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

SECOND PAPER.

By Arrvro L. CARrION, M.D.,
Chief, Bureau of Plague Prevention, Department of Health of Porto Rico

In the issue of this Review for Oectober 1927, a report was given
of the work accomplished during the first year of a rat-flea survey
which was begun in the City of San Juan by the Plague Prevention
Laboratories of our Insular Iealth Department with the cooperation
of the U. 8. Publiec Health Service. The purpose of the present report
is to present the data gathered during the second year of the survey
(July 1, 1927 to June 30, 1928).

The methods used have been praetically the same as those de-
seribed in the first report. Cage traps have been set in an average
of forty-two localities (premises of residences, warehouses, ete.) every
day at the rate of about six traps to each locality making a total
distribution of 252 traps per day. Rats have been caught in only
1.9 per cent of the loecalities. It has been estimated that an average
of 4.2 animals were captured per thousand traps distributed.

It will be seen that, although trapping has been more active than
in the preceding year (148 traps per day). the rodent population
appears to have been reduced considerably sinee last year when we
obtained 6.9 rats per thousand traps set.

During the year 396 live rats were trapped: 325 adults, 25 par-
tially grown, and 46 young. There were 135 males and 261 females,
82 of which, 31.4 per cent, were found pregnant with an average of
8.4 embryos each. The highest number of embryos found in any
one rat was eleven. It is interesting to remark that the perceniage
of pregnant females has been almost the same as that of last year
although the average number of emhryos per pregnant rat has been
somewhat higher,

The highest number of rodents was obtained from zone No. 4
(residential). Zone No. 1 (docks) vielded almost ag many, while
zones Nos. 2 and 3 followed in succession with smaller numbers (See
chart No. 1).

Table No. 1 has been prepared to demonstrate the proportional

concentration of the species in the various zones.
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TaeLE No. 1%

Zones 1 | 2 | 3 | 4
R O s e DR IR [ | 35,656 | 5,660 | 15,500 | 13,325
Total rats captured. ... ................. | 104 | 47 | 28 | 109
| 8303 | 1806 813

Average number of rats per 1000 traps set . | 2.916 |

Comparative Concentration of the Species in Different Zones

The degree of infestation as shown by this table correspons
entively to that of the preceding year, the number of rodents being
comparatively higher along the water front.

The Norwegian rat alone, representing 74.49 per cent of the
fotal, has been by far the prevailing species (see Table No. 2 and
Chart No. 1).

TasrLe No. 2

) T
Species EJuh Aug. Jbept | Oct. [ Nov. : ]"lec Jan.|Feb. | Mar. t‘\pnk May |June|'.l otal
—— S s :
Decumanus. .. ........ ! 22 | 35 32 | 2712312018 34 19 7 37 2Q6
Batiae o s 41 6! 5| 5| 3 l l
Alexandrinus. ......... |! 6| 3 2 = N G [ S B 1 | aa
Total. ... | 82 J 41 |35 | 30 36 | 26 | 25 | 16 | 49 | 29 [ 31 ‘ 41 | 396

Monthly Classxﬁcation of Rats

About 53 per eent of the rats captured during this period har-
hored fleas. Altogether 2,600 fleas were collected, 1.486 males and
1,114 females, or a ratio of about 1.3 to 1. '

The following table shows numbers of the dli’['ownt species of
tleas caught in the different months. :

TABLE No. 3
: tlg|e|la|8|E|2]|8]3
2 goul’s b D e e

| i i |
Xenopsylla choepis...| ] 120 206, 92 711 2511 72 100 781,484
75| 102 82 37 2400 44 105 541,092
Echidnofaga : 312t L U cat T ] il WM T 1
gallinacea. .. . . . | - S IS | o 1 2 18
Ctenocephalus C. or |1 [ty s =i 8 1
P e e e st 1 1
Pulex Jrrltans ....... 5 o ot .1 0
' 7 el Sl 2
Leptopsylla museuli. | M. .. .1 ... b L i et e R 0
R T R B AOE Folheinkande T 2
Total, ... .. ] 217l 10d) 92| 337 196{ 308| 190 111, 500 117i 208'134;2,600

i | ! i | I i }

Monthly Tabulation of Fleas as to Species and Sex

*‘The records for this table do not cover the first three months of the flseal year.
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As wag expected from our previous observations, praetieally all
of the fleas col'ected belonged to the species X, choepis which revre-
gented 99.5 per cent of the total number. It is, however, interesting
to note the presence this year of the two new species, Prd("r: irritans,
and Leptopsylla muscull,

The discovery of a specimen of the latter species (L. Musculi)
bas been somewhat of a puzzle to us. Ever sinee the survey was
begun we had been finding oceasional specimens of the two species
Echidnofage gallinacee and Cienocephalus eants or felis. Indeed
we expected to find some day specimens of human fleas, for this
species is quite common in San Juan. But it was rather remarkable
that we shonld find this single specimen of Leplopsylla musculi after
& period of two years of observation in which not less than 5,175
fleas were encountered and classified.

There is cvery reason to believe that this particu'ar flea was
brought to our laboratory among a number of dead rats collected
after a fumigation of the steamer ‘‘Clare’’ which makes regular
trips fo New York, occasionally visiting New Orleans. The dead
rats arrived so late in the afternoon that the janitor placed them
on ome of the tahles fo be examined the following morning. It so
bappened that a live rat brought in by one of the trappers had been
Ieft for some time on that very table, offering an opportunity for
parasites infesting the dead animals to jump upon the new host.

The flea index for the year was 6.6. As almost all the fleas were
classified as Xenopsylla cheopis, the cheopis indexr may be represented
“by practically the same figure. This is slightly lower than last year.
The highest number of fleas found on any one rat was on a female
adult, ““Mus alerandrinus’’, trapped in one of the docks (Nitrate
Agencies). There were 303 fleas on this single rat. The highest
anmber found in a single rat last year was 124. This rat was also
caught in zone No, 1.

The following table shows the prevalence of fleas by months:

TapLE No., 4

Dee.

J an.
April
May

>
=l
Z

' Feh
» Mar.

i'ereentage of rats with

| 1
i \ e |
159, 434 l?f 163, ‘35” 1/61.560. (]58 49 151, 7.67 7.46 453 .0

Avenge number of fleas | I
L A T 63146"6|‘34|56118|7669102405733657

Flea Index of City for the Year 1927-1228
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The lowest fizures were obtained in September 1927 and in June
1928 —2.6 and 3.3 respectively. The highest were found in December
1927 and in Mareh 1928--11.8 and 10.2 respeetively. It will be
noticed that, excepting for the months of September and June, the
index was never lower than 4. This corresponds quite elosely with
the results of last year.

Of the 2,600 fleas gathered, zone No. 1 (docks) furnished 2.258;
next came the residential area (wone No. 4) with 189; then zone
No. 8 {commercial) yielding 121, and, last of all, the water front
with only 32 of the ingects, -

A better idea as to the comparative coneentration of rat fleas in
the various zones may be gained hy ealeulating the index for each
zone ctonsidered separately. The figures are given in the following
table :

TABLE No. 5

S ikeTerm T e

] Zone 1 Zone 2 I Zone 3 | Zone 4
=ted L, = —|— : : et i
Percentage of rats with fleas. .. ........... | 894 224 | 79.3 24.7
Average number of fleas perrat ............ | 15 0.55 | 4.17 1.2

Comparative Flea Infestation in Different Zones

It is evident from the above table that the water front distriet as
i whole, including zones 1 and 2, are far more heavily infested than
the rest of the city, a fact which again confirms our previous ex-
perience,

Table No. 6 has been prepared with a view to comparing the
degree of flea infestation among the three species of rats.

TaprLe No. 6

! Alexan-

‘ 1:1:.:;“;.‘ : Rattus | drinus Tutal

| | |
Total rats captured. . . .................... 206 i 45 | 55 306
Total fleas in each species. . ............... 1548 320 | 732 2600
Percentage of rats having fleas. . .. ....... .. 42.9 9.1 1 76.4 53
Average number of fleas perrat. ... ....... | 5.2 7.1] 13.3 6.6
Average number of fleas per rat lust year| 7.8 8.6 i i.0 7.2

Flea Infestation among Various Species of Rats

The results obtained are so at varianee with the records of last
year that no definite conclusion ean be reached as to any predilection
cn the part of fleas for any partieular species of rat. We may learn
something more regarding this relationship from further and more
extensive observations.




90  PORTO RICO REVIEW OF PUBLIC HEALTH AND TROPICAL MEDICINE
CHar Ne V.
v e 12
Ty / h
1857 I H i
AT
84 111 ! io
' L L)
: | { i\
Elasy] \ /__/ : ! 8
2 /l | B [ ‘l
F s v A - 8 ;‘!
2 / | SR | 1 f
> \ / [ [ ‘l 1' \\ \-If l _/ 7H"
wl 1 LY ‘ »
2 vV 1] ! f\ B
T e i h
2 N\ i LI P/ B
sl K| ! A ]E
A " " 4 \
\\g f \! } 4 4
h ] 'l R i ¥
L \
1 \ ! \ / 3
L
76 2

Ju.. Ava. Ser. Ocr Hov. Yec Jan Fes Mar lpr. Mav Jun

CHART N°VI.

82z iy
(81° ]
"
[ ] .
32‘ .I-/ \ 90
\ =
79° \
\ P
ﬂ_lﬂ' 7073
L 2N A s
Q& :"‘ % "'""'—f" \\ /f’ b 60 i
~ " P Pl h k]
N ‘1“‘ 4 \ \ ,f'/ N |sonft
F Y ] H
A b 4
13 A k) \\\_,. 49
L Ll
4° o3 30y,
7%

JuL. AvG. Ses. Oct. Nov. DEC JaN. FE®. MAR. APR. Mav JuN.



http:IlEAI.Ttl

PRELIMINARY REPORT ON A RAT-FLEA SURVEY, ETC. 91
Curves showing the relation of flea prevalence to atmospherie
humidity are given in charts Nos. 4 and 5. Iere again it is inter-
esting to note the striking way in which the flea lines follow the
variations in relative humidity, the fleas increasing or diminishing
with the rise and fall of the humidity eurve. This is just what
would be expected, not only from our experience of last year, but
also from that of many other investigators in India and elsewhere.
The flea incidence does not show the same parallelism with tem-
perature changes; that is, the flea curve does not follow the tempera-
ture curve to any great extent (see charts Nos. 6 and T). This
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ohservation is not in aecordance with the data for last year which
seemed to show a tendency on the part of the fleas to become more
numerous during the warmer months. In fact, the results for this
year suggest just the opposite tendency. It becomes evident, there-
fore, that the relatively small changes In our narrow temperature
range do not secem to affect flea breeding to any considerable extent.

SUMMARY

During the year ending June 30th 1928, 396 live rats were cap-
tured. Concentration appears to have been greater along the -water
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front and residential areas of the town and not so heavy at the
docks and commereial distriet. The speeies Mus norwegicus has far
ontnumbered the other two species.

Among the rodents colleeted there were 210, or 53 per eent which
harbored fleas. A total of 2,600 Heas were eclassified. Practically
all of them were Xenopsylla cheopis (99.5 per cent). A few speei-
mens of the following species were found: Xenopsylla cheopis,
Echvdnophaga gallinacea, Clenocephalus canis or felys, Pulex irritans
and Leptopsylla muscull.

The flea tnder and the cheopis index for the yvear might be repre-
sented by practieally the same number, 6.6. Coneentration of the
insects appeared to be decidedly greater about the docks and in the
commercial section of the eity, and low at the water-front and
tesidential districts,

The seasonal variations in the flea index has followed quite
closely the relative humidity cvrve, while the temperature changes
did not seem to influence the number of fleas in any appreciable
way.

Mus alexandrinus has revealed the highest degree of infestation
for the wyear. Although the data reported in this article confirms
in almost every respect our ohservations of last year it would seem
advisable not to draw final conclusions until the survey has been
detinitely completed in June 1929,




