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Part n 
1'he Campaign at Salinas, 

During the Fall and Wint er of. I H25 an epide mic of III <'lila ria 
broke out at Salinas where th e disp,lse had always been known to 
he endemic, A survey followed 1Iy einerge nvv and t (:~pol'ary cont rol 
measures, was praet iced in F ebi-uary, 1!J26. Cond it ions IIuieted down 
somewhat, but. due to insist en ce or th e local authorit ies another 
survey Wl'H: made in ' November with the object in view 01' «a rry ing 
on a campaign which would yi eld more or h'ss permanent. results. 

. As shown in Tahl e -1- the spleen rates in three survey» mad e th ere, 
one at th e end or the epid cllli e, one s ix months lat er lind the la st 
one more than a Y!-'llr later have heeu rather const a ntl y between :m 
and 36 P Cl' cen t, while t he parasit e rates han' vai-i-d conside rably , 
thoug-h reaching as hig-h as ,j;) P CI' ceu t in t he last CclISW; which 
was made in school child ren alone and at th e hegillu ing- 01' the 
campaign to cou t rol t he ~lis ease , Thes« rut t's as well mi in for mat ion 
obtained eonce rn iug sic kness incide nce show tha t mnl ariu is rat her 
highly endemic with II t end en cy to !lel 'Olllp e(l idt·lI1i<' . 

The Problem, 

A. albimunus is l!Plta inly t lu- impo rta nt vect or, fnr thus fat, A , 
grahhamii has not bee n Found in sufficient numhers in t he I'egioll , 
to btl of any importance, Vest it ipenuis has not heen report ed f r om 
that. part of th e island. l t is n region of low r ainfall. 1'01' some
times the annual am ount. docs no t exceed 2;) in ches, hut t h is may 
be concentrated in a short period so us to give the same l·tl'ec l. 011 
breeding eonditions lis is Jound in some regions with larger annual 
amounts hut with more even d ist ribut ion 1hroughout the year. 
Irrigation of cane fields is practiced prueti callv the entire ,""Hl' and 
reservoirs and numerous pHilip (Iits nt sitt' s of pumps are added, 
diffieult.ioa not found at. Fujardo. Water is not so abundant. how
ever, soil is more pOl'<lIIS, and field 111('11 having suffered llIHIlY of 
them from the t~ffe'ds 01' ma luriu, arc Yel'y much in te res ted in 
helping to stump out the di sease. Tho <'allses of breeding of malurin 
mosquitoes all a result or i l'l'ig'uti ou an ' mor e or less sim ilar to those 
already found at Fajardo, with the addit ioual OIH' S just mentioned. 
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Seep age areas arc mu ch more ahun dant in th is r egion than at 
F aja rdo and in many areas nca r tl n: ocea n th e smal l dit ches with 
water in the cancfields <I r e fou nd every tell t o t wel ve feet , Many 
0.1' t hese IJecollle 1:0\'('1'('11 wi t h algul gro wths, so that breed in g does 
not take pla ce in large amou n ts whi le others sooner or later become 
covered oyer by t he growi ng' eaue, hut d ue t o the great ext ent of 
t ho wet areas, th e problem if; verv di fficult . 

The r ivers baek f rom t he ocean are dry mos t of the year. 
After heavy rains and floods, t he ex cess water r uns of!' qu it e quickly, 
leaving small pouch: which mar re ma in for some t ime. Near the 
ocean, how ever, th e main i-iv ' I ' nea r the town cont inually has water 
and it is II source of many uuophcles mosquitoes. Ther e are also 
numerous drainage outl ets f rom seepage areas wh ich cont inuously 
have water. The most difficult to handle, however, are the extensive 
lowland s neal' the OCCHn , some in pasture and others covered by 
mangrove trees or whi ch arc r ecently out; over mangrove swamps. 
During th e 1l1'Y months the se r egions hav e very little wat er in most 
<lases, hu t once rains become heav y enough to thoroughly flood them, 
s everal months may pa ss before t hey become dry again, Some of 
th ese IUI'IIS are less I han one kilomete r from the to wn aud a very 
e xte ns ive one is between one and t wo ki lometers from the border. 

Plan of Campaign-Treatment, 

The SUlIlO p lan that has been followed at F aj ardo is being used 
her e in order t o obtuiu as complete a r ecor d of sickness as possible 
and to t reat as t hor oughl y as possible all who sho w pa rasit es in the 
blood. .A VC1'Y cooperative pu bli c has been Iound so tha t treatment 
work has heon quito <'HSY. 

Antilarval Campaign, 

The plan in regard to handl ing ir r igat ion water is very similar 
to that used at Fajnrdo. 'I'ho reservoirs arc t re ate d weekly with 
Paris green. Drainage work is donn wh enever possible by the 
properly owners th emselv es and in other cases hy p eons on tho 
malaria st afl' who <Ire paid from funds contributed by property 
owners . 

In many ease» drainage to t he ocean from many large seepage 
areas wus 1I0t eflleicn t, so that 01<1 drai nage cha n nels were clea ned, 
deepened and widened. and t idcgatcs pu t at the open ing into the 
ocean to keep ont t ho t ides. W ater that cou ld n ot be d ra ined out 
has been t reated with pa ris gl'C'cn a t weekly intervals, seepage areas 
taking l\ gre at deal of time, 
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Results of Campaign, 

Tho work is j ust gett ing under way, hut i rrigntion seems to he 
giving m uch less troubl e than at th e beginnin g'. Gates arc very 
defective and a Hew type lia s heen brough t in Ior demonstration and 
trial. It ta kes considerable t ime to become familial' with the entire 
zone and 10 know ill what d irection th e water d rains from each low 
spot. .\ lany wet a reas p re viously overlooked are being found as 
the eamp a igu becom es more thorough , H eav y rains just as th e year 
was dosing and into th e month of J Illy hav e greatly complicated 
the matt er and hav e emphas ized aga in the importance of lowlands 
ncar ti le OCI'IUl. Draiungs outlets a rc being improved wit h in the 
kilom et er ZOB e of cont rol but indications are that in one instance at 
least. th e work will have to in clude a mangrove swamp with adjacent 
lowlands which is' 1,fiOO m eters from th e tOWIl. Evidence is very 
strong tlrnt mosquit oes in large numbers arc reaching t he town 
from t his r egion , hut it will probably he only a t emporary affair 
for th e area is dryiug rapidly of it s own accord. Jn periods of · 
excessive rain it will need se rious considerat ion , Mosqu ito ca tches 
within the WIll' are still 1I0t uniformly 10\\', hut considering the 
short t irue that the campa ign has hr-en in progress condit ions are 
quite sat isfactory. 

In th e two mouths of .May and J un e 2fj;j eases of malaria wer e 
reported in th e zon e which has less than -1,000 people. These arc 
not the months of hi gh est incid ence of malaria so that it can be 
seen the s ickness rate runs quite high , The local peopl e h fn'c shown 
~ great Ileal of interest in the work, money is avail able, and Dr. 
Antonio Arhona and sta ff han al readv had conside rable sxpeiienc e 
in the work, so that success ought to com e u ltimately . 

Surv ~ys at Luquillo, Santa Isabel, Guayama and Yauco, · 

Luquillo is a small town of ] ,,"jOO people, relatively pOOl' awl 
located on the ocean . I t is surrounded hy cane fields and low 
swamp lands, hu t as th ere is no i rrigatiou the problem is much 
simpler ill many respects than at Fajardo. The spleen and para
site rates hav e alread y been given . Plans arc beimr ma de to carry 
on a campaign st ressing t he ant ilarval \\"OI"k and only providi ng 
treatment wh en it is really wanted which ill 1II0st cases is from Iour 
to fh e days. The cam pai gn can he 1lI1Hle much less exp ensive i f 
intensive treatment is no t necessary. 

Cond it ions a t. Sun ta I sabel are " I ' I'y simi la r' to those at Salinas 
though there appears to be even more malaria at Santa Isabel . 
Condit ions lir e to he observed t hrough the ra in y months and a 
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r-nmpaign star te d there as soon as possi ble omi t t ing the treatment 
work , 1'0 1' com pa r ison with re sults at Salinas, 

Guavama find Yuuco a re larger and mor e wealt hy to wns located on 
Ihe coastal plain , hut further 1'1'0 111 th e lowlands near th e ocean. 
-'l ullll' in is a p roblem in both, h ilt 1101 to the exten t t ha t it is in 
the t OWIIS alread v d iscuss-d . Jrrigar ion and its cfTeet s SCI'IIIS to he 
relat ivelv U much more im po rt ant fa ctor in tIWSL' ,'(>gions and as 
soon un possible these dl· f('( : t~; will hc cor r ect ed . 

The Isabela Irrigation Service, 

Tho Leg islature appropriar ,«] t hrer million dollars I'm' th e pur
pose of const r uc t ing a dam in t lu- Guajatu cn BiH'1' so us to provide 
il'l'i1!al ion 1'01 ' srune 1:i,OO() /l LTl'S or land in th e municipulit ics or 
lsabela ami Agundilla . 'York Oil t lu- dam wa s begun in I!l2-! and 
is beillg' «omplet erl this ,\' ('11 1', A l ittl« Il'sS than 1,000 lIt'l't lS will 
he covered hy water ill II port ion or th e valley of tlu- Guajatnea 
River - abou t GOO rept IIhO\'c sea level in th e ceu t ral port ions of 
tho muni eipnlitics of Qu chrndillas and Isahola. 

The rese rvo ir is IOl'all'd ill a ru ral area con t ai n ing small p roperty 
O\\'Hl'I'L; who IIS( ' t he land muinly I'm' sorue sug a r ca ne, pa stu rv, and 
m inor vrops as hananax, pla nta in , et e, The hills rise ah r up t lv from 
t lip. I'in'r':, IIlal'g-i ns ami hr-voud t he bord er of Ih.. va lley it is very 
Jlilly with numerous sink holes and secpngc outcrops. SOIllC of 
Ilu: sink hole s Cl I'I' 11101'1' 01 ' ] ps:-! hloek.xl so t ha t n umerous wet a reas 
ar e fo und, In t he vall ey , n um er ous sm all c reeks lea d do wn to t he 
ri ve r and S Pl' pag-l~ outcrops are a lso found every where. A pproxi
matelv 1,;)()() people liv e with in ouv kil ome ter of t he murgin of 
th e Jll'Oposcd " (>SPI" 'Ojj', 

Th e an'a was i'ltu;li pd esp!'eially to det vrm in!' i I' nmluriu nlrendy 
('xistf'd and to preveut tlu- devel opment of an e Xl'( 'SS of t he di sease 
if condit ionx within t he r eservoir , a ~; it filled with wat vr, Favored 
th(o production of anoph eles mosquitoes. During th e Int o Fall ami 
(, ~J1'I,\' Wiut ur or t hi» ,\'l'HI ' t he reservoi} was parfiullv fill-d so that 
opportunity was given to observe «ond it ions m; thev would hn later 
when till' rrsorvnir 1'1' <:11111 (' tilled. [h'l'1II anent ly. 

Incidence of Malaria. 

Spleens we re exa mined mu inlv in th e ru ra l schools locat ed in 
th e 1l1'(,11 whi le hlood SIlWHI'~; W(,I'l' taken th ere as welI as at the 
t iuu- of takinu of 11 r-r-nsus of t111' ent in' I' ('gioll. "\ ~pll'l 'lI rato 
Ill' lUi wa-. found and a pa r usito rate 01' :1, 1 ( 'f a hIe V ) , ~oTl e of 
th e splevn» " ' (' I'( ) 11101' (' t han hUI'('I;v palpabl e iII H] non e of t hos« with 



RE I"OH' I' OF Bun~~Al; OJ" M .\I..\IH .\ CO ~'J'HOl , 

palpable splee n~ showed parasit es ill th e blood . F urther, only on e 
of tho pos it in' blood smears was fo und in t ile !! I'OUP of school 
r-h ild ren (' ~allli nc d , 'I'h e p ar asit e r ate W Cl S somewha t hi gh er, 7.7, 
in i th e la bor ~)'()UJl whi ch had come in to he lp in t lu: build ing 
operat ions an d nHlJ1~' of t his g rou p ha d come from kn own malarious 
rl',.dons, Th er« was 1iIIIt' xickn ess a lI\ong 1he la hm'P l's rhu -ing The 
time that tl wy were workin g at th e dam. It is seen, t hcrcfu re, 
that th e am ount of mal ar-ia already p resen t in the Will' is very :i11IlI Ii , 

more or less as i ll previous areas st udierl ill th e mountainous 
di str ict» and tha t la borers -omine from mala r ioux districts were 
111lIlSUl111~' 1'1'1'(' frruu symptorus 0 1' t ill' 11i"ip/tsl', 

Breeding of Anopheles Mosquitoes Outside of Reservoir, 

:\[ost of th e observ at ions were mad e ill Decem ber U11l1 -Ianuary 
which is IO\\'aJ'l1 t lu- ('w I of til l' usual active St'H I;Oll for albimanus 
lIlHI at till' height of th e SPUSOu f'or grn bhaiuii on th e coast , whe re 
t ompoi-ature» a\,C'I'{I !! l' 1"'0 10 thrl'l' d p~I't'p s warmer. J1\ praet ieall y 
all or t he I;l'l'pagl' ou tc rops and blocked sink holes, va ry ing n umbers 
of auophr-les larvae wer« 1'0"1111 a nd ill some instances IHl[l;U' . 'rile 
popular ion WlIS quite seutt cred , howevcI', cXl:ept f or n g-roup of 
houses about th e Centra l S OIlCl' at t he fa r end of t h e r eser voi r and 
1I110th l'\' g'I 'Oll[l. ma in ly 1'0 1' wOI'kIlU·lI . JII' II I' till' dam . s o t hilt only 
tw o 0 1' t hro e houses at most would he nca r auv on e br eeding UI'CII , 

l\"()J 1I' o f t.he 11 1',' (:lli ng' III ' l ' a ~ \I'I'I't' \' 1 ~I'Y C'xten xive. In SOIII I' of t lie 
larger cree ks qui te heavy breed in g wa s f'ound in t he more stagnant 
g rass-eovr-n«] ma rgins, 

Conditions Within the Beservotr. 

Th e land covered hy the water was in it s most part cleared and 
1I1l11l'r cultivation with numerou s pa tches of hana na and pl antain 
II'l'('S here and t lu-re. Roya l p al ms w ere sca t tc re d 0\'1'1' till' area 

and al ong :;OHlP , of the creeks th ere were dense gTo\l·th s of shr ubs, 
vine» a nt! small trees. '1'11 1' open margiu» of the I'esl')'\ 'oi)· exposed 
to wav e act ion r-ven in tht: PI'l' SI'IlCl: of considerable fin o floa tage 
showed 110 breed i IIg of anopheles HIOS/III itoes, EX !:I'pt for a few trees 
st ieking lip in the ePlllpJ· of the reservoir th ere was uot hing t.o 
1'a\'ol' tho hrl'rtliug' of anopheles mosquitoes in t hat port ion. Unde r 
l'l'l't a iII cond itions, however, 011 th e 11111 "gin s, hea \",\' hreedinu of uno
pheles mosquitoes was foun d an d often large numbers of pupae 
\\'('I'C t'lWOIIllI el't·(l , lhet'dillg' \\,11;-; most ubunda nt I\lll1 P I' t he follnw
illg cond iti ons . 

1, Protect ed gr aso;;.v margins where bank was 110t steep. 
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2. N uin crous hays and indent at ions. espeeia llv when there 
was much vegetation as wh en plan tat ions of plan ta ins were 
partially sulnu erged . These were some of t he hea viest. hl'ccd
ing a reas, hut as a ru le t hey WPI't: qu ite well local ized. 

:3. At the mout h of cr eeks or where the margin of th e 
r eservoir j ust reaches a seepage an -a , bre eding was esp eciallv 
heavy . 

-4, 'I'he banks of th e river» Givao and Gu ujat ac n cue quil l' 
high and ab ru p t before their un ion so that wind does no t 
re ach th e su rface of th e water. Th erc is a large amo unt. of 
low vezetation in t he 11111 rg ins 11II d In-ced ing was very heav y, 

fi. I II a fe w areas logs were clumped t oge ther ill the 
cen t er of t he rese rvoi r anr] some h reed inz was Iound. As tl1l' 
r eservoir Iilh-d 1ll()1'1 ~ and 1II1)J'e, how ever. su lnue rging t rees 
whi ch stopped th e logs, th ese clumps became fewer and fewer, 

Th o margin of the reservoir nearest th e dam was cnmparut ivclv 
clean and the banks "cry steep, hut in its cen t r al portions and in 
that part f'arthest f'roiu the daui, more of the above cond it ions were 
fou nd, Of n little less than ] ,000 IIn'YllC examined from this region 
one -t hir d were alb imauus and two-thirds grabhamii, 

Examinat ion in Mar ch a ft er t he r eservoir had been emptied fail ed 
t o demonstrate any b reeding a reas in the region forme rl y covere d 
hy t he water but numerous larvae were found as previousl y in the 
cr eek and seepage areas above thc fo rme r wat er l ine . Th e r eservoir 
will he fill ed permanently in September of this year, 

Preventive Measures Recommended, 

In view o f th e f'air lv large r ural popula t ion in immediat e con tacts 
with the reservo ir and the Inc l that in cer tain po rtions of tile 
reservoir breeding of anopheles al bim anus was taking place in rather 
large numbers ami probably wou ld take place in larger numbers 
in th o warmer m on ths, it seemed impera tive that som e measures be 
taken to control br eed ing , wh en the final filling was to be made, 
In F ebruarv the following r ecomm endations wer e mad e to t he Com
missioner of the Interior : 

1. The margins of the reservoir should he cleaned thor. 
oughly in the small hays and bights protected f'rom wind 
act ion lind all debris hurucd OJ' removed to above the high 
wa ter mark, Large tr unks cou ld he t ied to isolated trees ill 

-c'cn t f'J ' of re servoir until su ch time as they mi ght sink , but 
thc jO]1 or cleaning shou ld be especially thorough where 
bana na 01' plantain plantat ion s we re found bet ween t he h igh 
and low water marks. 

2. Above the junction of the two rivers i t. is proba ble that. 
even «om plet e clean ing of t he margin would no t cont rol 
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breeding , becuux« of prot ec tion from wind , hut !'I1Ic-1t t rees nnd 
t r unks m; ohst ruet pa ,;sag'l' to nllll'g ins to use larvicidue, shou ld 
I.le r emoved . 

:1. Two Ill'OIlS with one boat :·;} lOuld he a ss ig ne d t o lipread 
Paris g re rn ill ce rt ain r l'g ioll,; \\ ' I H' I' I ~ cleaning ca nnot cont rol 
breeding c·IS in th e J'l'giOIl last nu-n t ioned, 

4. As sOOIl a s po ssible af'tcr «lc uui u c is com p let ed , t he water 
level shou ld ht' ra ised 10 't he high il ia rk a ud maintained there 
until irr-igation wat er is llced l~d a III1 t[I('11 drop ped down a 
Iuw f'ccr OJ' as demands ma y iud ieut e in 01'<11'1' to s t r a nd as 
IIl11 ch of th e floata ge as possible, Th is will serve to kill oft 
XII h lller gT(I vegct at ion so t ha I. lhe margin will he mu ch cleaner 
latel' OJl. It mu y he f'ouud advantageous to catc h ant] hold 
a ll f1 ()(H ls as much as pos" ih]e awl then a· sho r t tim e Ia ter let 
wat er drop down a l'ew fed , thus a id ing- t o keep a cle an 
ma rgin . 

i), Game fish should not he introdu ced into t he reservoir at 
t he 111'I'SI'llt t iuie ; rat he r it \\,011] 11 lIe lId tel' t o int roduee top 
minnows whi ch n iav help destrny I iI rvu o. 

Ii, A llow all. it is im portant to I'sblhlish cooperati on be
tween t ile ))I'IHII'tl1lent 01' Health a nd those' re sponsible for 
irrigation project, so t hllt. r ecom eudut ions mu y Ill' acted upon, 
th e work l' PI '()JJI1I1(,J\lh~11 uhov e be ing 1II111el' th e sup ervision of 
the l\I ala ria 1I1II'N1I1. 

The Irr-iaat iou 8P J,\'i ('(' has assum ed J'psponsihility for doing this 

work and it. is hoped tha t t he ueeessa ry clea ning can he accomplish ed 
hef'ore th e resorvo i I' is Iillud pcrniaueutlv. S t urlii'S a re he ing made 
in the region OIL th e coa st which is to be irrignt ed ill order to 

localize t he foci which are alremlv malar-iou s and to prevent the 
in crea se of mal.u-in ll( ~I 'a1Js c of irrignt ion . All indications are that 
th e go ver n m en t eHl IH Is w ill g ive little trou ble, esp('eia 11>' since an 
l"ln l'it'n t type or gilt (' is t o he used 1'01' ,I istrihut ion of the water, 

The sa 111(' prceautions as in ot her i rrigutcd r cg ious will he ne cessary 
10 p reven t breediug in tI!I' wah'!' aft r-r it Il'a\'('s go ve r nment ranals. 

Hllmacao, 

Atrent ion wa ,: 1~lI l lt'd ill Sept em h"1' t o a small village OlL tho hoa eh 
or ] l um ae ao ,,,!Il.' l'e it wa s r eported that a ll I'p idt'lllie of malaria was 

dvv eloping . ('ol!"id('l'al;l l' si,'klll''':> \n l S f'ound. !lIIt it wa s 01 ,,0 11 1'
u -rru in ed t hat each ve ur th el'l' W<1::; n laJ' ~~ (~ amount of muluriu in 
t h ix !'t'g-ioll. Ri lll '{~ it was a lso found th aI t h« three spl.'(· i('!i of 
IIl0SIJtI i lops \\'1'1'(' p resent hl'1'l' a Bel th(' pOptlIat ion a con venient on e 
to st lilly, ohservat ions \\'("'" Ilw(l c t o 0111 a i n 11101' (' infnrmat ion on t h ( ~ 

rr-lnt iv e import anco of t it !' jlll' t'(' SJll'l: j !, ~: Ill' an ophe les ClI IlI upon the 

J"l 'la1in ; imp ortu n-e 01' ex amin ut ion o f s pl"" 11 a url hlooll for parasites 

l 
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ill determining t he amount or malar-ia . Adjacent to this region, 
t hough not uffl'<:tpl1 hy it ' YIIS found anoth er !!!'OIl P of houses ou 
hieh land bet ween t wo low eanelields which wer e drained by two 
:W-illl'll puIII lis. T ho colony about th e Cent ral P asto viejo was 
a lso availab le for observati on a iul was r emoved fro III th e reg ion 
dru ined hy th e pu mps. Thus, 1111 op portunit y was also offered to 
ohs l'l'\'c t he effl'r: ts of pump druiuagu Oil th e mosquito prohle m and 
Up OIl malar-in in th e peop le living ill the pumped area , 
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