
PRELIMINARY REPORT ON A RAT-FLEA SURVEY OF� 
THE CITY OF SAN JUAN, PORTO RICO.� 

SECOND PAPER. 

B~' AltTURO L . C.\R1:IUX, )I. D ., 
Chiof, Bureau of P lague P reven ti on, Department of He al th of Po rto Rico 

In the issue of this Hcvicw f or October ] !}27, a repo r t was given 
of the work accomplished du ring the first year of a ra t-fica survey 
whi ch was begun in t he City of Sun .J ua n by t he Plagu e P revention 
Laboratories of our Insular H ealth Department with th e cooperat ion 
of th e U. 8 . Public Health Ser vice, The purpose of t he present r eport 
is to present the data gathered during tile second yem' of th e survey 
(.July 1, lH27 to June ~O, H)28) . 

Th e methods used have been pract it-allv th e Slime as those de­
scribed in the first r eport. Cage traps have been set in till average 
of forty-two Ioealit ies (p remises of residences, warehouses, ete .) every 
day at the rate of about six t raps to eac h loca lity makin g a total 
distrib ution of 2:>2 traps per day . Hats have ln-en caught in only 
J.9 p CI' cent of th e locali t ies. It has been cst iinatcd that an average 
of 4.2 ani mal s were eapturcd per th ousan d traps dist rihuted. 

It will he seen th ut , alt ho ugh tra pping has been more active than 
in th e preceding vea r (148 tra ps per day ). th e rodent population 
appears to have been r ed uced consi derably since last year wh en we ' 
obtained (U ) ra ts pe r t housand traps set . 

During t hr year 396 live rats were t ra pped : 325 ad ults, 25 par­
t ially grown . lind 46 young. There were 135 males and 261 females, 
82 of which, :1].-l per cen t, were found pregnant with an average of 
8A embryos each, Th e II ighest number of emb ryos found in an)" 
one rat W/I S eleven, It is interesting to remark t hat the percent age 
(if pregna nt femal es has been almost th e sam e as that of last year 
although th e average number of embryos pel' pregnant rat has been 
somewhat higher, 

'I'he highest number of rod ents was obtained from zone No, 4 
(reside nt ial ) . Zone No. .1 (docks) yielded almost as many, while 
zones Nos. 2 and 3 followed in succession with smaller numbers (See 
chart Xo. 1) . 

'I'able No. 1 has been prepared to demonstrate th e proportional 
concent rat ion of the species in the various zones. 
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TABLE No. I" 

Zon~. z I ~ 

Total traps set , . . . .. . . . . . . . . . . . . 35,656 5,660 1~ ,rJO() 13,325 
Total rats captured " . . . . . . . . . . . . . . . . . . 104 47 'I 28 109 
Average number of rats per 1000 traps set.. 2.916! 8 .303 1.806 8 .18 

Comparative Concentration of the Species in Different Zones 

The degree of infestation as shown hy this table corresponds 
«ntirely to that of the preceding year, the number of rodents being 
comparatively higher along the water front. 

The Xoriccoian rat alone, representing 74.49 pel' cent of the 
total, has heen h~' far the prevailing species (see Table No, 2 and 
Chart No.1) . 

.. , - _ . 

Bpcciee July AUR. sept.loct. Nov.1Dec. ~l l'eb, :\1ar.L\pdl:1I1ay IJulle :1'ot. -_._- ---­-;-1-;-Decumanusv . . .. . .. . . . 22 35 23 20 18 12 34 ..-;-;\-;;­
Rattus. ... . ..... ..... . 4 1 5 fj 3 I 4 4 10 1 4­
Alexandrinus. . . . . . . . . . 6 5 oI I 6'4 7 1 4 3 11 6 4 3 5; 

Total., ....... . . . 32 41 3; 3~- -35 126 
-
25 16 49 -29T31 -41-139 6�, I 

Monthly Classification of Rats 

About 5:3 pel' cent of the rats captured during this period har­
bored fleas. Altogether 2,1100 fleas were collect ed, 1..186 males and 
1,114 females, or a ratio of about 1.3 to l. 

The following' table shows numbers of the different species of 
fleas caught in the different months. 

TABLE No. ;, 

Specie. ~ !t ~ I&1_~ I ~_} I ~ J~ I ~ ~ I I -'~_ ~ 
1

Xenopsylla choepis... ~I 113 1241 511206 1201 2061 921 71, 251. 72 
i 

100 781 ,484 

Echidnofuga fl . ~ ~~ .. 661.. 4\~3~ .. ~6 . ~ ~2 1 \lIi ..37[~~i .. ~4 ' .I~\54(0!li 
gallinacea . ... .. . F .. .!. .. . .. . ... . .. .... .. 5! 1. !li .. .. 11 2j 18 

Ctenocephalus C. or M , , , 1 1[ , ! I I 
F F ·1.. · ·1· .. · I .. "I". i 1 

Pulex irritans ',' ¥I::.: :::: .:; :::::::: :::: :: ::::::I::::::::, 2, ::: g 
Leptopsylla musculi. !I-I i" " .. . . . . . . • . . . .. . . . . .. . . . .. . . ·1 .. .. ... . l (]

r ]. "T " "I" .. 1. I.. "I " .. \ I 1 

Total. . " -:-~-r2i7 fl00[02I337ilOO i3081;rrli1i50(rl17i208:rn:;:ooo 

Monthly Tabulation of Fleas as to Species and Sex 

• Th~ n'~o",\s ror 'hi, tublu do not cover the first three month. of the lIseal year. 
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As 'Was expecte d from our previous observations, practically all 
'Of the fleas eoleeted belonged to t he species X. ehoepis which repr e­
.sented 99.5 per cent of the to ta l number . It is, however, in t er exti ug 
to note the presence t his year of t he two nE:'W spec ies, P ul ex ir l'itan_~, 

.and Leptopsulla mu sculi. 
The discovery of II specimen of t he latter spec ies ( L . J/nseuli ) 

iaL~ been som ewhat of a puzzle to Us . E YeI' since th e survey wa s 
-begun we had been finding occasio na l sp ecimens of th e two species 
Echidllofa!J1I !/1I11illaCea and Cienoee pha l us canis or [elis. Indeed 
we expected 10 find some day specimens of human fleas, for th is 
..,.ecies is quit e eommon in San .Iua n. But it was rather rema rkahle 
that we should find thi s si ngle spec imen of Leplopsullu ffllt!;culi after 
.a period of two years of observation in which not less than :),175 
fleas were en countered and classifled. 

There is every reason to beli eve that thi s pa r t lcu ' ur flea was 
brought to our laboratory amon g II number of dead rats collected 
after a Iumigntion of th e steame r " Clare " wh ich makes regular 
trips to New York, occasi ona lly visit ing Np. \I· Or leans, Th e dead 
rats arrived so late in t he afternoon that t he janitor placed th em 
on one of the tahles to be exa mined Ihe followin g morning. ft. so 
happened that a live rat brought in hy one of t he t rap pers had been 
left for some ti me OIl t hat ve r v t able, offer ing an opportunity for 
parasites in fest ing t he dead anima ls to j u mp u pon the new host. 

The flea in dex fOI' t he year was 6.6. As al most all the fleas were 
classified as X ellopsylla clieopi», the cheop is index may be represented 
by practicall y th e same figure . Th is is sligh tly lower t han last year. 
The highest number o r fi NI S fou nd on anyone rat was a ll a female 
~dult, "Mils aterandri nus'", trapped in one of t he do cks (N it rat e 
Agencies ). Th er e were :~O:l fleas on th is single rat , The high est 
number foun d in /1 sin gle rat last year was 12-1-. This rat was als o 
caught in ZOne ~ o. 1. 

T.hc following table s hows the p reva lence (If f1eaH by months : 

n- S9 .4i,34.1 37 . 1,63. g 57. 161. 5 60.0 68.7149 .1 .'51. 767 .7 46.4,53.0 I 

T ABU: No, 4 

1 i. If i ~ I 1i g r ~ ~ 
J 

&r.:e-n-ta-g -r-r-at-g-\-vi-th- I--'""'-~~ .z, -=--[L2.- "':"'I ~ '-::- -e- o

. ~ ~ § f,~ ~ 
.z,~ .z, yo-ar_ 

" 
Average number of fleas I I I I 

s--rat 6 .8 4 .6 .6 9 .4 5 .6'11. 8i 7 .6,6 .910 .2 4 .0 ,6 .7 3 .36 .57l�12 1 I . J I 
Flea Index of Oity for tbe Year 1927-1928 
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The IO\H)st fi~llreS were obtained ill S ppll'ndH~]' In27 and in -Iune 
1928.-2.£i and ;u r espect ively. The hijrhcst were found in Docomher 
1927 and ill :'IIan'h 1!l28,--11.R nnd 10.2 ]·espeetiwly. It will be 
noticed that. excepting 1'01' the mouths of Scptt'JIlhcJ' and June, the 
index was lWYC'r low er than 4. This COI'!' (' SP OIl (l S quite closely with 
the results of last year. 

Of the 2,(i()ll Itl'IIS garhered. zou« :\0. 1 (d ocks ) furnished 2 ,2ii8; 
next came the ['('sidl'ntial area ( ZOIlt' No.4 ) with l SH; then zone 
Xo, 3 ( r-onunercial ) yielding ]21, and, last 01' all, the water front 
with only :12 0 f tIll' i nse ets. . 

.A bette!' idea as to the comparative coneeut.ration of rat i leus in 
the vat-ions zones IlH]~' hl~ g-aincd h~' caleulat ing the index for each 
zone considered scparatelv, Thl' figures are 6';\'('U in the following 
table: 

T .11lI .F. x«, :, 

Zone I Z Ulle~ I Znne 3 Zone 4 
- - - - 1- - - ­

Perc('ntageofrll.ls"iithfleas... ... .... . . Sfl.4 22.4 I 7!J.3 24.7 
AverZ\ge number of fleas per rat. . ...... .... 15 0 .55 4 .17 1.2 
---- - - - -- _ ..:-_ -- 1 _ _ _ _-- - -'-- -,­

Comparative Flea Infestation in Di:fferent Zones 

It is evident from the above table that. th e wat er Iront district as 
H whole. including ZOIlI'S 1 and 2, arc I'Ul' more heavily infested than 
the rest of the city, a fact whieh again confirms our preyions ex­
perience. 

Table No. 6 has been prepared with 11 view to comparing the 
degl'f'f' of flea infestation among the three species of rat's. 

T ,\Ul.t: No, Ii 

Decu­ Alexan­
Rutt us Thtnl

InnDU~ tlt'inuFlc 

Total rats captured 
Total fleas in each species __ 

. 
_. . 

296 
1548 

45 
320 

55 
732 

396 
2600 

Percentage of rats having fleas 
Average number or Jleas per rat . 

_ . 42JJ 
5.2 

!1.1 
7.1 

76.4 
13.3 

53 
6.6 

.AlIC 'l'tll/lJ 1Uonber offieasper ,'at {Il.~l y'!U" '}' ..1 J;./J 4,1) 7.it 

Flea Infestation among 'Various Species of Rats 

The results obtained are :-0 at variance with the r ecords of last 
year that no definite conclusion can he reached as to an)' predilection 
en the part of fleas for any particular species of rat. '\"'lc may learn 
something more regarding this relationship from further and more 
extensive observations. 



90 P ORT O RI CO REVIEW OF P UDJ.IC IlEAI.Ttl A:-;O THO PI CAI, :\1EI>JCI8E 

IB6~ 
\ r- t-...� I~
"'\� V 

65'Y. ' \ , :~ 
\ 

u 

84% ': ~ ;' \ ~ .. JO 
I \ 

~11·1 \ Y II
,

'\ , ,� g 
\ . ,

182.'-:: ~ I , \� 8 
,If I \� V 

Sit 1\ I ~ , " .\/ / 7 
\ I 
\� V , \I ' '\ \. 7~80%� , ,,~ \� \, 1 \ " 

I7tr. ,,~	 \ Ii 

'~ m:. \~ ,,� \ ' ' \ 4 
'. ,

\.� 
\ 

371.. ,� ~ 
V 

" / 
\ 

\. • 
276~
 

JIlL. lUQ. SEt. .Or.T ~OV. 'tc. JAN f~6 MAR lpR. . /'1AV JUf!� 

0 

82:"� I. I tI1 

110111". »<:
:,/80 • ..! '\� .9 0. ,.-79· 

\� I _tilt'. .. 
= 78· \� / 70'- ~ 

:E~	 ~' \
\ 

I ,OJ,\:� 77· " -- -)' '. '01. ~ 
~ \? , ,,'"

\ \
\� '\ \ ,,1' \ 50'1. :~	 7" 

~ 

r� . , .\ V \ 

75· \ ,
, / 40"1 

,. \...-~ 
\'74'� 30'1' 

7!l� ~, 

.Wl.. JUG. SEP. OCT. NoV. Ole Jl\ti . rf.O. MAR. APR. . M4V I,m. 

http:IlEAI.Ttl


PRELL\f\ X ARY REl'OHT ox A RAT-FL EA SU Rn:y, ETC. . 91 

Curves showing the r elation of flea preval ence to atmospherle 
humidity arc given in cha rts 1'0s. 4 and. 5. Here again it is in ter ­
esting to note th e striking way in which the flea lim's Iollow th e 
variations in relat ive humidi ty. t he fleas increas ing or d iminishi ng 
with t he r ise and fall or the lnuuidit v curve. 'I'h is is j us t wha t 
would lw expected. not only f rom 0111' experience of last year, hilt 
also from t hat of ilia" .... ot her in vest igators in T11<1 ia an d else where . 

The fica incirlenee docs 1I0t show th e SI1I11C parall elism with tem­
perature ehanges ; tha t is, t he flea cu rve dot'S 1I0 t foll ow t he te mpe ra­
ture curve to an y :!reat exte nt. (sec char ts Xos. () and 7 ). Thi s 
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observat ion is no t in accord ance with the data fo r last yea r wh ich 
seemed to show a tendency 011 th e pa r t of th e fleas t o become mor e 
num erous during th e warmer months. In fact , t he results for th is 
year suggest just t.he oppos ite tend ency. It becomes evident, there­
fore, that th e re la tively small cha nges ill our narrow temperature 
range do not seem to affec t flea bree di ng to any conside rable exte nt. 

SIJ MlU RY 

During th e year end ing June :10th 1928, 396 live rats were cap­
tured, Concent rat ion appears to have been greater along the 'water 
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f'rnn t and residential a re as or the town and not. so heavy at t he 
docks 1111<1 conuuere ial dist rict. 'I'he species JIu .~ I/VI'W('yil'IlS has fa r 
ou t 1111111lx-red t he ot her t wo species, 

.\ nlllll ~ th e ro dents collected t he re were :no, 01' i): { per ce nt whi ch 
luu-l.orerl fleas. A total ol ~ ,()()() ti('a s were cla ssified. Praot ical ly 
nll of th em were X CI/fJ jJ8yUa chroni« (! I~I,5 per cen t ) . A few speei­
mens of th e following sp ecies were found : '\cl/ ops!J/{a clieopi«. 
R clt id ll Op!l llf/ lL !/lIlli ll (l{'('((. Ctc uocc phul u« canis or [ clis.. P ulex irrita us 
a nd 1.f'jJlfJ[J "!J"a 111118('u/ i . 

Th e fl clI imler an d the chcop i» lndr» fOJ' t lu- : 'car might. he 1'(' 111'( ' .. 

soun-d h~' pract ica lly the sa llie number, 6.G. Conceut rat ion of the 
ins ects appeared to he c1 pci(lc(lly g reate r about the docks and in tho 
r-ouunere ia l sect ion of th e ei tv, awl low at th e water-front. and 
lesidential distr -i cts . 

Th e seasonal vuriat ions in th e tlt'a index has followed quite 
dos(' ly th e relurive luuuid ity curve while the temperature chauges 
did 1I0t seem to intlucnco th e 1111IllhpI' o f ti p~fS in any appreciable 
v;ay. 

JI ll" olr.randrin us has re vealed th e highest deg ree of infestation 
for t hI' ycnr. Although t he data r epor-t erl in this arti cle con fir ms 
in al most I' \'C I '~' respect ou r obse rva tio ns of la st ycur it would seem 
ad visahle not. to draw fina l conclu sions until the su r vey has been 
ddillitl'l,\' com pleted in -Tune Hl2tl. 


