
STUDIES OF THE MALARIA PROBLEM IN PORTO RICO 

PAPER VII 

SUGAR CANE 

The cultivation of this plant has been so widely extended about 
the coast of Porto Rico that there are few areas in which malaria 
is a problem in which at least part of the area is not planted to 
eane, On the other hand it is difficult to definitely determine the 
relative importance of the cultivation of cane for there are only 
few areas in which swamp lands, seepage areas, and rain water 
eolleetions are not also quite prominent. 

Detailed consideration on the influence of cultivation on anoph
efine mosquito production can probably best be taken up with a 
discussion of-

SEASONAl, CHANGES IN INTENSITY OJ!' BREEDING 01<' ANOPHELES 

ALBIMANUS 

In the greater portion of the coastal plain in Porto Rico and 
especially in areas like Barceloneta there is no time of the year in 
which water deposits are not present, nor is there any season in 
which full grown larvae and adult mosquitoes cannot be found. 
There are not many studies, however, which show whether the breed
ing is more widespread and abundant at certain seasons than at 
others. 

In the middle of May 1924, ninety-six stations, representing all 
types of water deposits widely distributed, were selected and collec
tions of larvae made weekly by trained inspectors. All larvae for 
each station were brought to the office, identified by use of micro
seope, and counted. These studies were continued until the first of 
May, 1925. Records were interrupted for short periods due to the 
numerous official holidays and to the fact the inspectors at times 
were sick or the river so high that it could not oe crossed. Except 
for certain short holiday periods, however, observations were made 
in a large percentage- of stations every week and in most stations 
as a rule. Because of the fact that the total number of stations 
·visited each week varied in certain months quite considerably, the 
larvae record is presented as average catches per station by weekly 
.intervals and by monthly intervals. The latter interval was not 
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exactly the calendar month but every third 4-weekly interval, an 
extra week averaged in so that in general the so-called monthly 
averages correspond to those for calendar months. 

SEASON OF 'MAX I M U M AND MI"IMU)I BHI'EDIXn 

It. will be seen from Table Xl IJ that th ere was a slight rise in 
catches in June, but that beginning with September the average 
catches increased steadily to a maximum weekly average at the end 
of October or first of November. The average catches were highest 
for the months of November, however, whence they dropped off 
rapidly through December, -January, February to March when they 
were lowest. Jn April a rise was again to be noted . It would 
seem, therefore, that the. period of maximum breeding of albimanus 
was from the middle of October to th e end of November. 

'1'.\BLE XIII 

ALBIMANUS, LARVA CATCHES BY THE WEEK AND MONTH 

~lonthl)' cutchesI---,-----,----:----I -----;--,~,--
Mom.h 

W,,,,k Sta ti o ns i Total It.ur. per I' Stations TOIUI Lar. II('f 
vlslted I llln.". stu t.lon vlslted lurvm statlou 

----------I ---~ ---li-3 ,~I~ - -- - - 
~I"l' .. ... 

S ;'9 I 8-16 , 14.2 
4 _ _ 46_, _ ~I_~ _ ,. !.~ :!IiS2 10;_.0 

.JIIIII ' . ...... . . ..... ..• . ...... I r,r, I 894 ! IIi.2 
2 ss I 1299 ' 22..1 
:I 49 sor, I 16.4 

I H 890 , c~).2I� 
5 :Ill 1114 1 28.11 247> r.xr2 

.1111)' · ·I --~ 11--:if - -~i~ I~~ --- - - - - . 

3 I;;' 13.% I 20.8 
___4 6_1 12b9 1~~~ ~ 

AII~IIsl . . .. .	 J I 69 1004 1 14.6 
2 is 13H 18.4 
a 7" 1089 14.5 
4 75 1;'24 20.3 292 4lXi! 17.11 

""I'lt·ml r ---I-~ !-W;:;O I ' - 2-2.1; --- - - - 

2 ss I 1292 ' HI.O 
:I 80 216-; I 27.1 • 
4 76 HI.;4 21.8 c>9i' (Iili! :to!. i 

(ll-toh"r ---1I ~II ------wm -m - - - --
2 86 IS71 16.0 

:: I ~g I fi~~ ~:g 
_ _~ _ _~ : _ . :Jl2b I __~l~~·~ ~~ 

Xovr-mbvr l ;;'; i ~ :~~:g 

:I ;'0 I 1800 I a7.2 
4 1;1 I 2840 16.;' :!Ill ,,06 ::«.'j. ( 

1l.·.·.. IIII)(' : - - -----;-i------w52 2'2.7- ---- ---- -I� 

2 93 , 2:J09 ~4.8 

a so I 19,0 2'2.0 
4 n . 797 16.7 
;; il . 142'2 :!lUI '187 I 
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I We e k i)" c a ld ,,· , ) (o ll l h l)" ca lc hcs 

Il l\'CCk I' Sia l iull ' Tnla l ISta t io ns To lal l .ur . per ILur. pc ,' 
vls i ted ia rvu - vis ited la r vu - ~ l 8 t ion Stu tiOIl 

Juuuur y -. -..-..-.-.. -..-.-. .-.11- -- -1'~ ~ - 13,7 1- - - - -- -_. 
2 iii tali -l Ii.9 I 

. a Hi 1.7-1 19..-) 1
I j , K6 1il";0 W.O I alH I rHol li .O 
, 1__- ----- I 

Fvbru urv . I i 77 . Uti) 11.HI~ 7J I :!:~, J7A 1 I 
a iO I ts;) rr.n I I 
1\ ~~~~1~~1--~~~ 

~I"I'(·" ·····!- - -.-l - ~!; II~ t ~~ : t i 'I 

a 7l ~.W la.5 I'
I I 60 !KKj 1:,.1 
;) 78 !)(H 11.6 am) reso l~ .() 

APril ,- - - 1 ~11~1~1 - -1--- -
~ (~ ) .. . 1470 ~4 .r, 

:1 H:1 l :lfiS 14.7 ' 
, -I I ' fi · Hit/Ii I 21.a I :.!!H I '-)6f i~ w.a 

Wh eth er t he sl igh t r ise in -In ne i's of a n." significance is not 

defin itely ku owu, P r acti cally eve r v week some st utious were found 

without lar vre . Two ot her b ibl es are of in terest in this con nect ion . 

In on e (Ta ble X1Y ) is shown t he mon thly aver age number of times 

th at breeding was encountered in all stations exam ine d . It will be 

s.~ell th at th e hi g-h est percentage of s ta tio ns were found with breed

ing- ill Octo ber, Xovember and December, t he hig-hest ill Nov ember. 
Numerous wa tr- r deposits, especi a lly sma ll ponds aud surface well s, 

whi ch had 1I0t had larva: a t ot he r seas ons we)'!' Ionutl breeding
duriug th('s l ~ months. 

'I' .\lH. t: X I v 

RELATION BETWEEN TOTAL VISITS OF LARVA STATIONS AND� 
VISITS AT WHICH LARVAE WERE FOUND� 

' "islls to st u t ious 

~1 l) Blh Yipld jll ;! turvu- p( ~1" ee ll l wi t h larvn
'1'0 \:11 

nih . ::r nh . I vest. a ll>. g-rll b . VCSL 

--- - - - - ---- 1- - - .- - 
"ln y . 170 ! I ~ :l i ~-I ( . 78 I4� 
.I1I n (' • • • • • •••• . . • • • • • • • • •• • • . 267 ! 175 ' a:! fif) 12� 
.J1I1)' . iiO 178 :!i fJ6 IO� 
l\ Ug li S t . • . •.. _. . •. • . .. .. . • . . 292 WI , :!:l f).~ 8� 
Se pt em ber . am 21U 2"2 70 7�. .. .. .. ':l' 9 I�
Oc tu be r . :178 ~ (J8 ali HI 
NovcmlJe r . 214 194 t>1) 14 t*O 26 , 
Decem ber . :140 IH:! 79 HI! 40 :!\.) 
Jauuury . . . ... .. • . . . .. . . .. . .. ~g~~ I 2 14 . IH7 ,,7 74 57 I i 
I·'cbrllary. . . . . . . . . . :!llO I C~ ):1 149 2<", i ii 53 H� 
Ma wh . :-H2 I :!4f> 14r, 18 fif j 39 r, 
A(>rill . ~J-I ! :!'l8 , Hi 18 , 8 :11 1\ 
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Th e other table (Table XV ) shows the per cen t of stat ions found 
with medium and heavy breeding according to insp ectors ' est imates. 
It will be not ed that th ere a re two high points, one in May when 
work started and th e other in November. 'rhus was it found not 
only tha t more places were found breeding in months of October 
and November but. thoro were more stations br eeding heavily than 
at any other time, 'I'hi s agrees with data already presented. Be
ginning with April, 1925 th ere is again evidence of increased pro
duction of albimanus. 

In th e stations found breeding, the presence of full-grown larvre 
were noted almost as frequently in th e period -Iuu e to August as 
f rom Sep tember to November. 

'f AilL E XV 

EXTENT OF ANOPHELINE BREEDING ACCORDING TO INSPECTOR'S 
ESTIMATE 

vtsns to stations Pe r cent of visits 
--~-----_·----- I ---...,----------

Wllh larvre W it h Iarvre 
)I on tll With· 

an t 
wuu
out 

lnrvro IIl1ht medl . 1 hea vy I' 
um I 

To ta l larvre li g ht med i
um 

hea vy med i· 
UJU 

heav y 

_ ----- I ~ (2) ~1 _( 4_) (5) (7) 

--1-
(6) _ (8) 

- -
(9) 

- -
(10) 

-
May .. . .. ... .. .. ~7 83 31 19 170 2'2 49 18 11 29 
June. .. .. .. .... 9'2 124 41 10 9.67 :J4 46 I If' 0 20 
July I 92 103 22 3 2iO 34 07 8 I 9 
August ' lUI 102 28 11 292 35 521 9 4 13
September... .. 93 167 2t 19 303 3U 5.5 8 7 15 
October. . . .... 70 210 77 2 t 378 19 

1November ... . . 2'2 iai 57 4 214 10 37 1 ~ ~ ;: 
December .. . .. 49 287 5-3 (j 39.5 12 73 • 13 I 15 
January . .... . 86 200 40 4 330 ~'6 60 . 13 I 14 
February .. .. . . 77 177 2:~ 27 6:J, II 9 I 10March .. .. .. .. . 127 215 2.5 :H ~ 7 I 8 
April. .. .... .. . 66 207 H 29t 22 70 5 2 7~ I ~ I
 

NOTI-:: Af ter November, grubhamii and veatit ipennts were present in suffi
cient numbers to influen ce est imate of extent of breeding so that after that month 
the figur es in the last column do not apply to albimauus only. Before that time 
(and for a ll months in columns 1, 2, 6, 7) the figures appl y only to a lbimanus. 


