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STUDIES ON THE REPR1ODUCTIVE 3HAVIOR OF GLOSSINA 

Location: Salisbury
 
Investigators: D.A. Dane, D.R. Birkenmeyer, C. Mousley, L. Tsoka, 

F. Chayambuka 

Normal G. morsitans survival and reproduction in control cages 
were 21-33/. lower than curbig the pre.-ious period. These reductions
 
were cosistent with ob,3ervations that field-collected stock is of in­
ferior quality during the months covered (Octobcr-Nlovember). (p. 5)
 

Preliminary tests indicate that G. morsitans pupae may be 
stored for 1 week at 8-160 0 or for 2 weeks at 12-16uC without serious
 
loss, but further evaluatior. is needed to deterrine the quality of the
 
resultirn flicu. (p. 5)
 

In stardard laboratory cages the flight activity of a. morsitans 
males declined over a (-Jay roriod by 31% while female flight activity
 
increa&-,. by 33/-. iPrther tc:;tirn: iu needed to ,how whether these
 
changes (i) are a , in fli~ht ability or axe .,rely due to changes
 
in phototaxis and (2) differ fro. chunj'ges in the natui-a] population. 
(p.6) 

0. morsitants Colon, I hes gained strength during the 55th ­
76th we k. A new :.-rrzitans colony (II) is procducing pupae at a rate
 
which should allow for self-perpetiation and increase in numbers during
 
filial tyenerations. Th, G. Pa]]irJ.,ec colony initiated in November#
 
1965 is failing rapi ly. ().7)
 

CH1I'IOSTERILIZYTIOIT OF GLOSSI' IA 

Location: Salisbury
 
Investigators: D.A. Dame, D.R. Birkenmeyer, C. Mousley, L. Tseka,


F. Chayambuka 

Tepa and metepa batches held for up to 18 and 6 months, res­
pectively, were as effective as fresh batches when tested by injection

into G. rnorsitans males. (p. 12) 

Permanent sterility occurred in G. mor-itanp males exposed
 
ad libitu2 to 25 smg./sq. ft. of metepa or in the wind tunnel to 1.0 ml.
 
of 50 tops. Reduced lcn.g3vity followin,- the latter treatment ray have
 
been due to inferior quality of field-collected G. morsitans. (p. 12)
 

Results with topical aJ;p)ications of 0.5 ug. motepa in 0.5 ul.
 
methyl-ethyl-kutone refute the basis of reports that metepa is an un­
satisfactory sterilant for G. morsilIns. (p. 12) 

Injection of sterilants into G. pallidipes males resulted in
 
complete sterility with 1.0 ug. tepa and 5.0 ug. :etepa. These dosages

sterilized 0. morsitans in previous tusts. (p. 13)
 

Permanent sterility was induced in 2-day old G. pallidipes 
males by 6- minute exposure to 10 mg./sq. ft. of tepa or metepa. lvind 
tunnel ecposure to 0.25 ml. of 59 metepa failed to cause permanent
sterility. (p. 14) 

G. a]llidineI -nles treated when 2 days old by 30 minute ex­
posture to 10 mg./sq. ft. of motepa or 0.25 ml. of 5/ tops in the wind 
tunnel were coi,;pctitivc, but other treatmonts resulted in a reduced 
production which variecd from the cxp.ctcd reduction by more than 10. 
(p. 14) 



LONG ISLAND POPULATION STUDIES 

Location:• axiba
 
Investigators: D.A. Dame, R.J. Phelps, A.M. Sinmonds 

During the period from December 1965 through 1arch 1966, over 
19,000 individual observatio~ia of G. :,orsitn: were made in the Long 
Island area. No flie, iw're detuctud movin.g from the r.:inland to Long 
Isl:nd; 2 ioved from Long Isl.znd to the mainland and 1 to Middle Island. 
Lack of apparent ,i -ration wai vetr, encouraging because this period 
offerred optuLmun ccnditions for t , mcts 15)raration. (P. 

FPyrcLund c:.tia tcs in the Long Island area indicated a slight, 
gradual increase iJ G. :orzsitans population from 'ovonber 1965 to March 
1966. (p. 1) 

For -al survey opcrations on Long Island resulted in Lincoln 
Index poj]ulatio',v'tts of .a;proxir.utcly 4,]00 and 3,0C0 males per 

square :ile in r anotard February, respcctively. Statistical analysis 
of the ri.vcy d-a -,-rdwiihthe Auust ndilove,er 1965 estimate, 
but provided a h..rosti: .ate for ieb-ror.ry 1966. In addition, the 
statistic.l an:ly is ,Cvi,cd ecstiac.tes of birth end survival rates for 

,- cn blv.sedG,, al Corit, Le7 G Island. Calculations on these aralv,%;es 
indicate 1U.%t a :in.wc insecticidc application will not reduce the 121u 
Island poi:ulation to nubers consistent with a practic:l ralL release 

progra . It is liklc.y that more than one insecticide application will 
be rcquir,d. (p. 18)
 

Sairpcaarur. Island in Lalce Kariba 10 miles west of Long Island 
has been selected as a control area for the proposed sterile male re­
lease program. (p. 22) 

The game population is being studied on Long Island in an 
attempt to cluci <latu gae-tsetse relationships. The trypanosome infec­
tion rate jn G. 1:orsi tans males was 8.3V on Long IslMd -nd 3.85 on 
Scakarwna Island. (p. 22) 

Tfhe monthly percuntacge of nulliparous G. morsitans females at 
Chirundu ranged from 26 to 56, and 0 to 37 at ]aribr. during the period 
August 1965 throu{,h :arch 1966. Over the period 67/' of the nullipars 

were inse:Linated and the irseiination rate for parous femalas ranged 
from 95 to 10C". 

Analysis of wingfray determination with G. morsitans females 
indicated that most females in wingfray categorics 4, 5, or 6 (heavy 
wing damr.ng) can safely be designated as parous; however, it is not pos­
sible to suparate illiparous from parous females on the basis of wing­
fray categorius 1, 2, or 3 (light wing dmage). (p. 23) 

LURGE CiGL FRIFjj:k STUDIES 

Location: Chirundu 
Investigators: R.J. Phelps, E. Hajdu, R.B. Borthwick
 

After modifications to the shelters in the large cage, a fur­

ther longevity trial was conducted, using oxen as the food source. The 
longest rocerd of life obtaijed wns 16 days, an( as in previous trials, 
the majority of flies disappeared soon after release in the cage. 
Y'rther modifications are now being made in the cage. (p. 24) 

V1RTICAL-C'G' rd*AhIIU Sq7UPIES 

Location: Chirwidu 
Investigators: R.,1. Phelps, E. llajdu 

As a preli.inary to construction of a cage enclosing an entire 
tree, a tutjlar ca.e 30 feet long and 3 feet in diameter has been made. 
It will be , uspcnded next to a tree trunk, and records will be made of 
distribution of flies in particular regions of the cage. (p. 24) 
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PUPAL SLARCIIMiG 

Location: Chirundu 

Investigators: R.J. Phelps, B. Hajdu, R.B. Borthwick, 
F. Wilson, J. Paget
 

Difficult conditions in the field during the rains prevented
 
collection of larger nunbern, of pupae. Phe searchers were employed most
 
of the tine in ccllecting adult flies for cage studies. A total of 79
 
pupae were colluctrri, the number being too small to indicate site pre­
ferenco. (p.24)
 

FLYROLND~S 

Location: Chirundu
 
Investigators: G.J. Dean, J. Paget, F. Wilson
 

Routine weckly estimates of apparent densities of non-teneral 
male G. .-orcians h d a decrease from lVovember to December which 
continuec')ur tho v't season. Densities roec again in April but 
declined in . /.paint doncitic,, of G. paflidiices varied between 
Vero anr (, S:; Ii.t aicnF the majrity o.he on theseei' -ectors 

flyroui w utinud at the end of >'ay except for those
rjs5ccV" sectors 
associated1 ;.ih tr using cattle paddochs. ale data from Mlay 1964 
to 1ty 196C will b. Liv,?n to the biometrics tea:.i for analysis. (p.26) 

CONhC-,1TRATIOR OF TSETSE IN 1NATUR.L HABITATS 

Location: Chirundu
 
InvestiCators" G.J. Dean, J. Paget, F. Wilson
 

The CTid of ]] oxen in riverine-opane ecotone failed to pro­
duce a pe::i'ernt conicentr, tion of G. inoritan.n and has been discontinued. 
A five-acre paddock cr. tai nine 15 o..:cnari a one-acre paddock with 6 
oxen have been start:,] near th Ilwaii'a iver aniI C :.iv'er, rcspectively, 

in a further attempt tD concentrate i5etse in a natural habitat. ioutine 
weekly s ]Jm.2of flies cauajht of," e{n ox show Vi.at fly densities do­
creased during December and January and then gradually increased up to 
May. Densi ties are hiigher in the riverine-mopane e'cotone than in aija­
cent mopane, Cembretun/Mepane and no hane/Vcirii/Yir-ia(p.26)
Ivbitats. 

SURVIVAL OF G. NOjISITAITS I: A SFtILL CAGE 

Location: Chirundu
 
Investigators: G.J. Dean, J. Paget, F. Wilson
 

The layout of the present small cage has been described. The
 
climates obtained in this cnge, the Constanit Lnvironment Room), an adja­
cent Stevenson screen and in a Stevenson ,;creen in the riverine-mopane
 
ecotone along the I-wangu River have been compared, 0nd show that the 
Nwangu River area is cooler and more humid than tie area around thu 
small cage, and the ]attar is cooler and more haurid than the outside 
air. The Coiritant Enviroin.ent Room maintains a fairly constant and 
favorable climate similar to that used in the Salisbury insectaries. 
Male tsetse survival w:as poor in Januar-y to FMbraar,, but improved from 
March to 1-iy and] b;er in small ca., os than in large ca:es*. Lifuuan t 
spans were longer in the large volue of the CE Room than in the "wicker" 
cage, while flies insmall c es in the wicker cat;e generally lived
 

longer than 'hose in the CE Roon. (p. 27)
 

COkRPETITI NiESS OF iJiDIO- AND CH ,IO-STJ.;RILIZLD FLILS 

Location; Chirundu
 
Investigators: G.J. Dean, D.A. Dame, J. Paget
 

The small cage has been repaired and is ready for a new series 
of trials in June and July. (p. 28) 
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ESTIjBUL1:,TET OF , SUPPLY COLONY OF G. MORSITANS AT CHnIRDU 

Location : Chirundu 
Investigators: E.J. Hajdu, G.J.W. Dean, J. Paget 

Initial trials :ere concerned with longevity in the Constant 
Enviror:, .rt h,oa,. Io to d ii'ficulty in locating living ,nd dead flieo 

in the larL' ca e whein an ox vao kept there full time, a two hour per 
of fliesday routirn frr ox availability w:s instituted. Mortality 

in tho ca7e was hig-h, but better survivalscollect.i in the ficl, an! >ut 
werc obtai%J i're::, n',; erur/i.'; fro-.t field-collectud pupae. Ho1st of 

largethe pupa(! JO 	 I:..ere 1[ocatc K in sand filled boxes placed within tho 
30)cag'e, indio:.;inj~.:oection of larvipo:Ation sites by female flies. (p. 

HOST I m.Y.R-E;iCF JTU)~i 

Loe'.ticn: Chirunrlu
 
IxvertLgati,.: E.J. hajdu, }i.J. Phelps
 

buv [riis warthogs beiNr; trained to act 

blood donors for tsets., kC.t on a ono fly per tube cystem. (p. 32) 
C!:etured ond are 	 as 

RE3!; G '!OPKiVThODUCTIOP! TO SE ?JEDT 

The Resident 	 1;0t,,e:olcgist onJ the Senior Experimental Officer 

: d the under consideration.at the fic]d ;tation neK -rr,: period 

Both Lave V.cr. ropP'c,:. , LLt there wi:.;a conLiderable drop in thei re­

search productivity of i. station during the transition period. 

A new accc.;s road to the station has been completed, and it 

the . all weather one. The il.provedis hcped U}at r:u route will be an 

transport pouition ,i;; continued, and the new vehicles operated well
 

th1rough the wet months. 

of field work 	 resulted in less demand on stockRcorganization 
to dispose of 	 50 head of cattle.on the station, a d it was decided 


on station continue be free trypanosomasjs.
All stock the 	 to from 
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Lca tion: Salisbury
 
Jivuotigtutors: D.A. ]lic* D.l.1birkcnrieyer, C. Mousley, L. Tsoka,
 

P. Chay, i:buka 

St-':a.rpre .:l':,:rnd exocria .ntrJ conditions. Standard 

procedur!: .".' ri,..t c, nditions wrc ciescribed in hcport 1965 
(2):5. Th -cratovw ::irtainud at 78 1 3°]F and 70 ± 55 relative 
Iurijdity. Th. r,_i rodurivL. c-p-city of' untreated G. nMorsitans under 
standard t, e..niti. .;: lreuc oted ji, Table 1. An average of 0.1 

pupae w1 c '..:d . ' ,..'Pht 17.6 r.dut7 muccssfully emerging (97").
 
Yz.Io a-t l.-a].. survi-vl 31 rnd 211%. l0e- than rer)ortod for the
 
prcvioun r.,. 'td, vnd t. roduction Was dowm 1,y 33%. Those test." were
 
in tir- d in Oet.sb- r anu o',..r 1965; ti... hl.e-r mortality and lower
 

prcduction Lat. i-8 c,:i: .;,t with previous obn'cr,rationz that ficld­
collecl(.d pUl,. , o ' Cci.)r jualit,' during those unths (Rcport 1965(l):6).
 

Trble I.-- .p.,d.rc tiv, '1a..i ty of 25 rci''s of G. 'mcv-siLtasns under 
n '..r.cd:. t8t ecL :.tI.o.Z. 

lcrc c tn : iv 2 do,.: Proc,_t : umber of progeny
 
IFe:.a]. IPupae ii..iabin: : Adults
 

44 4(100 19 19
 

48 44 91 10 10
 
52 813 100 22 22
 
6R, E,& 90 23 22
 
60 00 100 21 20
 

60 68 100 26 24
 
52 32 100 6 6
 

Mean 54.9 61.7 97.3 18.1 17.6 

S. -, C , :.: ' puI'. Thc storag, of G.. orsitrma 
])upae in f a profras onCould t.,_ i: ta. Vtr in a] . p;1.rilc b.oI 

tli r c a ,: i', c, 'I :. ]<.;1. t is, hnown that pupal ;:etaboli.: 
ccac.." I.low ,°C. ]urtl:..l uo.. , it %- su.,jeUst: d that surriv-1 de­}a:, :n 
ponds upon I re b .in, nou n -norrvl ,-,we in the imago not only to 

eclose but I to stir fliglt mCeti,,ity for oufficient til.ze to obtain 
a Wlood mal in the u:nvtal yint. has that,.rivaron luirs.,1]. shovm thu 

to htave2oziner th, !.l str.., p,:rs ists, the l,.. likely is th.: imago 

sufficient , rcmc:rv. Lo sok a bood Wcal.tleorized if'We that 
the pupae COld, ;,uirivc tC.:pa.ratures bl low the t-xeslhold of :otabolic 
activit,y, Jic ht be to them ad stillt po:;sil.le incublatc indefinitely 
obtain vilel, aIdlts wvhn t-he t :por.tur was finally rais-d to normal. 

1 conducted un-Several t t h1vc lin using fjold-col],-etcd pupae of 
known ages. 

In 1964, scverr..rl btches of 100 or more pupac were hold at 

300 for 2 or ,1 wek: al th-n hrought into the standard holding[ condi­
tions of tie laboratory sur th so pupae(7& + 2'?). svival of 
ranged fro!,; 0 to 8%.. In ancth<r test the. holding: te.peraturo wan 
gradually rduhoced Lo 3°C 1,y incubating pupae for 24 hours at 150c, tL.n 

° at 100C for ,.I 'our, 50 for 24 hours, and finally at 30 for 2 woc-s. 
When rcturne:r to standard lalorratory cons itiono, only 8% emerged. 

In 1965, aruthir series of pupal stora-ge tests was initiated 
to dctoreine ,qh:t tc-::)erature, " above Thssries•0 " rrnrg, 30iht be suitable 
was initiitd at 4 and cac,"(I wec, tI. temperature wa raised 2 until 

reachii.- a nxix..u: of 160 C. Eacl, wt ck one batch of loC pupae was ixain­
taicd iud r standard conditions to srvc as a control . Several additionral 

batches wkr, placed in th,. incubator and held for var:ling lnguths of ti::u 

before being rvt-urned to standard conditions. Those toots were not r(­

plio.ated. The results, eXvi'd vs a p.'contagc of tho control c.cr­
goncec, are give~n in Tablo 2. lunts rn-. fl.ies ,hich partially emerged wore 
considcrod in'viahl., and wore not countcd as norr.mal emcergcos, 

Afilr 6 dtay-s at "C ef..reh,, was substantially reduced, but 
at higher tenpera turce edco ion was ,,ar normal. Norr'.al cmergcncc 

of 12 to 16.C but oclosicn was not cor.plctclyoccurred at t iev-uru 
inhibited durini iucubation. Thuuc )r.]ikina-y results indicato that 
pupal otoru.," !,ij,.I : porsib]k for at Ic::;t 1 week without Serious 
loss in nu. ur, but furthL r ,va]ation is needed to determine the 

quality of the I lercini: fIia.s, 
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Table 2.--	 1orgence of nor,rl 0. icrsitans adults from pupae held at 
varyini temper-ature., an- then returned to 26 + 100 (expressed 
as ptrc,cntago of control csmrLencc.). 

Start-: Per(nt errence c"t.r b-Ang hCd for indicated. no6 of days -­
ing at orij-inai temp. I at original temp. + 2 increase
 
ten, each week
0 2 3d 4d Cd 14d 21d 	 29d 35d 

4 96 P38 79 75 62 33 0 0 0
 
6 109 92 117 1CC, 18 57 1.2 3 a 0
 

a
0 100 96 96 90 99a 95 36 10 9
 
10 - - 90 &o b
g6 671 ­
12 -	 13 - 11.8 91 22339a 	 0 b ­14 - 104 - 97 96% 101 - ­
16 - -. - e 99 . - .
 

a - to t~clo:Jed inup - wlhile incubator 
b - ]2-]/ eclose,| wh:ile in incubalor, maxiinun temperature 

was 16 C 

Table 3,--	 Pivht activity of 0-5 day old G. morsitans adults. 

S(.x: hx:.ubr of flies : Pcentatre f]Yirvg at indicated aCCe in days
 
I Initiarlly: Finally: 0 1 2 3 4 5
 

Mle 	 25 18 56 35 41 33 24 17 
20 18 40 50 42 37 47 40 
23 20 52 64 41 50 40 55
 
16 16 50 
 38 50 44 62 31 
39 39 46 38 41 31 33 28 
52 49 42 51 24 51 41 29 

Mean 48 46 40 41 41 33 

Female 	 25 21 28 32 33 30 32 52 
14 12 50 57 79 62 69 67 
20 20 50 40 60 40 40 65 
22 22 50 64 50 73 68 5934 30 41 47 33 56 48 47 
50 50 32 28 58 44 40 44 

Mean 42 45 52 51 50 56 

FlIr).t r.c-ivitv of G.aorsitan cA-:ts. Reduced flight acti­
vity has bc.n vunpcct(I on :;cveral occt.sions whcn G. viorsitayn adults 
have been hAJ0 in onail ca ,cs. Pr'liiinar- tests- have been initiated 
to deturridn wiCth r cc f.ine:.;ont durinr tho first week of alult life 
results in in fli:ht cn~uability. The toots relied on the posi­
tive llot(tAL:40 of t,.tu fli,2. Ad3ult flies ere held in a standard 
laboratory e- ihich hc.d v.lijin, door on th.: back. Each (aliy the ca c 
WX covul- d witih l! ack ci otl:, P-Icc (1Ci air ca,~'( , and oine 
so [hat 5 f'PC d C.'. :..:p directly ahoy,.the l:i.n; door flu-uC.cen 
thL caUg. * '.,. tid in,: door az opcriod forv 2 ninutn and then clocud. 

.lics( )/'d left :-'.:'d Ca{,o thcn ca),tured anmd thewWiC;I the. dL. S.:1'111 wc:-' 
sl.idin,. doordoor cx. i'eoe:cd 3 :,±',t.s 17rlc nd feiand vwere tcetcd 
seIraLtuly . T)-,. '.rcontaeo 	 J:h6, r.Qponded. of' ii2; !i to the,so vtivculi 
by flyinfg out of txc: snall ca.q-, is r'cordeal in 2Qable 3. Cyver the 6-day
period there Wrc 0-,]1an '. decline in mcI 'light activity31 co7 

of 33.'. :!nd 	 Q. increse in f..xlc fi ht acivity of 33'. 

Purther t, :;tir,; will bu c.conar;, to dotcrmine whether these 
changems in ai.ct (a) a off .ctivity ar,:': actually rn.rult changes in th.:, 
phntotL=:_t of th a.'.in adult; (1)) di'fcrent from those which occur in 
nature. ,nalyni. of thcse factors should provic the information necce­
s.aty to r1. e:c:: wicetler caulfincac nt in s:nll crsgc., actualvly affects 
flight :bi 	 jity. 6 



k'-:i:t..t.'2ce of (:( ' coloni,.. After 76 weeA:s thu original
G. i ,,, (+) o,.i .,.::t,op' ic, 5 to 10 pupae per wCek.ni(.. L:;1 i} '-c~_,]n u,.'] ,:'.1loction probbly results from the chr! ,-e 
rn t1. roati o c" r.%] and ::.].) b irg introduckd in Colony crgcs. Phi

orjiin'l ratio ,.;f" L.-.c 5I to ,aleo was .;h:,.oqiintly clan,-ed to 2:5

and ;m!orv rcc, .l. t.-) :1. T:c statisticI o', iitans Colony I aro
 
prc cinted in - ,.I.
 

InII '1cc)nti,', .iii...ed G. Colony II, the mainrtn­
ance routr 1 oly ii:fr,. ti,.t. of -oit, 'I rCspect to .g
an:d, ith nt, ,. ,:o ccc.. ...f th,.. c ":att-re fcmzlr's ar, placed in m'.Lj g
c , t. ,.- nlu:lter ok :l. .'., iift. r ,;o or 72 hours th, :alc ar(.

d a,.: . f,:. '- r :. :.; .r .d to co,.or / cges at rntc: of' 25
fc.:.'i Z c :lcs r,. if, Q.rC o:'cc ncccn::at1 T, up to a inaxir ofcuo3
 
t :('sir:.. ... '.routin& ir 
 0 vans 'rodvclion Ochcx,-e would rclkaec
 
6", of t, :.ih; for n.n-:] ,
 

C. , -W'.j CoT- 7 1-1 yas .iI I in i"bruar, with 'li':

which ha"-"' 
 .1 -c tI).rit,_.Drcvioas V(cr 
we nd c. shrad ! : fly "n: .i , in ter:. rv Af'va:ct v:i gor, aplpcar(r.

to, le a~t 1 ."p:, .r-. , ,-wi: ;,,r d J i:r, ti-oou h Junr., It ,.r;;
fe lt tL2:t a ; v, . _..2 . ". , .l ] cion occerrCd in thi lill 
u.3..r w CWi........:",.......n: :;n:a L .#,:: Vlle'y latc jr
the dry seu:,,: (P. ,.'.er 1 .e., :'-). 
 by ,r: y to,. : 1 C1 ion ro­
cC...tapi:C'Zre'J can t ,:!-,:, ai, n;' 1:.t ,.1i I-,'te .ot f hardy
liP'irAdu'l-- it. rviv' .1!t i:.,ti. hrL, fAj;id-:cc t.d pculatiol, 

dhich o b',a; ::,l ohs . .tii tPc.. cntrIa-,i ;Loci. of (2.lon,' AI, 

lFivc I Ir'2.,'d fuarl]c vcwrr ...md-sin tho forc iKmntiond
routin..s '.In,in rnoup of' 25 ill 20 so,_%rato ca?;(ys. Pupae pro­
duccd b.' ti:u,,I'-. :1were 
 w ichud nJ two sui-colonies have loon
 
irA tiated 'a t! l Aoi. g~ .i:tin 
 ilis. One colony (liughtweight)
 
steas from F.. u.:.:: 
....' l har 25 ijr". and t:, cthe-r (h...t,.ry­wci-t) fr- tiJ ;" :,. or.... This nclection by

pupal wic t , co..ca Oyi and
j : i..-, o;i2 on JP1 pup, tile pro.>cnY of 

11vadelts a.. ':,, (. th.: their rosi,.eAjve sub-colony irrespec­tlve1of pupl '.i.. Itc snl:tstics of th;is C.torsitans (blony II
 
are given in !,]t 5.
 

The fir-eu of Colony 11 can b, co'.pared with those of Colony

I (l1cport 19"5 (1):4) for pioducetion ,ythu ptir-ntal stock (F pupae

first appear:! in vOk 11 in Colony I and w.ol: 9 in Colony ll. 
 At the
 
end of 13 wee-k. 1,262 F1 pupae h been pro:hced ly the 500 fcartics in

Colony II, rcsulting in 
 a nunn of 2.12 ).upa. jo f1.mle. Because the.

Ir-rental stock js c...pected to continuc rupal production until about the
25th week, it i. reoa:on.blo t-, xi cot that l-par.ntal fecalos will

eventually hp.'.v l.pn. iroducc'an excess ot" 3.0 per femrale. By compar­
ison, after 11 
 I original

158 pupau and thcn wvnt c. to ],roduco a total of' 1,468 pupac; the rca,
pupae per f,_:al ,., 0.12 afXc.'r 11 vc',hs and 1.09 during the lifespm

of the parental stock. Thc moa :.weight of pupae produced duin 

:c.Lkh in Colon,' ~t. 1,350 fe:males had prok c.-d 

g the1.1 Mock perir.d wa 25.3 and 22.1 jinColony II and Colony I, rc::pcutiv,''l,,.
After sobeolicrn of pupac fo- th .two filial subcolonics, tle mrn jiupal

vight ofi' heoy.c'Mi ht colony was 28.7 and 
 of thc lightweight colo', 

wa-s 21.3 (thc:s, fitg:.run are P. on].y). If'for i pupae thcse, resulto j,'r­
sist in th- filial g-ncr'tieon, ti 
 colony will havc the p)otufntir-l for 
m-rked in",'r.:ase in nuz:bcrs. 

A G, t.li i ,xcol.nyv w-r.s initi-td:c. in lov-nber. AlIthou,-h 
tat season .a'd1:-,.. drcin-nstatt . ; -a poor tiie to initiate colony wC.-,'orw1inc fi.l.-cnllcctW] stock, w,. h.d no n1t, r.tivc due. to other cotr:.it­
meats 0-.d conzidcrc.tiom'". .tw fc:.los were caged with irntnrc ,, .­
for 7 da:,s .d to. fc:Vi i wu,: chen placed in ta-7oup. of 25 in colon\y
CagC!--* 1;inc' pr lc 0.tW, Wipwi a total of 223 fe::1alcs.
The data for the fi. 2?" -.:( . of this- colony nr. prc sented in Table ,.


ltlho~u;h ,northaction r ,.i::1' 
 J,ht betw,. n the ' and rubsequcnt 
gmrueratio', (:.' .n) ha- 1 '., i I production A,:s ben poor. 7,ht.noo-1,n r.dt r 0f j',.:-.. Ivoduo. 'I1..-r 1-11 iii the par ntal ,cncratiel i.;
].05. This proo,' t ic: r-.1,' I v U low that necessary for the colonyto bL c, lf-;;,ti.niW:. Cf 25C 1,1t produced, "ri.05. woru v.01 The
future of ,,,this G. iii. colon,, io q'stioncb]. 

http:cotr:.it


Table 4-- Number and weights (rv.) of pupae produced and adult emergence in G. mcrsitan- Coleny I 

:oek Nhumber 

No. produced 

No. weig:hcd 

liean wcight 

Mayi-un wright 

Mlinimun weiCht 

Adult e-cr.gcnce (O) 

55 
3 

1 

28.4 

-

-

100 

56 
5 

4 

23.9 

26.9 

10.9 

100 

57 
4 

3 

22.5 

24.1 

21.4 

100 

58 
5 

5 

25.0 

29.9 

20.0 

100 

59 
5 

4 

21.0 

26.7 

16.1 

80 

60 
4 

0 

-

-

-

10O 

61 
7 

3 

19.1 

24.0 

13.0 

57 

62 

, 

24.9 

26.6 

23.7 

100 

63 
6 

4 

25.2 

26.3 

24.o 

e3 

6,1 
6 

5 

23.-

27.e 

20.5 

F3 

(5 

3 

25.5 

33.0 

2C.0 

83 

oick I.ubcr Surz.ry of Woteks 55-76 

Fo. produced 

Wo. wighcd 

Mean weight 

Naximun weight 

"linimum weight 

Adult emergence () 

66 

3 

2 

21.6 

26.8 

16.4 

67 

67 

5 

3 

24.4 

33.1 

16.3 

100 

68 

12 

5 

26.0 

30.7 

21.8 

75 

69 

7 

3 

25.4 

30.2 

20.4 

100 

70 

8 

5 

20.0 

23.6 

15.6 

ICc 

71 

a 

4 

23.4 

27.0 

15.7 

62 

72 

5 

4 

29.5 

32.0 

25.3 

-

73 

7 

2 

29.6 

30.0 

29.1 

-

74 

8 

4 

22.3 

26.0 

17.6 

-

75 

9 

6 

21.5 

32.9 

16.0 

-

76 

10 

8 

25.3 

35.1 

18.8 

-

Total 

137 

62 

-

-

-

-

Mean 

-

24.2 

28.6 

19.6 

87,6 



Table 5-- ubor and weights (rZ.) of F1 pupae produced and adult eorgCmcc in ,. morzitarn Colony Ii. 

1 2 3 5 6 7 5 10 11 Total -Cn 

::c. rroduced 0 55 214 193 !06 153 12C 112 9 73 67 1,262 -

1,c. wei,h.d - 44 126 129 132 99 £5 76 62 59 45 857 -

.k:.n weight - 22.7 24.3 24.C 25.6 25.6 26.7 26.1, 25- C 27.5 26.4 -

I m-iumwci-ht 30.9 3C.8 33.1 36.9 "4.3 35.1 55.0 3.2.4 34.8 35.0 34.0 

.fl17n&-, ,,-ight - 16.9 16.0 15.3 12.4 11.2 17.7 15., 9.0 13.7 1r.. - 14.4 

Adult emcergencc () - 93 93 94 92 72a ...... 88.8 

,p pupac wt. 25 L-. or more - 27 41 46 54 55 60 70 60 80 70 - 56 

KC-_n 
~n 

wt. of pupa.: 25 rig, or rore 
vt. of pupae under 25 rg. 

-
-

27.5 
21.3 

27.2 
21.7 

27.8 
20.7 

29.4 
2C.9 

29.0 
21.1 

29.3 
22.8 

20.8 
22.0 

28.4 
21.4 

29.5 
20.5 

29.0 
21.2 

- 26.7 
21.3 

a Several pupac discarded due to f7ugus. 
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Tablc 6.-- Nk-=bcr ard wcights (zig.) of pupae produccd wnd adult emergenco in G. naiii-cz colony.
 

1 2 3 4 5 7 10 ! 
o. produced F1 83 37 3 I ) 7 9 2 - - 38 

F- - 0 0 0 0 0 0 2 6 
 9 
1+ 2--.. - . . . . . 9 1I II
 

1 2~ 
No. weighe 
 -- 1 - 37 51 30 10 9 4 5 3 1
F2 -n ­ - - - 2 3 

2 - 37 51 30 10 9 4 7 6 4 
Noan wcirht F - - 32.9 31.9 32.4 29.5 31.5 27.6 35.8 28.5 38.3 

- - - -F2-n - - 7.8 3.,.6 30.8 
Ixirnum wAight F - ­42.8 44.1 4C.8 39.9 37.9 34.9 40.3 34.0 -

2 - ­ - - - - 30.7 35.2 34.1 
inimum weitht F1 - - 24.4 16.0 24.4 20.8 23.0 21.4 30.6 25.4 -

F2-n ­ - -- - - .- 25,0 33,4 26.7 

Adult emergence FI+F ­ -
2 87 38 86 60 95 100 100 91 82
 



Table 6.-- (Continued) H'a=- of 1-22 

no.prouced F
1 

F2-n 

12 

1 

10 

13 

1 

13 

14 

0 

7 

15 

0 

6 

1 

2 

4 

17 

0 

5 

18 

0 

2 

19 

0 

1 

2:) 

C 

0 

21 

0 

2 

22 

0 

2 

Total 

23. 

69 

Mean 

-

-

Fl+F2-n ll 14 7 6 6 5 2 2 0 2 2 303 -

No. wcighed FI 

2 -n 
0 
5 

0 
9 

0 
7 

0 
2 

2 
2 

0 
4 

0 
1 

0 
1 

C 
C 

0 
1 

0 
0 

152 
0 

-
-

Fl"+2 -n 5 9 7 2 , 4 1 1 0 1 0 1o2 

Mcan weight I 

F,-n 

-

32.5 

-

30.8 

-

32.8 

-

33.2 

36.4 

27.0 

. 

33.0 

-

32.8 36.5 

-

-

-

23.0 - -

32.1 

31.7 

Nozximun weight 

Min -uzm weight 

F1 

F2 -n 

F 1 

F2-n 

-

34.7 

26.6 

-

40.0 

. 

24.1 

-

38.7 

-

2.1 

-

33.1 

-

28.4 

37.4 

31.9 

35.3 

23.8 

3.5 

-...... 

28.1 

-

.... 

...... 

- - - 39.1 

35.8 

24.6 

26.7 

Adult emcrgcnce 

(%) 
F1+F2-n 91 100 86 100 67 - - --­ 86 



Lo ,ti (1 ; Salibury
 
Invcoiigatoro: D.A. k.:e, ].I. Dir-cnmycrl C. Mousley, L. Tsoka,


F. Uhay: mbuka 

ioaz zm. cC stcriloits. The effectivcness of sterilant batches 
which havc v, .c ived d,,.Li;,,- 1)64 and 1965, w,.s assayed by injection 
into th of G. -,. All stcrilant botches had.ro.o.. 	 been
 
kept umder vi-frig>r.tion in ti:, original coritainors and Were used rcgu­
lr.ry to -rp'i for testin; Lutil th(. arrival of a:tock soluti,:J1!; 
fresh batch. Th t.ting t71ch:iquLs used w,:rc described in Report 1964 
(2):11. Th r(.:ul t; :., ;i-Anri TYble 7. Siv.ilar results we.ro obtained 
with fru..'h 6:,:-ontih old o::'idcs of' metcpa anrI fresh and 12 or 18 month 
old s of Th, response, ";;.ilar that oLtainedCClet.v;., do.;aju wo to 
in the origina1 -.crik o of tests (Rc.port 1964 (2):Tablc. 2). 

Tebl 1 7.--	 1,1 oDuclivc capacity of 25 G. roroit,,in femalvs mntod with 
aahc: i'.jzct.:d with 1 il, of oh-o::cori]cnt solution. 

Tupt. M ctepa 
(un.)• Perceat .:.. : Dcrcc.n. inales: 

surj,in : Nu:J .r of : surviving : Vlaibcr of 
6 : " 6 4 

d:.ys : ,< : lp c : A,!tlts: day: woks: Pupa, : Adults 

. a 27 0 0 0 c 54 0 0 0 
b 2 ) 0 0 d 64 0 0 0 
d 26 0 0 0 - ­

1.0 a 57 0 1 0 c 55 - 2 2 
b 49 0 ' 0 d 68 - 3 3 
d 76 0 1 0 . . .. 

0.5 a 62 o 0 0 c f4 0 11 11. 
b 62 0 1 1 d 74 96 15 11 
d 73 0 1 1 - - - ­

0.1 a 65 0 15 15 c 49 0 12 10 
b 59 0 7 6 d 78 4 20 16 
d 76 0 21 18 - - - ­

a 18 ronth old sterilant 
b 12 i:,onih old sturila.nt 
c 6 mont: old stcrilant 
d freuh storilant 

Pcr:.,-.nc- of sterility in G. morsit.-ms m'l.-. The results of 
further tests in t,,c p::;nciico of stcrility s [neport 1965 (2):(r1ics 
Table 8) arc pres,.t d in Table 8. Tho ad libitx-, tratmrent of cmerrin 
males, by cx.:poi-Ur tc 25 ;:Iu-./cq. ft. of mutepa on. glass produced per­
msa.nelnt ;tt.rility Without affuctin, the longevity of those mc.lus which 
survived ihc first 6 days. llowcvcr, the survival durinr the first 6 
days wa: only 82,/1 as opposcd to 92, in the controls. *'ind tunnel :x­
posure of 2-day old in].s to 1.0 ml. of 5% tcpa in methanol resulted 
in an initial sur-,iv.l of only 65' during the first 4 days cfter treat­
mont. itL-c lcnt vit. t'c'caft<.r was rcdh.cc-d by 40% (based on the number 
of wecks which 50, Or 1or- sur-vived). This dgr-e of mortality was M.t 
observed in prcli:.imriry test:; airl may have b~cn inj'lunced by the 
scasonal drop in quality of fiuld-collectcd C. morsitass w!hich occurred 
at th ti,:ec thVL.. ,: .t1,- ICLoucI. Lxc]i, for a singl, escapee 
these males ru::,ainod vzterilc for th,. duration of thu test. 

ToJ.eal *.- ca icn of ,et'ma. Chadwick (Natre, 1964,, 20;1.298) 
reportod t:at. o; ical ap]iceic.: of -0 5, ug. of ,.;etupa ir 0,5 ul. met.,l­
ethyl-Lot,,e ,.c dcri.c'ntal t,) ., -!or- .ita:; sur ival without causin;­
co,:plOte :'Ilk &Lrilicv. acuue our re.uIts have dei:onstratcd (I) tU.'_i 
0.5 u". of -"otcrpaco',titutes a silter-ilizint dose and (2) that stoi­
]i:;in,, d.;a.. ae, not neec.rl.ri]:, Cetri!.k:ntal to male survival, we have 
repeated ('hadvllicl's t,-ft in our )a',,rator y. .reshly cmerged sales wt.:c 
treated topically ( horax) with .5 %11- f nothyl-ethyl-ktone containinil 
0.5 ug. :, pa. Control ::rles :ol-c tested with 0.5 ul. of e'thyl-ethyl­
-otone. ',i 6 (a-s old, th, ::ales wore: t.;ted for sterility u1in sin. ­
aa'd proce,!uv. 71k... retc: arev given in Tab,l 9. Ho sterility was 
aehie d d Luia:iy]%la:, herial. It wou],l "see.; that Chadwick:;wa1s con­
ol .i ,n I .i t ,a u :l.. :;, i be fora. :e':itr..fued wa1. incorroct. 

http:neec.rl.ri
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Tab](- 0.-- Per .,:ney of stcrility in G. orsitnn.;' mles follovire con­
tact uand wind tuiml vxpo;ur, to tcpa or Uotepa (25 femaleu). 

Sturil:t: l:p.osu':~'.: Nale z itu.ber: Percont : Ilwnber of progony 
and ti:... or : tj: of : Insenin-: 
Dos.t,e : vohi,,. : (d:ys): :Ici a ation : Pupao : Adults 

Mercpa ad lii 6-1,, 25 100 0 0 
25":/ft2 23 100 0 0 

15-21 20 93 0 0 
20 100 0 0 

20-2H 18 72 0 0 
17 73 0 0 

27-35 16 43 0 0 
1,- 50 0 0 

K-.:2 15 17 0 0 
13 5 0 0 

' L :71C,S 'T,Vi o 'UFI 

Tej-,a 
5', 1.0 rJ. 6-1,: 25 100 0 0 

25 100 0 0 
13-21 1': 92 0 0 

16 6,: 1 1 
20-26 7 :1 0 0 

22 	 73 0 0 
27-35 	 , 6 1 0 

7 14 0 0 
2 0 0 0 

'10 	 0 0 

soc olejort 	 1965 (2) U"Wl(* 8 

Table 9.-- ,-produ tivo capacity of 25 G. morsi.trTs- fomalcf hatcd with 
N:,aicS trct.-d whca 0-2.- 1r!ur:: old ith ".5 ul. of nethyl­
ethyl-kctonc crmtainiL!," 0.5 u,. nctopa. 

Dosage Pcrcent ales: Percent : LL:'ber of progeny 
(ug.): isurivving : Ins-ination: 

: 6 days : :wks.: : Pupra Adul ts 

0.5 	 71 71 3oo 21 20 
84 00 100 13 13 

0.0 	 80 72 100 12 10 
66 80 100 22 19 

Injcctior. rf G. 'n]!iri:xs :-.r:Icrn w th chl:mostcrilants. 
G. pnlliVi; 	:s ,,.'c, inj :ctcL wi lh chicostcri]anto to dc'tc3 incvi..,s 
the ntcriiit, u.n toxicity c.:.sod bv ]uko n dosaj,-,cs. Pollowirnq thu 
mothods dtc "ribid in R'viort 1V6. (23):.;0 ul. of aqucous oolutions 
of tcpa or i.Ltcpa wcre dnjcct. d ii, the thorax of freshly curgcd 
nalcs. Ther t aro ,iven in Ilable 10. Thc initial and 1on011rn' 
survivfl rato rft, r trcut:-Ar:t with tcot. woru si:lilar to those cx­
purinc-,A! :y C ,. itnn, whilo, nt:rilizir- dosa(;cs of rOCttpr ,:dd 
a slih.tly h>'. .,r inii ial .czity i tGv.n ccurred with G. 1:tntr.':. 
Hlowcvor, il.i-c.. ir,.tior rtes w,rt: ncr:a! at all levels c.nd c.:xnlct. 
3oteility .c',rucc with 1.0 of tepa and 5.0 uc;. of ueter:a. Steri­
lity occurod .r.v.,usly at thc sa:.:Q dos'.Ltos with 0. norsitan:; l. 
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Tab], 10.-- ikprr,4uctiv crapacity of 25 G..pallidic's fumrales mated 
with nalnii njetcd with 1 ul. of chci.nuri1ent soluLion. 

flo,- u: T • lie tepa 

(ug.): 1 rccAI :].. ;: hunbor of : Perccrt milcs : Nunber of 

u:vsu-ivinir I3 urvivih I 
( 'loitts 4 wk:i pa Adultn: 6 days : ,k: Pupae : Adults 

5.0 -:5 
71 

0 
0 0 

00 
0 

69 
73 

0 
/,8 

0 
0 

0 
0 

1.0 7.; 0 0 0 30 0 ., 3 
10C 0 0 0 90 0 3 1 

0.5 (2 
95 

0 
0 

5 
1 

,' 
1 

95 
95 

0 
0 

23 
16 

20 
16 

0.1 77 0 16 12 69 0 22 18 
0 18 12 8B 0 25 2,, 

0.0r) 0 18 13 
0 10 10 See undler tcpa 

, . j . . G. 	 The rc u1i;
,.f flL., " : . I,.. . .; a:w,-nc& ,cf ::t 'iJ ity u,. J Cs [Ile/oot ]2'-:. (2): 

Lb]v',-") ," F:.,.1 in ;b . ka. to a sh.w't'<.- of fcaloe" 
th , :-LL , - 1, i t ,i_"-,.t, 1',r 1: d.y" (irnitc.i. of' 7 : 

" anO C. :t t -." , C' t, r , i.u-our; los fo'a furth.:r 1; d,:s. 
i] j t. .',..;icvud in, 60 exiosurc 

d'ay o1i to 1c ./ ,, ft. of j.-t,'"3 ,:xcept fo)2 a si!. cli 

csc;. o.'r to tcp c' k P .ndnte sterility . l 
of 2-dJr I' '1l, ( -.:. of 51 . I; in th,-, wind tunnolio fa] d 
to onui;c u;.JI. c ini tia ( ' r, ac L 'Lin ;,' ]'io].: s.uvrival v.'v.s 
normal in a].1 h. 

PC::.'m ; c Collo a Mr:inut -,,W -

Table 11.--	 1kPriinnc of sL.ri]ity J. . rsllidipyn mvaes follov.infr 
contact a i.'i onel to ,a andMctcepa (25wnd tii c.posorc t 

Sterila t: Exp. -urc. : lc ' liurn1c i: Percent : Eurmbor of pre,-c;r!y 
and ' ti:,x or '. of lnscr.iri-: Yupac-. Adl Is 
Dosao 3 ,.',iu. :(':,, aal, otion _____________ 

CCI: , ACT 19O,}<SURE 

Tepa 2 60 in. 7-22 25 100 0 0 
25 lOlO/ft100 0 C 

2]-36 20 9. 1 1 
15 9., 1 0 

14 tcpa ,, 
I, k,/ft 60 nir. 7-22 25 100 0 0 

25 95 0 0 
21-36 18 89 0 0 

22 100 0 0 
WINID TUI-11 	ELS~ I 

lictopa
5. 	 0.25 -1. Y-22 25 96 0 0 

25 pq 4 .', 
21-36 22 77 2 2 

23 100 2 2 
35-50 12 75 0 0 

13 60 0 6 

Cj'.1'RCL 

See Riport 1965(2):Y:-.b;I 12 

C:'. : 2t. 1vc 5s f !t-erile C. vrllidinos a.lcn. The co .. ,i­
tivciucss cf :aIu-. 7"-Y.hi.,l 0. I ::xcI..alcrs t'eatcd wicn 2 d.ys- old 
was :aut,3[,c(i. 2c. tv'crt,.,[d .c with 5 'untruah .t1cls an't iii­
t.rod*iCo 2n' unLr,atQJ vir ir fu,;ir:lc:.r -C ;inutcu ].r. Standard 
mcthodn- ,.ra. than uIdt0 PoFor (k t,7: inVnl7 !-rductivity. The Tales wcr' 
exwosvd IX;u' 50' or 60 ::.inutcs to 10 IG./nq. ft. dLp:osits of top, or 
l::,:.,:l r i, wio tIlunr l 'ojlic'tion- of C.25 1le of 5' topa or ralt,.lpa 
in nicth nol. Th, rc.ults are riven in Tablc 12. The actual reduction 
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5:iprotciiy~ wri wil.liin 10l()jo' th.i expcecu reduction only with nialus cx­

poscd tr !f.:; 1,y cc 1 tw t P!r 30 ninutcs Or' to tepa, in tic wind tunnel. 
t~j produce pciaincflt maluBoth tructi:.r.!: L.ve! bCLXI~r ichowi prcvieu.-1y 

nturility v.-' tz.2t Tcvdui) I- n,,I;evitY 0,%iort 1965 (2) :20). The inetepa 

wind tu Yi~.~ -::crirc:r -ducud tht. cn'petitivenes, of' the maloo, 
t:ot procduccd couip2ute o9torility (a,­t.1thoxg,'. a x.r.nc~lt 

pposcd to t:! 7' (Nt& L11i 2o.t.1%. cil 

212.-- C: ie;1( of: Lt.ru:ab a~ o terilizcd when 2 daysTable 
a ratio of 20 troatociI)t~V-ro.0%. Lr-., *:.xxr.t:s wh, *r cag-c' at 

aX::C., 'j . - V.V% ( in 1.k :25 uxitvcn.%Vd f,:,c 0 ((,Xp Cc t ed rci­

of rery: Actlu.1pj cn red,(uction.t( 	rila.".t: ::;i' zh 

IX~nr .o:: 'prrot.A2t; upe in du
 

l0/t10 	 9 
6 3 59 	 62 

(9 	 't22.3 2.0 

iiter. 30 !.J1n. 0 0
 

l0;ig-/vt 2 6 (1 87 8:
 

3010 153 

Tpa0.25 :A. 	 .;2 

9 9 71 725p 

ncetcpa 
0.25 	:.d. 30 2( 

215 12? 0 

C-TC1h01 

20 2.5 
16 15 
35 31 
19 16-

Location:" exziba 
In-Vk r: t _ntoroe : !).A. iDa:.:c,C * ~j Ph ip;, A.". Sii:.nronds 

!I Jr-.t 7hr alQility 2f L.;c.ts.! to '~.ct rx 

] ( .~.2 .'~i 9 (2)) is b). 1)7; 1.. ­th.: Inildn1tZL-
r:.n1 of :-.arked f"oc Pnlvurv'c'illu~cu'Vclstig atl~. 1"j 

totr.1 ',f 9, 'IOUsard 7,5"cpcrirv2 D(C. 19 I!, t! ~.* r'lCe 

' rst:: iialcs and l,.33 fc:cllal ' ­
pc iv'A tt I I 1,, 

:._ ur:rl n c d t~.C,1 pt-,I'. -d 1 TO LrJ. , 2 11'um . th. 

a s: all niJ. P, 1, .i wr.c trda:/rrredd*i 
acr ivitiie tho ::si1:n "J.",nt on1thiv lp~viA'd A .3 C 

1 cin Tell 16. A vu'.,ary of th, siur­in TA.bk211--,mi' .	 L,: 
Ia' .. . in Tabl,., l..vc'illfolnec of :.i2 

t i 'lr~~ilto Long 	 lo lrand iru: not dot,-ct i. 
2 2 

1: 'v fi nI ' nv iflovi: fro.i Lon- Inlam toTy .'0 
Ihidl Ion~ P.;1 Cl. I On' th,. matinlan'J. Ir. ac i 

xinl '"' Ink1:'.-i i.. ~ ai .One fe Z." . 

' ito aliu ecOttctiofl ofof1'U rcy' 1P1 
: nevi 'u:, report, provi 'Ic soven clThosc a' .1 , 1,;:! 0 .o,- ci* the 

'i if hA~v 1 en 	dc tce td u,,ovi*ng fro:v.Of :nurveI 1] ax, dil.Li::,; VI 

2.5 

i 



the mainlari1 t,) Lr, Islnd. , rin' th period Januay-March the 1-^1-o
lwV!] doppr.3l r' 

LCn, 
I, ]5-20 f;ct ai.(', thcsyan of watcr scparatini

.iide ; Cslr.C Is~rur,, .'as considerably rearrowed. This cvcr 
provided opil. ondition: f. :vu.ent an-i thtu faihLrc to dCtcct r.i-
Lratiwo: at ":.i tL ., is cr: ti. .y ehoourcsn,:. Tue luioJ vc1 sthrte.rlto 	rise in ach isand cep otd t. rcvch its .x lfi',. ].to in the year.
Sb'rvci] ]~I,'>. l 1,C (;cnr),ti)iu until a f.]] 12-: .onth period has boon
¢-vn] ';e c(d, 

oI' 13.-- .z .:-,"a--, of (;h:I::;a ,:arking on the mainland. 

1iw,)Qr of Cl.os$1 a marked dring . . . 

Dc!c ;J!or I January • February • Iaroh 

C .- _ _ _. . : C.. : G .p . 

A Tinos 	 5 5 3 3 5 5 

IoLs 	 151 313 0 211 0 325 0 
Pw,!.alcL 2 0 23 0 6 100 0 

if 3 s -. 3sa-iplo'd 3 3 3 5 5 
iNnl] or 215 0 256 0 268 0 549 0 
Funalus 22 0 11 1 5 1 9 1 

C 7inns 2 2 4 4 3 3 5 
sanplcd 
Males 131 0 .417 2 51.' 1 73 3

Fcaralos 2 0 17 1 17 390 1 

1) 	 -ix 3 3 5 5 3 3 5 5 

IIal,. s 347 1 422 7 332 1 915 1
Fcnrlos 7 0 44 3 29 1 46 2 

I 	Tinos Standini. Bait 
so, iplcd 1 1 1 1 1 1 1 1Ilhlos 95 1 63 0 110 0 31 1 
Po.alos 0 00 0 	 0 2 2 

II 	 Tinc 
wa:.Iplcd 1 1 2 2 0 0 2 2Dil.cs 33 130 	 ­0 0 	 " 80 2
Fcuals 7 0 11 1 - - 8 3 

Ill Tincs 
Lsanjld 1 1 1 1 0 0 1 1
I'iel1s 51 71 	 ­2 2 	 - 19 14 
FMoles 3 3 4 4 	 - 7 9 

IV 	Ti,.s 
svmaplod 1 1 1 1 0 0 1 1
ihlcs 51 79 	 ­0 1 - 122 1 
]"VI ales 6 2 9 0 - - 41 

Totals 
M0c. 808 5 1751 12 1,.35 2 291/ 22 
Fcr:alo. 39 5 119 10 61 2 162 22 

C.n. = _G.r c ritips 

p. 	 =.(;.)a~li,(i>c1 
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cii 

-q~.Lirnrtrix d:ronrh: irn populaktionl fluctu~ationn arc.
 
r));, erv,-dr on -- ' 'iI u:;irv:, technic'r. d .. cribc'd in Reoport
 

15(5(2) 2~. i, l 
 of t' ':. :;in vyai for thrc period Deccemnber,
1965 - ac,1- ~c ivi"r mii"ai15 Tiio nairlancl population,
 
./hi ct. hrv ' Irr. r r *yr,,-';,, of 62 flioc; in Nkov,;:A'er, (Lcoport
.19(,5 (2):-?:jrh *Y1IC7 to J.91 fliP.-j por fl.rroui;' between 

. . . . .Y .r.In ar-I r: iiie] at that lQ-vc:l in March:. 0!1 Lorj 
rd t:i.r :cr!C r rcc(un i 201 0 6rx5 in IIOvc abE r to 96tL . urI f*I 


and] 1-'c i"-"".....a''- h 21 :cxfor JaJ2upa:7. su[F.Cots a
 
r 2. '--an, incrcuni, hIcoICVCr, irn not corwis­iia.....io--

t.c ni with' in., ~ vin the, Long, Island Lar,.a Ptht tii.!o. 
Th. ;:uc.U '-'--app:-ars to remnaed fairly -taIble~...::d1 1iavu 
d~;' I t' -I :ih t acapturo ran,-i; froa. el. to 1/40; the 

: in.'. ~ 11 5 fli-:. en; tured per lyri nJ 

'I r']''rv *Th-, !econd and third quartr.Crly
pop' ~ Lon........o w, ii~ n! - e- co'a.. ot(d 'oved.r 1965 -aj~ 

2 . uhi r*"y 3 prc'c f1lol w r, siv'ilar to thor:ca deL­
i'n - ' (2) :?; , c.Ac ti: ±t thi( C'Itirc smu.voy 1wn.; Con ­

1 1ii t ~. 1' '-iveut!2VCS 1.102,o conductca 

j. Tn 1 r;to(i",.: Wt :. jUI . -12)&tJ~hff andi )2oaa 
0 : t:.'~cat %: t

1 I" , (I tc i& quic-] d'laidC. .i I;cA~a cur to 

' oh1 t 1l CtC"C L cpni'. tvr.and miantain.! V!tC 

" ~~ otured the, ; rnjnL, 
day %;,.rclr. -a'k. . n. all f ~ug"!'t t1W2' nlte-r anld 

- '', t, C-I in - of' thi-, firc t. 
2 t r.n 

C111 ule irc2 !:-. vk. : i ith 1,r. Thus , th-c pink­
1711-1k~l Lii.- . . 2-A' I c-.ulAi%ion o knlo-o s izO, wl, ich wass 
up'i J, t, ci;. cI: :rvxy !.!, ed .'s arc,x- DF tecl.rii..c c~. TPhO 

t-1".!-.a'(L1~2 , 02fncl. LIcvi and 5, 500 
malc ; a'd 2,1- V ' - vi!.' 7.I "--mn.-,, . i~ ( '1 i t cornv' rtad to 

nu bc--sr ' , . . jic -r' !,?.U ' an.1 1,7100 Jr-,o 
und )1CJ IL. 'JI.- 1,2CC~.I", ' 1in hiu "'cstirt:?.)s rvo: 

qIxilc 6,.it. Ca4turcs of C. . 'a ~ worc insuffi­
cclat for -. . .t.. o" 

~'..:xt0 2O.:tih -:.u , lov.:,ih-i, an-; ~ r sua-.'c-ysscr 

3 1:' Iricia, fci~'i ].cto.pcvd' y Tni. y (IPionu.tril.:1, -165,o hyi-r.;.r';~~~ *' llow 

at U..ti.Lu of L2 -:i.-nf cc-ipl 

a vprocrtion of marke'd flics in thc populati on 
1t nw-bL -' f :. '.rke' flics in tl ,opul'ationtial 

NI total nu~cr f fioin the ],opulation 
ti"e pr -bfbilit,- thta: an intlivilual ELliVO ait the time of 
thc-z..pc will hec t.livp at11> t'', : of thc., ncxt SanpI'u 

th-u.brof liuflitce -'Oinl!, tie p~opulation ctwu 
thi: clirre.t A.rL andl t:,o zubooqrcait shJ (includcs 

12.a ter.av'd birth) 

A.ri2 thc -PI11 :.-c( tc rixocd frceni analysis (C. 1) 
C.x' 'f! < iit. -Tlci 17, w.i ti- Cc ti:; tions of "Jani~ardCrc, 
'ih, 'r-r r :ow u* 'L. cliu4tc, .to inhobront 
in I h, o1 '' ,:?eu A;aia1hXr: dco-cnotr'atecd z vcery
lo1w L-aj.t 20.2. -. - hv:.tcl no i:O~, aiN or 11 7 r10onth 
pteriod, % re, .in1tor'3reted octi(ta:occu of survival m (I birth, 

r* Ieic te fer1: f; a1.'s -rCvery tecnuou"m duo- to thu. 
cIi . 1, c no1 c t,!taJvr.J cia-mrn cr-z i oreliably est:.lated. 

3-fl 
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Tubl 16.-- . of G. ir:n ziic. cy on Long Island. 

Mark : 
1 

o. 
2 

.- . 
3 

- hy 
., 

--
5 

Io. 
1 

of forles 
2 3 

on day 
4 

-­
5 

]IOvT ImE 

Urm:.rrkcd 
1 

22 
15 

123 
123., 

Oth.r 1' 
2 

23 
3 

R... t 

21".5 
-
-
-
-
.. 

-
-
-255 

31501 
5(-2 
-
-
-

-
-

15-,; 
202 
.29 
-
-
.. 
-

293 
-

13d2 
99 
22 

2.6 
-

2:8 
55 

-

10283 
61 
-
-3.. 
.-
7 

67 
-

-. 
514 

,'16 
-

-

.... 

. 
-

. 

256 
36 
-
. 

... 
-

. 
-

131 
16 
11 
. 

19 
-.-

-

120 
0 
0
0 
0 

0 
0 
3 

148 
1 
-
-
-
0
) 

-
-
-
0 

Total 2195 1163 2120 2010 1677 .;76 292 177 123 3.;9 

bn:ij']kd 
1 

12 
13 
14 

123 
124 
13' 
.23.; 

2 
23
2.;, 

234 
3 

34 
4 

2003. 1512 
- ,/;o 
- -
- -

.. 
- -
. . 

.. 
-. -

- -
.. 

.-
- -

.... 

.... 

132,] 
30.; 
11 
-

-
.. 
-.. 
.. 

203 
-
-

-

010 
105 

49 
63 
-
19 

137 
6; 

229 

721 
65 
15 
33 
2. 
11 
9

2.3 
2 

70 
17 
,44,-
14 

117 
.;1Ill 

197 

191 
-
-
-
.... 
-
.... 
.... 
.... 

-
-
. 
. 
-
. 
.... 

205 
12 
-
-

-

-
-
. 
... 
-

222 
8 
2 

-

-

9 
-
.. 

-

1.45 
0 
0 
0 

1 

0 
0 

129 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
2 

Total 2001 1960 19,2 L;76 1393 191 217 2,1 15,4 133 

Pinks (includcd in above totals) 

Unrlrakc d 
1 

12 
13 
14 

123 
12. 
13.; 

1234 

1475 
-
-
-

-
-
. 
. 

-

337 
-
-

-
-
. 
. 

-

-

226 
77 
-

-

-
.. 
. 

-
7'. 
37 
1:6 
-

14 
-

. 

-
42 
10 
26 
18 
10 

7 
12 

2 

135 
-
-
-

.. 

-

. 

.... 

. 

-
9 

-
-

. 

-

. 

... 

-
5 
1 

-

.. 

-

.. 

-
0 
0 
0 

1 

-
2: 
0 
0 
0 
0 
0 
0 
0 

Total - 337 303 171 127 - 9 6 1 
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Tal 2 11.--Pc pu.'.tiJ. ;.t.niito for G. :lorsitars derived fro , Lonc 

t otA] j:;titior. : Lu-vival rat : Birth rate 

i (V) ovr / da, n over , dey. 

2il::t :t!;ndard: .. t~int! * Strardrd: Estioat : Stardard 
Month a3 a error 2 error4 br1 	 2 eror i 

1 - 3.-; ­

1965 2 16, 540f 1,09.1 ....-

Aup, 9 196r, - s: .0 	 ­

~ov., i - - 59.9 2.7 - ­

1965 2 6,77, ,06 78.9 .5 22',2 3A 

3 7,77 7 . .... 
. - - 101.8 .1 - ­

19(6 	 2 8.907 833 61.1 2.9 1.872 30­
3 6, ,Yvj 5132 55. -32 550 137 

(Gjnks) 	 2 1,2;7 78 Ilo( 6.0 0 ­
1 	 0,17 55 -'1. . 9.3 0 ­

•; ,7ji5 	 ....-

1AU1.1 	 1 - 8g. 3 ­

1965 2 5,/% - - -
Nov., 1 - 32.7 - ­ -

1965 	 2 1,2 - 11.2 - 36 ­

-	 - .3 	 177 

Feb., J - - 91.6 - - ­

1966 2 )r1,0 - (..6 - - ­7) 1,: ( - (,8.1 - - -

The male for t ,.r. ,epulatioi aj'u:; welL with t,o,! d(-riv, 1 
by the i r c c. in 1i. .: i . : t (i ,,c:. ) tr t Bo ,. . ,r ( 7, c ), wh i ] t, . " 
Ferar 	 ; t" 7K) iS ho" 1:]1y hi 1,,r ti'ra, t,}o Lipv:,.1';( 	 bantIcbruar , J, .<t 	 hi':: -!:r.. 

Ind x us ti:.nt (I r ') , t -' t). LO:fr lc '1l i cv.-:i. lc?: ­

vides rui t:t , io:lai or :: c a;: 1, it j: rot. cxpcctcd t~zt 
0!, ;cul, ,i:' :- i-A-ylargc fin ti, t , on cc.:r (vIA' n or 

perio. u t " ic, :rcc2;'ti.oy '' cl:ry bttwecn tie day 1 linc In 
1nde c01 t . , i lt c , 2 an,] 3 1-:ii,.t c,:; b.,, t .,. Joll,; " , ! i. 

uncxm:cct-d1!, lc '.yc vnl ntd :,to. -nt!.: fl t-: fir tc ,11 

population on davs 2 r-nl 3 -..roc tl.nC2 nf th : C ;ink-:;nrk.1 1- ; 	 r] 
and pr ovi d e ' r. '!. -. i :f ' ' ,t i , r f .,r tL: , r l i rL'i i ly 01 t h e. 3\"< 1' /' 

,urthcr tc. . ., ill b, attb.:, ied to : : n, rato l avr r alfaet:,­
of 0. . ''J :. aicl 1 rfic t .. , I rclit i ity of t,.:'-o 
Cstir.iatl. nl: j t;:; t, th, f .:alec .xti..:tcs i:0 13v, .1)r an, i'cbra:.ry 

Ilc'.' cxr& in aworc J:uih tr ct I. i:wv,r, 6(-day trinA Anl..atch1 

t rir,-, 'd't ' : i- 1 i :z. ,plc -S 12') no t,n,vr ] f]V., 

which f'. , , a -,it . P .. f i; .vi.'1 ne , 1 ), X"Uots ti-,.- theory,' tL .t 

til fi.-:.1, i ', : ic r et:ollyc i. ilr.r in nu b.c-r to tU:, .alc u. jo­

lation, " - 'y - I d.-c n t how this. 

ln etiy LoCut ., survva (tl birtil (.tios Uc :tess 

th.t th . -;'wk 1 t 1 2 , tti hi ue .1 in ,,.[a-tiens of tI:.,l
(h'.r:::,t~ii., .':':.] .'i , :t.' V.}. utw. ,.f :'.ac timr'; cot I i,.l­

ti ::.-,I,.hat 1. -.. n 12-2', -, il::w c ticii.,. ae ,h calcu] tltirAi~d 
suk>;st t A t., 1"ir. , ]u tit,. 1: Ic i-r.Yhi in a 13-day 

' 
r, :ri '.! 1 I I .Vr., . . J,r %',, 7 " t hN r . i t is 'm ­

1ik 1,- t , t i. -, i,a cic' : 120..! n .J1ll suffice to r -hlco­
thi : j::".I. i I o i.' : C.,',.-i.t. :,t with . lractiC,'l st.iiri.c ISiO] 
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C. n, r' ~ H 1(; . I., rcI(o: n rc4' An1- I ri ur! ihlaIJ 
~ri -~iny 1'uc.t ~* 2~ t:ji Li~ con, n~ 1: .c pu~lr hs 

s;~lcciA S~.rJc!~ t'(nz 1c roluascv~':~i1.to:. Uor trii 
prTogrr.T.Ll~'! r:.:.u i.s th.. ]ngL rf a clu,11stolr of 501 

i~J'.n~W~ 10 w-:,' .F 1cr I,.,1srml . Thc GIos:iDappulatior. 
j.,;in c)::- L,fl''r1: a quarterly L:ioto asoor-trdni 
it'n ,lah.A' . ti : A Il>ndpath vas establ ished in 

fLru.'lof ' 1 Lt_ . tar,. wcrc captuxcd Ly travL'rsir.,,
 
thm 3,10U yc r Y'tv- t11 11
 

P.. iv' -, *', ' rr' tfct ,:. *2uLain,!l. The Lclvr sln 
Ccax.. Ka. I ' . ppc-jttnity., to Lr1'th relc.Lionohi-o 

I', ~ 1 III~'' j) jcn: * 
1 ~t pdn ten~arc, rCa.'301­

ribly Lz . o.Kctt.:tdr.her m. aort y 

~~~:.>;~ ~ 13,o ~ r C.11~., s i:11Is -,d*j a.: UV~l 

vlrJr3L 'i ! ttC4 ! icln sumv y , anK. was r
 
j'.tJ iIir.Irino' h t fio i cr. unts, cld tsctsc fly
 

bh)d 1.12 .%.1],F( w. 'N- C:,-.. 20 cd* . n~ i thc( trypanon.,o:.e 

(,r0.~ ~ ~ ifiecccr atluociatin Ci, thW ;c, 
fac L,r",I 

'I",I 3,:-1C LiScctf i L r,- f' G.r:r~. in Fclitruary, 2966. 

Sjt1 ' v~l Thyproooflspp. ill Porcunt 
cli.etc abru- ar2 irifcctcl1,'hr 

Sctor . 2 15 1 0 0 "'.0 
13 33 2 0 0 6.1 
C 271 1. 0 7 
D 15 1 0 1 13.3 
E 23 1 1 0 0.7 
r 21 1 C, 2 14. -3 

Totfil 1.;" 7 2 3 8.3 

Flyaound 53 2 0 0 3.8 

PIIYSICdLQ'-,I L;.EF:G Si'IITES 0; G.* ~ITV 

Location: Chirun-iu am! ](ariba
 
Thivs tijators: P. Ilaic, C. Moiisley, E. Hvjclu, A, Si-rnondr,
 

Thc tdc of thc.. rcravdeitve status of G. mors.itarn
 
filsinl rixal h bn by i
1:couc-io.: aidocd rvu:ctlu rccy n. 

in )' Lcvn, n trzort i.s,. '1;flics Lire Lran;oportc.d .iontjdlr 
b~y nt:lofro:: :. ficll. stvati:,ns to SnIdshOury, whl'.c thl diis­
-s-cti. ory: rrr:.d 1. sc'vcroal fl-ii Os; 1hnvcmv L,.zcnce 
thmaw 1-w ti caia fajin"re of or ovcrhoLatic.,'11f21ratvnunts 

t~ttin~ o(,~o~~ tL! rc.prod(uctijVQ detcr-t-'LJ-tY.rt..U'. tract 
ioC)MtoL;a idi,' r.CiL;COd r t tc.:Jnations cro i;LuiiL n ordcer 
to 1c'n'1 fta;,ilj- 02 tsr ill C. fauljt,'r doomn!o;sb:itng 

fi (2'r r';traI:;I.crt:1tics;, cach .rpof flicii is frozc n and 
nlacy ir Ia; ~.oodVirl. Via ::cs' in a­vic1 inl :ttanol 
111,3.1 r).- f1%! v 'i Ich is ht-l[ci n ho dcI3 frocre, The flaskc remains 
in tllJcy c ci L ttpl; :-n:! rtcj vialo n. add co avail-
a.U - . P~cr I1 vmiotttnt) VIC.r-, is put ill ther :Oshofls a 

*Or -. , 1If.. -c The tcnp::.ratUrc Of' thle 
n.'olin r:.:'2 :otci;-5 c, afterP.): 'j~s t:- -32 0 al 

ti' t~foc -5 Adpinof ini;theidCr :dl~b":is -'C; this hasc 
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T1, .:'ul tj (i' tLi on, c ti . for Li, Ipri odAuAuct , 1965 thr.uu h 
March, 3966 LM: mivcn in ':FL 19. Thu nonthly porcentge of nullipma,-
Don fu..] "t,;.:;, 'll w:
 

2A' Aept. Oc' , .;v. Dec. Jan. Fhb. NAx.
Chintndu '/ ;0 30 '47 56 ;3 26 -
Yariba . 0 - 37 13 - 23 
Over th- ci., prI, 67f',f thc nulliprrous fvnaos were inscmin­
atUAd, eU1_ K :.,.rti r.tc of nAr o: fcumales rani-d from 95 to 
)0y,('abl ). ;,ccan j:!- :a:,6for Chiruanlu fonaleos.T'.i, ;.naticn 
awl 95% f ' L r.'i f.:xl<co, tih the fornor havii-; a geLnerallly higher 
pircrntt;c •" ,ii]ar 

Min 21 ,ivs UGo:-.Amt:: f..l. 'ult, of xi'fry ,ter:intions of 561.,',_o
w ;,:;7: '.r aprhic a-(i'c ubswjucnl.ly "e c :du. 

by t.i. I.: :.'at: -riz. Wh.dct,.r.natioms :..i, from thc 
chiruri,' ;, l.. %.! ;J. *U m;:t tlauci... h rci;. It armpCar,;
th.. f .. t1 lit to vtlu'e in a ttn'_7 to asses2 
taL:c Tute v]1 . r.. (e r de]liae. 2incc 26% of1i,'_:
fc~.]w- .i'. '..,. ir'." ' " "y ] w'r:. ;."ro s, ][ir n. possible to, 

ncci:._ W., :'.: all ].-.wfro:I prou~ altos. I1,-52.u I',g; It 6 

, 1..-, ..
a -2." . .ti1! . '2: !, i wi''. r.;' t -,cr. i ,gori,-f.:.,, 1or tr.2.
 

JQoh : :... C: P LA',A 3,IccycJi .:co; !]tcc 

:, 07 10 : 2 3 7 or27 

Sc.p. 2 153"135 569 .5 213 26 13 7I' 1 .ii1 12 26 15_29 

jk'v. 
Dc,0,# 

Oc. a: 
619 
27 

, 
2 :7 

15 56 

7 
7 
5 

3 
10 
18 

7 8 
C- 9 
2 7 

g
5 
1 

7 
7 
; 

35 
18 
.-

.2 
27 
15 

JV. 70 30 -*3 5 7 12 17 .; 6 19 27 
Fcb. 5.; 1 26 5 10 6 11 6 11 22 ;2 

Oct. 19 r) 0 2 10 0 0 0 0 17 90 
Dec. 19 7 37 2 10 ; 1 2 11 21 
Feb. ,:6 6 13 3 7 6 13 3 6 20 61 
Al80 11 13 9 10 8 9 7 0 53 60 

Table 2G,-- irn,:.Ahti0on of G. :.oritann ft,:a].us, 

Station iu:-,.r Nloan pc.rci.t 
: 0dissuci11 2 : 3 : or nore inscninati',n 

Chirundu .25 67 95 96 97 100 6
 
Kariba 172 67 100 100 100 
 99 95
 

Tublu 21.-- i:nale hi,,-f.ay eYi:.ationa vs. 'onotrophlic ac iA 

'in~frny ".z:b.:.r h:,vin.. cc:pl,tYd the indiicatId rauibcr of 
nt. bor : tr-. hic cyc],or 

:0 : 1 : 2 1 3 4.or o 

1 102 37 19 6 2 
2 6 15 28 1.6 20 
3 0 1 9 13 C,1 

0 3 3 6 59 
5 1 0 2 0 56 
6 0 0 0 C 16 

ai]rcoo, i' u.. - i^ . J i (PA.. incr,asin:, ,1rQa{-v to tlic: ".jlng 
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Lo"'ttjrmt Chirurndu
 
lJr~e' -:Aitoro: R.. Phelps, E. liajdu, }i.B. Borthwic1:
 

flrt~n!~ r shelters 	 crqePio'~ ~~v Made to the in the large fol­
lo-wing tof,~r t>'.'uoe Jongc-vity trial (Report 1965(2):31 ).
 
Snultcro~> 'r. E'3, FLX), G01, and 110 (iec:.ort l9(i5(2):iCg. 2) wro
 
Provided......'bo. wl (Rerjort 1965(2):32). A' third longevity
 
trial wr'o !iI "it irted0, -,. .12g local>- cn'.t(;ht flies with no attem!:pt bC:i2.4' 
madc' to su. ~'c. ~sOf tE helt'r: were kept moist txc-u~h­
cout thu tri- ti''::.1,J-0'. this, oor lcswere, thu sam-n, as in p'rt -
Viou2 tii' Vt v FliC..;Wua'c colored with the of( 3)29.(')5 ;n!rk 

the,( day. intc* :. c-I ,:u' nerk flies fcodinc on the oxk.nr wvrr
 
rcor,rdud' 	 1 tid Thu rv ult. --re giver' in Tdblc 25, ;-1,(
 

III&cat02 1 oi.'x' tyfror. a g-roup, of flier'.
 

To21 . n:.'t'1i ' wro 1ut in to thc, cn,;t o21 a riven day,
 
for ex-,.; I.- 1t0,1 IIcv . l>ocks~ r,, ti ppropriato rol:. in Table 23,
 
all( it I- 1:-t 1 ' -1 . c t I !. ed 11'r5. l-lies sOet13
 

co; *'t!.;ml ' "' 't' : .,arh of thie day,-, 30 :rn:rked ti 
j~' ''- '~1 " ''e'- 1 ~ .Po follow, '.1C. hisinr,:y i 

'1' 'Ic' UIt' r'! "r)I07T112:pl , Of the -0,o;; 
fl~are~ e7, ' *" ' cc ~' n re 1' j r ''' ' 1 the- followi . ,', 
5 ~~ ~ n......~ ' tf' (%: Thc:~ ~ o e tn diiw. fir-urer' f'i' 

th. Ie 1 ' t', t e'o- . ti I.' ,,.ac' 16 dy' I 
LIii1 1:11" r u ~ of i vt:-,"'- c),n tiftter P.±±.put- ini th.! 
or.-CS. T i! j Lr. . ~fu'tcn2o'I maximtun ii nol b( tw.'c2. 
f" -Jd, frs. i j.(LV , C;B '*,5d~ o-.-: visual olcr-vation of icdn 

OrCr." ino'' . '.-.j 'iul , j t. w. d(:cide'( that further:)- ci-v2 

blech o'li' I'to nI 1),[1 ''' wr.i; LY: olhor(rvcd yrefc'rencc' fo. ­
21t' yfll 41-1:]. -v~. ji wnthought that havire, 

ai:~~~r~~gls: "1il'. the: tirie vould cut dImal on Jle :t'~ 3 
anid '-1-.' ale thrcr--',. a ',- wEn";: trouleht into cnt,:t * tpcI 
b)uc)I. bU il1t h' ' b:.hi-I) IJI 0he keptP. in, it call thc ti:::.ii 	 tvr. 

I. 1 ",0 9050' X~ -1 r; ii- Lriap. comrplatin.. It 
follow.,; tihc ''I'' 1C f- utc.& h(- prca ait lar-0~ Catc.O, and''u -tte. 
has; bee('leO j,- a'~i tb iecc of' tzsetr'c. habtitat * All the materm]: 
for a tilir!' 4h ."11~!'' obtained aer' it, will bc: auomibled .e;rl 

V~hTCA1-e;L h4:KIL S'i'!'DIES 

Locri ticih: Cliirw-vii
 
Iflctta 'aove 1j 3j4 i'l s F. ]1ajriu
 

Enqujiie nre- bo'.eg-ad4 into u :'cd of 1'ui ldinC. a cae, Id 
enoughL;1 to ye.'r.. L7prc'1:ni2.ary, a 3 foot dianc-hr,.&e33-mn'. 011tirc As 
tular oa; 3 E.t1c., h:;t, henA fladicL i wil.l be sunperded par-ll.1 
to, an'] r.'ci. to, a Trwn rtrurunk To::r'.prat'u'e rcccce'ds will be talken 
at di ffer:iit n;'ht:: , ans2 flivs will b,7': e in tite cage in an Litt3'r r it 
to deeun -rpreI'en'ncc i21 re'latioun to hegtfrom the grotuia. 

Lcc a' ion: chirnmdu
 
Inv''.s t i c.for.; :* .J , Pl.iIps, I-. Hajdu, h,]3. Porthwic!-, I~ 11.:'
 

11. ; oTacii~wi th CI-.i~ !it of 5 u':.arChursn 2':d 1 roCordcr 
n:.A ',ee~unr cll.'. e~ seeonorrcir.very difficlt Ii for 

pce nl~t ::-~.tin. Imit fr.rthte.r aljlcR1. It Ir~s found bettor to unex
 
tt'I" I'Ccell, Ii '.jU1C for t'a~.o(pIi~cl rather' tino­

h~-vI-_ tho lk'(' f oir p'uj...ae.
 

I-7 1"' 13 .' t!br' -)Ijput. ba~i tIumbors too sr allu t are 
U to of ''''i' )01c'fu''Ic 1I 

2'1 

http:p'uj...ae


Table 23.-- Survival cf 71arked flies in the lar:Oe cage. 

J 
Flics 

:,Kzrk :ALijded: 
hrk of 
0 2 

flies 
3 

s±n fec-.di­
,: 6 7 6 9 10 12 13 Ilr 15 16 17 16 19 20 21 

oy. 22 
23 

:0 
::2 

179 
30 
50 

33 
2? lS 

19 16 
25 
2" 
27 

:5 
57 

142 
e 
7 

7 
8 

15 
15 

18 
30 !42 

Dcc. 

21 
5C 

1 
2 

RC 
R7 

*. 

19 
9'10 

36 
67 
15 
41 
51 

5 
2 
2 
1 
2 

1 
5 

4 
1 

9 
6 

13 
9 

2
3 

9 
10 

1 
2 
2 

7 
3 
2 
1 

? 
2
3 

5 
t 
7 
C 
9 

10 
11 
12 
13 
1.;. 
15 
16 
17 

l2 
R13 
R14 
-!U5 
216 

R17 
R18 
R19 
20 

Ry21 

58 
27 
21 
42 
22 

13 
139 

38 
73 
20 

1 

1 
1 

1 1 

1 

1 
1 

1 

1 
3 
1 
1 

1 
1 

1 

1 

3 
1 

1 
2 

2 
1 
2 
1 
1 

7 
1 
3 

1 

5 
1 
2 

1 

1 

3 
4 

4 
1 
1 
2 

5 
11 
3 
3 

57 
31 

7 
3 

24 
13 
13 

15 
I 3 

Longest lif, span 16 16 14 15 13 10 7 14 5 -.- 4 8 7 0 6 3 3 2 1 C; Days 

,= tlc: red R. = -'rkcd red and yellow ? = no record z.a,!e 



Table 2/i.-- Pupal coIlcfticr.s from Chirundu. 

Date : No. of' pupac obta:od from I I 

:ht b,-ar: Under Hole.; in : * : Number of 

: holes : -. L,. lo;s : livin,, tree I Others: Total. searches 

12/65 2' 5 35 6 74 3 
1 1 0 3 4 1 
2/66 0 0 0 0 0
 
3/66 0 0 3 0 1 5 

F"Lih GUI,±) 

],cCE 4ion C'j rimdu 

]" ' 1 ti . Z' r,. J . 21), . Pag0, P. b:ilon 

Sr, 1,lin fr ' hv ,p.:rcnt dcn-i.itics of non-tencral male G. 

mors .±t':. • }' ': e,' - r I '.thr'" fivc, trlv7( cts through the main working 

area (vL,. t1). 'i p:,] ,:i'. , ,,lird slarply in Lovember and Decembcr, 
165, r.:, r...c, ;. low ],-.vcl ir:i1: th,- wet Sason (ilovebrbor - lzreh). 

Ilnsitic :ir.cr:cd Oi. rcmcth 2 te 4 d'.uJ.i(; April and decreascd in U.-y, 

,i.- , .. ,lo en :o. 1, presumably becauce of al: U*, 
adjacen ,," r,:' ' cti.vi :;. he a'parLh1t densiticc of . pa]lidi­

ps wC1; ' low er!_ v';_-" :d b tweer. :iero and eight. A prclimiEy survey 

of' til. v-,,tatctt-.tion 'i]- particilrr trees, has beon made alonj. thec-e 
five tract.:. 

Ti,, r. t ,'- t'- 1.''., beei saIp.led wekly for exactly two years 
by the em" of .a, v' . majority Of them have been disoontinued, 
except for c,_artai cc r-' mw..o. F Z, 5, 4, cad 5 astsociated with the 
cattle adea:thi. gcac. bivers, as thy did not contri­. :ti'.nu and 
butc suffici(:tly cr hity to tacte brcdin-." The data will 1w .iven 

to Ihe bo]: ,.icr tc.,::f,fof a ::or, detiled analysis thai. has bcen attr:z te-d 

by other or,anizatio!-. This ,ay give irfor'mation on tsetce foci and v.r­

iations in desity that can be related to clir,,-.tio and vegotation chanjea. 

IIISEATU,11L LBITi:TSCONCEILTJiTICN; OF T 1.1 

Loca.tion: Chirundu 
Investigators: G.J. Deah, J. Paget, 17. bilson 

Three related projects are grouped under this title. 

Cattle rid Iial this t'in!, 1) oxen were pemsmently tethered 
in the rivei-.opane ecotone along the lwangu hiver in an attempt to 

concentrate toutr:u breedin&,-, and previous rasults have been given in the 
Third Progres--s hqport and 1965(2):38-411. It was obvious that this tech­

nique was unli]:cly to succeed when ci.r daily catches of G. sorsitans 
from the grid and thtj adjacent control continued to b similar in Decom­

ber, Janu.-., rind Fbruary ("i,, 2). This trial had, been running for a 
year when th oxer. wore remIoved in mid-February. 'deekly sampling con­
tinued until : -ay .n,... results show that fly densities within th grid 
area droppc'd b-low those at the control point. 

Cattle i adtlocks. The apparcnt failure to concentrate tats::
 

around and in the cattle , rid could have been due to the relatively
 

stationry and scattered positioning of the oxen, and also to the nec­
essary disturbanco from herdsenn fly-boys and supply vehicles. -hse
 
objuoticms v.,c Lfcr..ly by building five-acrc con­4'e ro'eovcd a paddock, 

taiing a cormlctc sequence of pupal sites usod during the year, in the
 
rivrinic-mopn: ecotone at the junction of the -vain' iliver and .5
 
flyre:und, an. . one-tacre pnddoc1h around a thicket on 11c. 2 flyronid east
 
of , hiVe,'. hcdsnen's anid dumps were sited up to half
iup .: huts food 
a ,il-aw:ay fr,:: Th, paddovkas. Th( tsot;oc at th. five-acre paddock v, o 

samil]d vnoh wc,"]: fro;- "ovc:abcr olwards by 11o. 5 flyround and by pn all­
da~y catch Of flies off one oAt of t.U'hc. tethered oxen. The control point 
fAu'thcr north alel; the. river, ard u'ed for the cattle grid, was rctaincd 
for this trial. Yih,,,'al.r paddock near Camp River was sureyed only by 
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l:o;. 2 fityround, wi i italai. ,:LctiOn of IBo. 3 as a cont:rol. ft:n 

"1~ ~ C 1, ( ~ct'. ' (,' thc'r Wt cri ~nd thA 
f 'wer C. ')''I;.' dai~ c ~odhl 

:l - I ' ofh' Lv-c 

I 'tK. 
1 J:' 1ml oA).. * i:1'~'i...rrid..clir; d from onua". 

oi 12 T"( 

.~ 2 7'.~ytin.7 o I1~0 :.r. ~u~n, ~.o T;(r~-Ii d frcer Itue fly­

* !i' 	 aj' i] I ft., too ic'.: Fc cone1w cn.e to hb_ 
lh* !1 v.A canI'U'. 	 LaAedrai':f'c Inc ntli 12'.2. 


of C, :-,J Piv(.2 'I: eo: h'ia2.tt htCrvld be- ntta5-


P' 	 n'', !ri".i' J v, of, flyii1r~ 

Ij,-, 

VL v d: li '. 'w. raierl)'. 

!:;Cvl;.)y..n 	 V. 

t''. 	 in~ It' i.~jjTtiri "' 

tprioj.'ct n .... 	 I'-~h )Vilvio~ fr :;t, )JIc nI-:1 1 

L.V. k' ():."2 L!' t0 ;IOn;co::xl& itiv,.c:JJ,.'' 

t 1Il.L 1 X I", X f'Inut of 1:0CosquA I-( liC.'C~c.' C;,':'2 

iC %nt'd 

rc: Is to l*:.i.ta' L- cclitci. rl.a ct'Lbat tery CoIi6l watt 21 

onn:ro o ,c: ',II (", .1-- (ji'-~ 3)).1 va tnpryi)Jd. r':Y' 

mc-on ,:lrl. Cc rnN!' ". :;cur 1. 1102'. P, ;' '' 

watr 
vant~ Wilit ineo tl, . th.' 10:.ori:, !-ut it h,- Irot bcm~n cue'", fr 

an h' U..)~2.1 .1. v.'. 1~cn 1 j~ eilthcrrn is a livc tc-fiyj' 

A 12 - i 1, ''ro. n i to oUL; -n2:.iii. th~. r':)Jv fauFchoabur. 
prcowinlt), .. d a.at A .-iooqutito oeno' io'I frt.. inn' 

into onc. si 0o 1 - C " C . 1.C .'p-ito fro:.. ti_ o a~ na ttlii, 
a ilci c olita' c ". I, u.' a 1A) (-V! .;0,i .. a c". 	 (onlortuir.a; 8 X~ a x.i 


ttL. Ca.> ci' iL3n hC iiac i t CCor tW.' Y7.01o.
aci thrkt.p4 p, ar.icniw int 
cvca';,'ae1 n. aa.l Ldi;te3XfX ]iiiihc:; ' t I),. 

-',,o:: for 20 . rr;r't.:.p1-hCi)at1 thu en:' ra l<fakof 

t, 'w i,.. t, to run a c'olti-iluC~. .ri o: trird!, 'A Q 

locall1y 'a , -ht f'l":, vdith fun c '2c;ir;. pupna: in Ili ir~bcro­ad Jl 
tory-?, vaich 'id o:.oli' fl;,' vi't!'i. t, ;I.-. : -.nd .;'n1L c,%!;, voice: 

cli ratio. OcT12) t 10)23;.* cIand talmtcr \'~a:j.to.iar.!- ccntrol 1c-d 
±ni ron ntn (ciE)in ttcr Cmid I ion i.- ol-tiinc.. ill fl. adioc,,nt Cean: t-.ni' 

I til coul'1l a''' ijr cc&rca2r s toril1'mria). cc ­root * 

pofi tivo, '" rr 'I art cnir-oln nt room ro.ct:*'331for urt'',nff­

cacu t 1o'' p "'" fhi no''''t bt'ci vi' .-I de oo far, "-A' Co­

roc. . p'oC tct han ;t alIO'cv bon 1)o:;oibbl.orda .iol viW' . . 

On'' , CEI;aC1im-*' .1',cord1~ ln- vas~. co: ri i o-zt, in thc': "1.jokc 2"' 


(10" "vd rvnay'), 2nj two o siocrccano* Cnc !arcn (A) ,'ani­

o'tcd 2" on.,,) . tii 01,1',.i 0 ) . "
 bctwcc tl , " roo:;., (r ie. 1,; 

flop l..u cci t f* +I-.-. w7-x:' Id~r * A.:rFoym: 'I'; u it. ) 

1.'' '~ . ' . 0i2 .. .ii~u2 tIIQ''O':ietC.2' ini th­

0 

ii.u'c'%'i' !!~ r,i'laiv LLuzddi tvi did not rtr 

t1 
A "'kovIi 

' :lYA 
cool 
(ikk)*,',,1'00':"hi 

%iIkc:l','% ' tirch. 
c2n 

til. b l't 
:~t tnt a' 
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(I 

A De-flying chamber 

B 8 x16 x16 ft. cage 

C Tethering post for ox 

D Battery of 60 watt bulbs 

E Thermohygrograph, etc. 

Fig.3 

F Storage for 8 x8 xll1in. cages 

G Water sprinkler 

H Door 

I Windbreak 



'YiC ~ ' 5-55 C' J n, r tha fdjrLc.(_n ,;crc.-cn te.M21ntUrCo.90c'' ti 	 II.I 
(A) ale rc y !£i vL Isradttio Wi W cnj> Wore 21 to 471 hi~hwr. 
Th, rc." :it i t -.tit tl: i in th<"'iw r cnj~o att Mid day 

a .I''cii.t ii '"' ". :'iv'i1 Ulan that in th, nuirvouid­
b r ,at t -- Ora emitioncr:; andt a hw:iidifictr, hnL, t, 

10~ 0 v M OWL cl i 'aiwli Q MO to fli-t rajrittninad in the iui ­

tr i in Slika b' thm1. Vi ly aool fly t:ur'.rval anJ lhaYudirqt' 

Fi 4 . ict'>:7'rvilof' v'ild f'licos 1- pi in cvcj' 
of 1:.i(EuY X ': ( y.iIr"i X"j) foot) volur._. w~ithin th, 

Hoi ck "c ; 'L W w . K YK clc'ti i fa:,ctorn fr,r r .'.avh1 of 
truty . 1 Ch ,n ra0:V1h= adSYrd ;nA:=iv:12r no 

cl2 ic.;: . (:.: _ r"2v *' rcn i. t.._ n;tritio~ n ­
foil, :Ltn14 iq.aX ,i n ii, .ELr' vac'lVre r'i : iabout 

PI 	 1 ( W. t r-nnh n~ in' thi :~~v 

C hd .aZQ1 M:W a, ' r I! lnn.] i.1) 'C 

icn. .: on WliainWin \ mi ni ,In It w U~i r Sum NO 

C000 1wV I :. V %0' w vc lw _ v''. ir:1) 1, i "1' c '.I Li j . 

12.o 	 I ti t 'Cti mArW J mzi ", tY U.: ma"o.. i, !, inlW_ 
\ j ' ciffJLrta:to in h:. 

I1t j-1 i: rtrc , i! i t :! t.-,%.;- rrat~i.'cr bc low 3")01 an't 

' ri '- I j .. i ""'J '..:Lt "' thal. ra I>rtc' 

~ ~ 	 l t toM"I.11 ~ 	 ~i nn1~ 1"'~.1Er h L i.2..8 colVi Ic wi 

a ~~ i ~ ' ~ !ur; ,1,t Lu,.: 

layp 1,1j. I 2' 1j;I. dwh WAcof 1 it IIj;11 
~ *' aeia"afL'ih~ 

d: 1-ado, 	 w 

(J2III c: '!I W, U! IJ dW TO IM M 14'notn1, r.tlLtt pj'a rK ly K ­

viiia W t M w.' 'vic]-_2'' c'i.%C in t'!, CiL rW I- in . M Ja CIl t n 

durn", kix2il ri i J l''H4ik I, 1' ' I,:- hi cI ., a. ?1 AU IIt 

indi ntud Co''0 ''VwI IV to CE'' M coiU aom si~Ld.r tIto in th.. £ oN 

Th' fla fiit._ "wa&'i r" cr -,o icrc claificd by thur hu' 
stage' duri" rc j'~irc; v~.nh clI rod al di:tcdtd with cio 'cIc ' (_'), 

bonnbil'+ Pa-L:11' : (11i), [Lbdnc':,cn ri iy-vhi.t( m-1, .'or:-.'l 
UiZw (311), m..1 Lia",.. W.tin 02:1 concavi! (]v). "-I,, rcc;"l to' cily in--3 

dicnle'd thLt f. w LI1i..; ii'ic fullyv 2r~ (1) or a Larvi n,; (IV), an'd that 
tlc mrijuraty wcu n 1t1:. 111nFil. 

GT: MESCMi-UlIT:IM OP' iDIC. ALAJ IMLIILIA 'L: 

bntion: 	 Chirmilda 
Invccti gtors3 	 G.J.* Dcn, !)L Du,.ti, J. Pn,,.-t 

T'ho nral 1 , cired in IY6;5 has bhen a'cpairud aW' ii: ruady for 
a MWC L QVI W]in. rmtn cf J3m, Juy. 
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O,' ,*Ui'],Y COLOI2Y Ci1 G. NO:SThj,' AT CHIRUNDU 

Ln:t ior • Chi runciu 
]iv,.;;ti,-t:, L.J liajJu, G.J..I DouLn, J. PlagOt 

''., yr ut an: FiAcil]ec of th, Corn.tant Environment Roo-I:(Cm.) 
wr. dnc:.:cii, i a prcvi ,: report (19,5(P):36). Thu principle functicn 
of the CEM i t:.., ':1.:O::Abilitiucu cf treeding in L! controlled 
(2v;ircr., I to :na.n K a colony of frel: kept -.live in 11 X 8 X 6 
inch oi.,. :. I r2,-:. _:upae so th:t a nupply vill be avaiL.hlo for 

r.2,earci. p;l.j et. i Girmj !,.. 

ji il r-mu; w,-r c~uctrd iritially to establish the ).ontvgvity 
of flips ". ;r crr.i : cAN:ii, -.s. Various nm-;hrro of flies wur,: 
plcacc1 in t, ].-I.i. ,..jm: an ox w.:: k 3,t there the. do,;li: ht% tf.roughout 

. ,i.< ",]'.. . ,dt. , ivc-n in Tale 26 a:he.a hih rortr.]it:y, 

A .rSI, 150, . arrr.p.e-nt vith'in thr, CUP was altr(d ii; 

it hI ':.: o iL fOtWr c',ok cu',ld be u:no or. the fli,.;,r n ])I.Ww: tjmo &~L th;at thoc4 t, ".!.. .i ' O ,! ,L 3'.Rl trLS.<,.C(
 

o rocultc..oF i . . -'. .' r... 'r1; 'if"h in n . 
f uf : .:v. , t: a tPi I f1i 0- ankd kick iA,,. 2 U .':t ,"j,.}. .. a'(. ,,, 


.nm%' 10. 0 u, r'C 1rcrvothc cft¢r, r'? t.," 
;: I :,: I.i ",tor on ., flo)r2, -aourv the ox. ,,high

:at.:: Yit I. :... ,.' , t f . f]c' w found Chic to a'f-'v .j 


culty A: ia f j. -. , A'. mt i' ] t-cr cw.- floor arounl, i 

" I h, p a coajlttcly i,+o 
exa.: wir,, k; t tU:...', .i(hcut hy or Lny othcr ty'n Cf food, fre:. 

In ih, 2 W trai' , r.' 1h. - clo nol an,' 

.C800 to O) h:.' ,. W, hm dl:.i1y f cp"cozicd ho nk: ju':audin tc 
for fol I . T. fi' .: una:ar tAu n', coAditicn.- utili:',d AiM. 
c.u;lt f]J, :, '..'c?. :' ' c 1h.. t ty. A argc rercc'ntc, cf-.. h .'o " ..


duaCd li'. a , ; .u,, 7A lh. ncvisaJr f the tri:.l wrap ar,.i.vy2vc: ,,nt' 
cvir pr'vj :. w",.:: ( .. 2,'). 

'able 26.-- ,rt.lii c'.,.k:- on Q. :2m,;i . e, in, A CM. A P.O.­i2: ,th, 


.. i ir' 2'C (i,rinI ,oer of dcvy..[ft. 

Tria.ll . ]it c s Yrifl: No. of G. Dl et F]i:o. .i,l u.: of: 

~o. " at .A' 2rt dock : 2 found? Bo, • at WAtrt " chock for.!
 

of t 'iI alivm, : of tril : alive
 
M e:-le ln 2 2 : 3 if:':
:.ole :fonrol.o: 

1 79 10 2/14/t, 2 86 9 3/15/66 
2/15A' 55 3/16/1(6 8l) 
2/11C/6 55 3/17/66 72 
2/17/66 50 3/18/66 70 
2/181/6 35 3/19/66 65 
2/19/c 32 3/20/66 65 
2/21/6C. 32 3/21/66 e 
2/23/66 22 3/22/66 ,r, 

2/21/(,(, 19 3/23/66 52 
2/25/6 12 3124/66 .; 
2/26/CS, 12 3/25)/66,' ~12 
2/27/6, 12 3/26/66 .;2 
2/2,8/r,,f 12 3/27/66 'C 
3/1 ,6 21 3/26/66 3 
3/2/,, 9 3/29/6 r .1 
3/3/6t, 51330/Cc,-,
3/4/( ,; 3/31166 25 
3/5,/r r 6 4/1/(-6 213/6f'6 5 ,11/2/'6 
3/7/C6 .1 4/3/(:6 1 

3 , 4/4 /C6 15 
3/9/6( 3 4/5/66 1 
3,/in)/e 4/6/66 11 
./l1/.' 2 4/7/66 , 
3/.1.6 2 4/6/66 6
3/] I,/6 2 4/9/66 ' 
3/1,.', 24/q ,C2 



'I 2.- t./~ c!. (:1-:;~~:.Itn:'dt~ 	 hi IR 
., t.iy ol, ':.,I ,, , :i, !it j.n free C800-1000 hro. daii1:. 

lh t:: 1 },'o, . . .D C~ t'Idd: ]imix : ,' 'jujt flies : Total 'Jij ie 
: "A.iv..! : added 8 flics ,-, l.A 

-tic :fcn-ilo : in can:" 

0 /-: 0 5 23 56 -C 
.. ,, 2 0 C 44 70 ­

t;,l/!i/f 1 iC 1 0 75 227 ­

16 51 1 0 75 127 ­

/,19/' - 20 0 77 145 

/. 	 2'- 24 7, 0 15 39 ­
, 	 0 0 20 -I 1 

,//23 , 0 21 24 ­
•!' 	 " 19 0 0 19 ­

. " 0 0 6 ­

// 
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,/I I,, 

" 
,, 
, 

o 
4 
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(1" 
0 

0,0 

0 
0 
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0 
31 

c 
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4 
35 
25 
29 

-
-
-

.31 , 1 o 19 -

/,I,!, 
5/ ' ./ ,, , 

C 

a
3 

J9 
23 

o 
,2 00 

0 
94
0 

19 
1317
12 

-

-
-

5./ C 
/ 

3 
0 

7 
c, 

2 
1 

0 
0 

0 
7 

7 
15 

-

-
, ./,. C I] 2 C 0 .0 -

S 1. 0 1 0 8 16 -
/,1/, 0 t 1.4 1 0 0 14 -

51./ 

5 / , 1', 
, 

1 
1 
20, 

11 
1513 

2 
1 

2 

0 

5 

0 

10 
15]3 

-
-
-

9 ­1 9 2 ,
l, " 0 0 7 ­

1 1 5 2 0 13 18 ­
, i 1 )7 01 

51 , , 40 	 0 0 40 
0 0 315/19/6r 	 4 0 )1 

0 35 25/20/(,6 	 0 0 35 - 0 
5/2/, 	 e, 1 39 0 0 39 2; 

- 0 0 24 90
5/2;/6C . 2 ?4 

310 2 51 - 0 0
5/23/(CC 

2, 1 Thi:J th v-, ; 2 ii::' fici d-CO .12(:C t( f]C " .at( " , ii tI.T.t . ­

boe juL ' a x i. " eId'1 n .1 ': 2'. . W.. ,,.t .Ld :'ro c" 1 no+~ 
th e Cl'i ,,a-i te ::E ' ,( :, fi :: xji~" ni,-4 to Pm,w b.1,ttir r,'I,' : 
ratT (ab].s 27 r.i1 2A). 

TIJr. b 'X.v / feet -,." A irc.lc,; 1,,," 12 ihCilup fill.d wit!. 

san,] . ]w,.c, in tt 1nv, ca.;c wit',.A th _ CE: r!. ]o : of 3 . 

iI din: t - woz , 'Dlcd nv,- r.nd us't, h,'v, the - P.n d to irit't n%,- r-. 

]. -il.o.;a tair' , , h . , - ' - ti:o b ;,x-, wcrt, 1-1 crd in W , 

V. r:un of -coll..tc :! fiI ] ', . i co::.nccd ,. .;ili!:. . . 

bo-xc~lc :-n! l.ii 1 -a-, Cd)tJinucd with t -r 
. .w hcr ill t:', ca. ( abl 2, ). : : 

thxut.h i ,.: . wc : a. :, 1iL ]C c t iv cn(:s .; o f t o i tA ,- .t u -t v n ,; aun t o cl-ta i : ; _' ] .in o , tho 

20e Ly '(I tt: ]. rY-',o021. 'io, : I,.' 



TUW1 ?E"-- Awt of Uporiin or InJIL in the CER. 

ALe i No, of flics '*o r puac. : o. of dea~d 
IC(.Ltf'd iL 'Jj).i~ in 3 flieoJ found 

AM A 2 2 

A9 10 4 

51PP21 0 3 
AM31 3 2 

./"I/" 
91 

1 0 
0 

5/2/660 0 

5/2')/( 
.v)0 
H6 

3 

C) 

0 
0 
4' 
3 

/iC116 
)/~i 49 ( 24 

6 

pr~fcr~rcc. o £ - . C ') f will '1~ Ii'd ic:1ticras aro thaL 

the~ Won . i Am 1: co-ald fv'byirfluc nec thu rtpr-hIrwtiv:; 

YovCbuhL rnd xar tho~sm w i vcquir ,d 1%st yea~r (l965(2):!,) 
and arb. i' tr'I to %ct as blondi donow~ for ise fliu. ilia. Oil~. 
be~ kept o~n A. ving f:1 ir tubc syt:.. uij2 4; flics Ua--Ur intj fro:. 
fielI-cuil.ct' pula imaluartions wil.1 bc' cii tho 1),,ir oI' nu.-Ibox -nil 
qualit~y of -ccd 
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