredus of years hence, be
extarninated antcwmtiocally g“r vast wrean i{n which they exist today.
BEven now an invasion of '_6;.."-'\!'..' 15 Lakirng D ago here and there
through the presance af ‘cmnuun; porilations of natives and ocattle
but thers 1s grea: ---Q and, elsevhere in Lho ver; same areas, it
is the tnatsss that arg invading the -tt::a: as the result of
sapricious shifting d.‘ settlements, "odmv.loru of ocattle loocally
through disease or >y\t\m"1u to a pcint below the minimum that oan
keap down the Ir‘dﬁ of the"suppressol woodland® and thus keep the
tsetases out, and he set-backs gonerally tmt must result from an
entire lack of ‘;gn\.iln'hr.. santime congestion in other parts

of the same gatll--areas s Xilling thousanis of head from failure
of grazing in gy seasons wnd the Alseases Llat accompany poor
3“".1:!\‘. Organiee - Xeep shirting the natives wnd oattle out
of any looalities that beoceme songsuted into the margins of the fly,
vatoh and reinforce threatened areas, sspecially foster the cattle
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industry, for oattle are the aateriml with which we oonsolidate
ow gains, mm hand clearing on the part of the natives .
it becomew uoougy '.o gain additional grasing in this way and
oconcentrate s'teul'.\rd enteryrise also in the margine of fly
areas and it should be poesible, subject to any vast lossos or
stock from diseases other than nagmia, to inaugurate a wteady
reslamation of grazing land from the Xbetses that will kegp pees
with the ingrease in the ocattle, épﬂvblon is in the main an

administrative one; it may be impdssible at [resent in many areas
from the point of view of pou(y or through ¥ lack of human material

u- oost or Aiffboylty of Unuolu‘ the native to take part may
-I be excessive; but it r ount- a polioy that will solve the
problem and that, by propagands anongst the natives and otherwise
should be doggedly wor YR o where it is nct yet feasible. AL
the same time 0 suxiliary measwres should be refused.
Late grass 'wfining wil 1p and in given limited areas should be
enfarceable (see partigularly Photos m'un 19), the release of the
parasites of the lﬂ) of the tsetses may prove useful or tje
isolation of dry la oentres or their olearing prove possible
and degisive in a certain type of "belt”. The last oquld be
effected by sottling natives at the deoisive spots, native recruits
~ﬁ-n gone to reinforee the margin of their cattle-area
Meing Arin’  instesd to this dlseriminative settlement in the
area selected; and & fair-sised plece of couatry might thus be
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industry, for oattle are the aaterial with which we consolidate

ow gains, engourage hand clearing on the part of the natives as
it beoomes n.oougy&: gain additional grasing in this way and
oconcentrate wioulu;-n enteryrise also in the margine of fly
areas and it should be poesible, subject to any vast losses of
stock from diseases other than nagans, to inaugurate a steady
reslamation of grazing land from the Xbetses that will keep pace
with the ingrease in the cattle, \T; problem is in the main an
administretive one; it may be impdesible at [resent in many areas
from the point of view of pou() or through § lack of human material
or the sost or ALffBoylty of Anducing the native to take part may
nov be uooulvo; but it rl’ounu a poliey that will solve the
problem and that, by propagands anongst the rnatives and otherwise
should be doggedly wor ym_to where 1t 18 nct yot feusidble. AL
the same Lime no - auxiliary measuwres ahould be refused.
Late grass wpfining -uv-lp and in given limited areas should be
enfafoenble (see partigularly Photos 15 and 19), the release of the
parasites of the pﬂ‘ of the tsetses may prove uum or the
isolstion of ary oo{::\ oentres or their olearing prove possible
and decisive in a certain type of "belt®. The last oquld be
effected by sottling natives at the deolsive spots, native rearuits
.‘&m gone %o reinforoe the margin of their gattle-area
-w instesd to this diseriminative settlement in the
ares selected; and a fair-sised plece of ocountry night thus be
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(o). aotses deve. b

I have already (Bull. Ent. Res, Vol Pt. p/ ) sketched
roughly a scheme for the pushing back of the fly through
Buropean settlement in a lgoality in Portuguese Bast Africa. 1
am aoquaintsd in addition with areas of great richness, now
swarming with tsetses, which only require the presence of
Buropean snterprise, with plenty of oafital for the growing of

DA fraak [P andd,
ploughs, to becomgy free
ied (S

A

o farmers on their borders

ocotton and other orops and using st

of the fly,‘\ Teetess are a danger
who own more larl than they oan {1y subdues but they oannot
faoce intensive Jevelp ment. /

e «.‘&—‘
(4). e meed of v wewenl. ‘o DAe reached the stage at

which we should seleot an area anl attempt to olear it of fly by
these and any Other meas.res LhAL may suggast themselves as good.
The real point in favour of the suggestel gane destruction
experiment was that it was intended! as a practioal , large-soale

attempt to solve the mroblem and that, in making the attempt, we
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I have already (Bull. Ent. Res, Vol  Pt. P/ ) sketched
roughly a scheme for the pushing back of the fly through
Buropean settlement in a lpoality in Portuguese Bast Africa. I
an aoquainted in addition with areas of great richness, now
swarming with tsetses, whioh only require the presence of
Buropean snterprise, with plenty of oapital for the growing of
A praar fPasii,

ootton and other orope and unlne o;?a 10\@-, to beoome free
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of the fly,\ Testess are a danger
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farmers on their barders
who own more land than they oan nb/&uly subdue but they oannot
face intensive Jévelp ment.

“ ey
(4). gy meed of v wemeni. ‘o haws reached tho atage at
which we should saleot an aroa anl attempt to olear it of fly by
these and any Other measuUres LhAt may suggast themselves as good
The real point in favour of the suggeste! game dssetruotion

experiment was that 1t was intended as & practioal , large-soale

attempt to solve the [roblen and that, in making the attempt, we
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disappearing and, in East Afrida, is

“M.dtbhvmha-whntmttmﬂutm-q&

through by the ammal fires, but, consisting of "pyrophytes® or

plants that individually resist or survive fire, hold theinbwm |
advance, and are now ubiquituous. "Heavy® primary forest and Sravine® :
forest are important primary types, The uvu:;nh, in twrn, wvhen

the fires are as a rule early im the year and weak, or on the sites

of abandoned cultivation, becomes invaded by "secondary thioket®.
This, in ilrn. or the savannah wooding itself, grass becoming

soanty through dense shade and fires therefore weak, may beooms
foveded by primary forest eolements and be then termed a re<invaded
sesondary® formation, The fo)rth division ie that of the desert
fermations, in which there is not onough grase to Lurn.

Fimlly, fringing assoclations, primery or secondary in eompositden,
thigket or savan.ah, may traverse any formation.

%. The witimete relation of the tsstses to the flera and the faungs

-

'  Pringing formations, prinary or secomdary; any
ie palpalis \\ woody growth at water side - the lightest
suffioing 16 points of denmer wooding are available.
« Ultimate prey reptiles and man (readily resorted to)

Jrevipalpis / Ravine type forest; secondary thioket of the
wd, in general heavier, Mctm&muaw types if
. susteni. \’M.lﬂ&mwcm;n-

| tnvaded secondary formations.
. Ultimate prey bushepige. !Man avoided.

Secondary thioket, leest so the heaviest types and
i.pallidipes those that are evershaded. Ultimste prey bush-pigs.
L- nat a favowrite.
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Geswymertoni fall back on man (amongst other food animals, imeluding

bl

(compared with the other speties) s mipimm of
o on thioket,
\nu-u prey man (readi{ly resorted to),

Savarmah woodland with thickets .
ymeptand . Ultimate prey man (readily nw 3 q
succesafully used). 3

ot

That 1s to say, if bush-pigs are inexterminable, as they seem
to be, no amount of game destruotion will exterminate O,W@vipalpls,
G.austeni and G.pallidipes. G.palpalis, G.morsitans and

often, for morsitans, a bush-pig slement) when the game is destroyed
and in the ome instance in which game destruction has been aarvied
out in a swymertoni area it seemed possible that a resulting
songentration of the fly on man may have helped to Wring sbout the
epidemic of sleeping sickness with whish it coinoiged. The hope
that the extermination of the game will lead to a disinfection of
the fly is, to a large extent, negatived in any oase if

Trypanceoms rhodesiense should be a mman trypanosome; and this for
practical purposes, it would seem to be, even if it should still
spring occcasionally from T. bruoei.

The oontrol of the flies of the morsitans group would be brought
about not by any general game destruotion, but, (in the main) by
clearing the bush gradually by means of native settlement and keeping
it olear by means of settlement and grasing. This oould be dome,
a8 fast as we opuld stock the pastures we reclaimed, rﬁuun
should find nw anywhere uwdwnlmmnu the
nargins, the material of invasion with which an increasing native
and oattle population will provide us, and 80 prevent the set-backs
um‘-WWIMMMM“OM causes
that now coowr through its not being organised., Auxiliary measures
would be trisd aleo- as Wreeding and release of parasites, late
Fess-rrning where it oan usefully be enforoed, diseriminative




wqodland and savamsh shrublend with 9
proltans. | . (mumtmmmi-mt ‘
; Y on thioket,

\mmu prey man (readily resorted to).

Savarmah woodland with t-hubu .
ymeptond . Ultimate preoy man (ruduy r"q-ul $ -ﬂ
succesafully used). \ "

\

That 1s to say, if bush-pigs are inexterminable, as they seem
to be, no ameumt of game destruction will exterminate @,bevipalpis,
G.ousteni and O.y‘nu_t_!o. Ge.palpalis, G.morsitans and
Ge.swymnertoni fall back on man (amongst other food animals, imoluding
often, for marsitans, a bush-pig element) when the game is destroyed
and in the ome instance in which game destruction has been aarried
out in a swymmertoni ares it seemed possibdle that a resulting
oongentration of the fly on man may lave helped to bring sbout the
epidemio of sleeping sickness with which it ooinoided. The hqpe
that the extermination of the game will lead to a disinfection of
the fly is, to a large extent, negatived in any case if
Irypencacms rhodesiense should be a human trypanosome; and this for
prasctical purposes, it would seem to be, even if it should still
spring ouuicun.! from T, bruoei.

Thomld’mrluootm-_g_u_gupmmuﬂbo&wpt
about not by any genaral game destruotion, but, (in the main) by
clearing the bush gradually by means of native sqttlement and keeping
it oclear by means of settlement and grasing. This oould be done,
as fast as we opuld stock the pastures we reclaimed, u'guuu if we
should find nw anywhere uw»—lw.mmzmnu the
margins, the material of invasion with which an increasing native
and osttle population will provide us, and 80 prevent the set-backs
and waste of material through looal overstooking and other causes
that now coowr through its not being organised. Auxiliary measures
would be trisd also- as Wreeding and release of parasites, late
SPeas-arning where it oan usefully be enfarced, diseriminative
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