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1 ~(; IDEKCE OF 1\l.\I r, \IU.\ 

Spleens were examined and }1}00l1 smears obt ained si IIIultane
ously in Iour hundred peo ple of all age" in th is r egion an d blood 
smears from about six hundred more. Pel' cent of hcruoglobin was 
determined ill the majority hy means of th e Dare hemoglobino
meter. 'l'hat it was ,I l't'l.doll with con siderable malaria was shown 
by th e In ct that th e spleen rat e \HI" t hirty-one and th e parasite' 
rate twenty-six. ( Tnhle VI. ) On e or t he h igh est rates was found 
in Rio A blljo th e colony surrounded by th e eun eflelds d rained by 
th e pu mps, wh ere the spleen a nd parasit e rates were sixty an d forty
Iour, resp ectively. Th e large amount of' aeute illness ill this re gion 
confirmed t hese findings. 
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'Whi le the p el' tent. of positives among all smears exa mined was 
only t wenty-six it was somewh at higher ( :~ ;) ) in the gro u p in wh ich 
spleens were a lso examined, appa rent ly because of t he r elatively 
large number examined in the lower-age g roups where th e rat es were 
higher. T he spleen ra tes were more or less uniformly hi gh l'r orn 

five to fifty years, the rates heinz lower in the vel")" young an d .iii 
the very old . (T uhle VTI.) Th e parasite rat es sho wed a 'mu ch 
more definite peak in age groups, Iive to t wenty, especially ten to 
twenty wh en' t hey were m ilch hi gh er than the spleen rates. ~n 

adults th e parasite rate t ends to drop heh ind the spleen rllte.1n 
this r egi on one-third of palpable sp leens extended definitely below 
the costal margin, hut 1I011e were below the nmbliens, 

Twenty-eight per cen t of those with impalpable sp leens showed 
parasites in th e blood mill Iif'tv-one pel' eent 01' those with palpable 
sp leens were l'ouu .l wit h parasit es. 110\\'(,\'(,1', seventy per cent of those 
with No. 5 spleens showed parasit es. It is thus a ppa rent th at in this 
region at th is time 11 palpable sp leen espec ially of th e larger s ize wa~ 

good evidence of malaria infecti on , hut that iualnriu .infeet ion may 
still be present in th e ahSC1H'e of 11 palpable spleen. ( Tab le VIIL) 

Infect ion rates were also studied as much as possible from the 
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year. .A st eam pump su pplies the power. Si nce t hen th e area 
drained by the pump ha s been increased until du r ing 1925 and 
1926 it was Iound that t he one PUIllP cou ld 110t remove all the 
water when rains were heavv and at other t imes th e can als did not 
deli ver th e water fast eno ug h to the (lum ps wh en th e quant ity of 
water was moderate. A g-reat deal of t roub le was encountere d with 

the steam engine , making fre que nt stops for rep ai rs n ecessary. In 
spite of all di fficult ies, however, and t he loss of eousiderahle plant 

cane, it was shown that. t he soil wh ich was drained sufficien tly was 
very fcrt ilc and that 11 hi gh yi eld of cane could he counted on. 
Consequently in Hl26 the inst alla ti on of a second pump I'm) b.... an 
electric motor was begun, Before the work was completed, how
ever, II cyclone passed O\'CI' the Island 1Il111 th e accompanying rains 
and high WII Vl':-; flooded the lowlands «ausing' /l loss of several 
hundred acres of plant can e, At present th e two :30-inch pumps 
are in op erat ion and art' ava ilahle for emergv ncy work. Rains in 

that. r egion as in ma ny oth ers have heen unusually he avy this yeur 
and even with t he two pumps great difficulty has been encountered 
in removing' th e water soon enough from the ;\'Ollll g vane, but the 
difficulties seem to he due more to faulty con st ruction of canals than 
to small capacity of pumps. 

Unti l observations were begun in Septemb er Hl26 it is obvious 
that th e pumps had had very little effect upon the malaria in the 
colony Rio A bajo, for at. that time hi gh spleen lIJHl parasite rates 
wer e found an d a very large amount of aeutc cases . Un doubtedly 
early in t he work th e a rea drained hy the PUIllPS was so narrow 
that. mosquitoes eas ily flew ill from the undrained areas. Due to 
difficult ies with the boil er's the pumps th emselves W CI' C not working 
efficiently, so that, within the pump area, water was left stagnant 
for long periods and observations showed that breed ing WlL'; taking 
place in "Hilly canals wit h much floating debris and especially 
Ileal" th e terminal ion of many canals where, of course, there was 
little flow of water. In the main ditches, however, even with some 
vegetation on the edges it is I'8'"C to find larvae in any numbers, 
the flow of water and raising and lowering of level apparently eon
(rolling breeding. Observations have been continued into all parts 
·of th e area drained hy the pumps and it is rare to find many larvae 
in those ditch es which are directly connected with th e main canals, 
but th ere are sPY('r Cl I part ieularly low areas, th e outlets of which 
are apparently inadequate and in which water is suffici ently 
stagnant to permit mu ch breeding to take place, 111 these areas the 
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growth of cane is also poor so that uudoulrtedly conditions will' be 
greatly improved later 011. Since the two pumps have been work
ing, the catches of mosquitoes have been verv low awl the incidence 
of acute malaria lias dropped off, hut observa tions will be necessary 
through other seasons to draw definite conclusions, The region in
eluded in the pump area extends for a kilometer Irom the colony 
80 that if very little breeding takes place in the cane fields t here 
ought to be a definite reduction in malaria in cidence, Even with 
the defects in the system already noted, larvae are mu ch more 
difficult to find in the pump area than without and the increased 
production in cane has made the project worth while, 

OBSI::RVA'I'IOX!; OF S CREE NR .\NO SCREEXIXG )L\'!'Jo:RI.\LS 

Considerable screen ing is done in Porto Rico , espceinllv in the 
houses of the important employees of the Inrger centrals. The 
general impression hils been that even copper screens would not last 
much 1onger than a good grade galvanized wire lind that it was not 
worth t.he additional expense. It was also stated hy many that , 
even with screens, larger numbers of mosquitoes often get in lind in 
most cases mosquito nets were being used at night ill addition to the 
screens, Most Porto Ricans and many Amer-icans resident here do 
not wish screens because of the feeling of being shut in and because 
they say that it makes the house hot. 

Because of the proved value of screens in other countries and 
the great assistance that, proper usc would he in Porto Rico, 1110:':t 

of these points have been investigated. Information upon the dura
bility of various materials was obtained by ohservation of screens 
on the house in which the Chief of the Bureau lived at Fajardo, 
which was on the beach and exposed to the most severe conditions 
that are encountered there, and h)' placing samples of various 
screens along the porch exposed on the oeean side, The screen used 
on the house bore the mark of Wickwire Spencer Company and WlIS 

called Hard Copper No. _16 mesh. Actual analysis of. II sample 
in the Department of Health Laboratory showed the wire to he very 
pure copper. It was soon obvious that the test to which the screens 
were put on the house was mueh more severe than that of those on 
the porch, for two months after being placed due to pushing of 
children some of the screens began to tear out along the margin, 
But before the year was up, several screens had decomposed along 
the margin of attachment to the frame and in parts of the screens 
the wire was so thin that with very slight pressure it could be 



:120� 1'00l'l'O RI CO UgnEW O~' PUBLIC llE.\L1'H ,\ :OW TUOl'IC.\L :l1I'.l)J('} ." I; 

broken. TIll' greatest trouble was enco un tered wit h t hose s('recmt 
which were on the side away from the ocean and h reeze, and whidt 
collected 1hl~ d us t and Lint fr om t he rooms during cleaning. Screens. 
that were protected hy cu r tai ns were almost as new at th e end of 
t he year as they were at t he begi nn ing. Copper screen on a crib, 
al't er two ~'I't1rs use, is as new lis ever. Apparently the dust held 
till' moisture and when winds "'CI'e st ra ng' till' a il' was salt laden from 
t ho ocean so that: rather rapid decomposition took place. It seemed 
10 make lit tl e di fference wheth er cop per or iron wore used liS far as 
th e Ii fu of tho SCI'I'en was coneern ed, though, of COll I'S!', iron nails. 
ru sted ou t very qui ckly, TII"rl' is thus ground fo r th e contention 
that ncar the Oel''''l here the life or th e ordiuary g n Hlps of copper 
screen may uncle' ce rt a in NlIHlit ions he v('r~' short . .A sample or 
No . ltl mesh which is made as a rille with II !oilightl~ ' smaller wire, 
.fll 01 ' ,om) inch, did 1I0! last as lon g' lis the No. 16. Frequent. vIean

ing is 1H'('('!oi>\al'Y 1'01' wh ich a fin e wire 11I'Ilsh Sel'lIll'<! to g ive th e best 
)'C'slllt. 

On ,JIlly 2, HI2G, 1he Iollowiug sa III ples were p lace d in Iraiuos 
on t he porch expose d 10 1he oeca n : 

l.� T Ill' ~ e\\" ,r(,I'~ C' ,\ ' 'W i l'l' Clot h Com pany, 1t) uu-sh ('opper 
screen. .U'I-inch wi)'l' dark finish . 

2. Sa me company a nd same me sh hu t with .O}i;· illch wi n' . 
:t� AUIl~ri ('l llI ·w i re F a ln-ies Company, Alit iqu e B ronze 16 

m esh , .0] ;;.illl· h wi re. 
4.� Amcr iea u Wir« I,'alll'i('s Company, Anti ' IUI' B ronze 16 

mesh , .O'l -in eh wire, 
fl. Amer ican Wit· " F uln-ics Company, Copper; Hi mesh , .01

inch wire. 
Ii.� Amori cun W in' J.'ah, ·ies Comp any, }IOIII'1 IUet<II 1G mesh, 

.nOH-ine h wire, 
I .� (I alvan izcrl wire, I~ uu-sh , bought on the mar ket i ll Porto 

Hi"o. 
B. Andrew :\leLC'an 1111 e1 Company d oth s" l'pen. 

Wi thin ('ig-ht months th e d oth S ('I'('I'n had "011('11 a round the 
edges anrl was \,('r,v casily 101'11. Before th e year was np th ere was. 
V('1'," lit tle h-f't of it. TI\l' galvunizcd screen had hegun to rust at' 
eight months hilt a.t 111 1' plld of t he yea r it was still strong, At the
end or til " year none or th e ot herx showed not iceahle decomposition. 
Al! had h CCOI lH' q uite g '"l'('n in c'o lo/' I'XI'('pt t he mon el metal 1hough 
t lu- color o r the hr onz c \I 'a~ mu ch !l'ss intense than t hat of th« ," .:p

pe r . It is nhvious th a t to real lv t est a screen om' 1111 1"t put it 
t o act ual IIS(' unless more' ri gid t('sl" ('1\11 he developed . Thus, of 
th e copper ~el '(' l ' n s t ha t \\' 1'1'(' ill ac t ual us e SOllie ha d rot te d out 

http:l1I'.l)J
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within eight months while others were still ill use eighteen ItI01Iths 
-aft.er hav ing been put Oil , thoug-h there is consideruhle eviclcll(;e of de
-composition. 

Some rough tests were performed to t r.... alld determine t he 
.amouut of ohst rut-t ion to wind caused by the various screens, ~\ 

fan and anemometer 11"(>1'1' placed OJI the SHme level OJI a lOllg t ' l hlt ~ 

in the In!Jol'1J10l"y and the' veloeit .... of tlu- wind lH'Ot!UC'C'I\ hy the 
fans wns determined . 'I'hen sam ples of tht' various i'i('rel'llS \1"(']'(' 

placed one lit. a time, between the two and t Ill' ve-locity of the \\, :11(\ 

determined 1'01' each. In another seric's 01' trials a set of wet nml 
dry 1hermomet ers was suhstit lit ed for' th e anemomct 1.'1' and the i ime 
necessary to lower the west -bulb thermometer to its mi nimum was 
determined. first wit h th e Ian alone <Jrul then with the various sen'c'lIs 
between the [all and the thermometers. It will Ill' noted in '1'111111' 

XI that Ow results of the two sets of trials are Hot ill ent irc ngr!'!' 
ment , hut that with the anemometer the least ol.st ruel ion \\'US cause.l 
by the No. J2 mesh galvanized and then tilt' 100111'] 11\('1111. 'I'he 
greatest reduction was caused hy th e «loth screens. l t i:-\ difficult 
to get. the doth S(:1'('('11 st rctehed tigbtly and when wet it sags ,:011

siderably and the spaces fill up with water so that praetieallv 1W air 
pasea through at all. The second sl'ries of Irials ShOWI·d. ill agreement 
to the first, that the greatest ohstruetion \\'lIS caused h,\' the heavier 
grade:; 01' wi re and hy the cloth screen , hut that. ill the others the 
temperature of the wC'1 th ermometer reached the Iow point til' quickly 
with the screens in place as without lilly s(:rI'PIl at HIl. Th ese I'X

periments were performed with the screen alwa....s at right angles 
to the direction of the breeze. It was noted that when it WllS put at 

any other angle there was no change ill results noted ill thos!' wh ieh 
had produced the least obstruction at tlrst , hut with the doth screen 
much more nil' apparently went, through, so that the ill'P1U',;f\1S 
registered a velocity more than twiee as Iast IlS it did when the screen 
was <It rig-ht angles. 

It is apparent that screens olfe r considerable resist auce to the 
wind, especially those with the heavier wire or made of doth, hut 
that those with liner wire reduce the velocity only about one-third, 
'I'he movement of nil' was not reduced sufficiently, however, to ",how 
~n a ppreciable difference in time of lowering of wet hulh of tlwl'

mometcr so that the effect UPOll human comfort prohahly it not so 
great as would he indicated by the velocity reudiugs, Mosquito 
nets ill most cases are much worse than the cloth SCl'eCII, liS far as 
obstructing the breeze is con cerned, so that thi-r« ix no ennsixtenrv 

_ l 
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in objecting to screens becau se th ey keep out the breeze when mos
quito nets are being used, wh ich often arc so heavy that one cannot 
even sec through them. 

Houses in Porto Ri co arc Ill' a rule very difficult to ' screen be
cause of t he large number of doors and lattice windows, all of. 
which open toward making it impossible to fix th e scree n on the 
outside permanently. (f screens nrc put on with hin ges they are 
invariably left open II." th e ser van ts, The tendency in recent con
st ruct ion has been to build small compact houses, without large 
porches, houses such as are convenient for cold climates. They 
are hot even without screens, The matter is being studied to de
termine if a cheap comfortable house with scre ens can he made for 
labor colonies ill regions where th e population is seatt erd and the in
cidence of malaria high. 

It is essent ial to consider carefully th e size of th e wire used in 
the scre en and as th ere are varions systems of numbering, the only 
sa fe way is to specify the size of wire ill part s of an inch, Natu
rally th e fi ner the wir e t he less obstruction to th e breeze, but in 
these r egions 1 do not believe it ill worth while to r-on sid cr light 
grades of galvanized wire. It is VCI '." pro bahlo that a .015-ineh 
galvanized wire will last as long as a .O()!} cop per and t hat a is. 
mesh would keep out as smal l an insect as an ] 8 mesh copper with 
t he finer wire. In Porto Hieo there is no indication for anything 
finer than No, 16, arul ill the heav ier wire it is pr obable that. a 
14-mcsh would do, Th e small hit ing flies .seem to he able to pass 
through anyth ing that air passes through . If one is going to hny 
copper 0 1' bronze the wire should have a d iame ter of at least .012 
awl bett er still, .01;' , espocinlly 1'01' doors and windows which arc 
exposed to hea "Y use. Wh en the heavier wires of copper or 
bronze are heing cons idered th e cost approaches th at of monel 
metal and recent quotations on screening with monel metal indi
cat e that it can he obtained as cheaply or more so than the heavy 
grades of copper and bronze. The wire ordinurily used, how
ever, is .09 ~) - i neh and when used on (1001'S would certainly need 
conside rable protection. All reports seem to indicate that monel 
metal will outlast copper and bronze and tha t for long life Ileal' 
the ocean , where scr eens are in use the year round, it is probably 
the metal of choice, Again, th e size of wire and its quality must 
be taken into «ons ide rat ion, Where one wants only t emp orary 
screen ing as in a summer home or wher e one expec ts to move oft n, 
I believe that a heavy galvanized wire will be found to be about 
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as economi cal as an y. Our experience with screens versus mosquito 
nets makes us ent irely ill fa VOl' of th e screens. 
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