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the trees within 20 miles south of Jackson. A t  
40 miles south of Jackson, the smallcr trces 
werc so loaded with ice that they were bent to 
t,hc ground and many branches had becn 
broken off. Ten miles farthcr south, a t  
Rochester, N. II., thcre was no more ice on the 
trces nor snow or ice on thc ground. This 
great differencc in iec and snow covering was 
the result of a difference in tempcra t~~re  of not 
morc than 5" (31" Jackson, 33"40° Blue 
Iiill). 

I n  each of thesc three cases the daily weather 
maps showed an area of high pressure 
("high ") directly north of a low pressure 
area ("low "), both moving slowly eastward, 
each morc or less in thc way of the other be- 
cause of the prevailing tcndency of a "high " 
to move cast-southeast and of a "low " to move 
east-northcast in thcse parts of thc United 
States. These cyclones ("lows ") were thus 
amply supplied with cold air  in their northern 
quarters. The ice storms occurred in the re- 
gion where the normal warm southerly winds 
on the east side of the cyclones overlapped the 
cold north and northeast winds on the north- 
ern side. 

CHARLESF. BROOKS 
BLUE I~ ILL METEOROLOGICALOBSERVATORY 

A I'IILEBOTOMUS TlIE PRACTICALLY CERTAIN CAR-

RIER OF VEHRTJGA 

EXI'ERIMENTS laboratory withon animals 
bloodsucking arthropods, looking to the solu- 
tion of the problem of verruga transmission, 
have becn under way a t  Chosica, Peru, in 
charge of the writer, since May 15, 1913. A 
study of the bloodsuckers occurring in  the 
verruga zones has been going on for a longer 
time. At first the writer strongly inclined to 
the theory of tick or other aearid transmission, 
but the trend of the investigation has been to 
make such transmission seem very improbable 
of late. No argasid ticks have been found to 
occur commonly on mammals in the verruga 
zones, and ixodid ticks will hardly explain the 
night infection. The experiments in feeding, 
biting and subcutaneous injection of animals 
with the bloods~xeking Gamasid mites of the 
vizcaeha, which seemed a t  first most promis- 

ing, have so far  entirely failed of result. A. 
resurvey of thc situation had therefore bccoine 
necessary in ordcr to start out on ilcw lines. 

Culicids, Sirnulium, Tabanids, h'tornox!gs, 
fleas, lice and bugs are all precluded cithcr by 
their extended oceurrcnec, by their dependence 
on man, or by their day-biting proclivities. 
The question of punliics and like small gnats 
remains. The writer's attention has recently 
becn drawn to the possibilities of Phlebotornus, 
cahiefly through the investigations reccntly 
published by Marett on the genus in the 
Maltesc Tslands. His results are niost impres- 
sive and suqgestivc in this regard. The habits 
of the early stages and of the flics, as describcd 
by Marctt, fit so well into thc conditions ob-
taining in the verruga zoncs that the conclu- 
sion was irresistible that a Phl~60tornu.smust 
be the carrier of verruga. ITithcrto there has 
been no record of the occurrence of Phlebofo-
m u s  ill Pcru, or anywhcrc in the Pacific coast 
rcgion of South America. 

Ceratopogon and other genera of Chirono-
mid% with motah-parts more or less adapted 
for bloodsucking occur a t  night both in and 
out of the verruga zones. They were therefore 
eontraintlicated. Night collecting a t  Chosica, 
just below the liniits of the verruga zone, has 
never disclosed Phlebotomus, and as these 
gnats are never seen under ordinary eireum- 
stances in the daytime the writer determined 
to investigste the verruga zone by night in 
order to demonstate if possible the existence of 
Phlebotomus therein. Accordingly he passed 
the night of June 25, 1913, at San Bartolomi! 
in the verruga zone of the Rimac vallcy. The 
result was that, besides Ceratopogon and other 
Chironomids, several specimens of Pl~leboto-
m u s  were actually found. The natives call all 
nocturnal gnats titira, considering that most 
of them bite, but certain of the more intelli-
gent distinguish the true titira as the P l ~ l e -
boiomus sp., stating that i t  has white wings. 

The true explanation of the oft-repeated 
facts that vcrruga is confined to deep and nar- 
row canyons, with much vegetation, heat and 
little or 110 ventilation, evidently lies here. 
The flies of Phlebotomus avoid wind, sun and 
full daylight. They appear only after sunset, 
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and only then in the absence of wind. They 
enter dwellings if not too brightly lighted, but 
are not natural frequenters of human habita- 
tions. They breed in caves, rock interstices, 
stone embankments, walls, even in excavated 
rock and earth materials. The verruga can-
yons contain ideal conditions for such breed- 
ing. They hide by day in similar places or in 
shelter of rank vegetation. Deep canyons, 
free from wind and dimly lighted, are espe- 
cially adapted to them. Thick vegetation pro- 
tects them from what wind there is by day or 
night. This explains the very peculiar re-
stricted distribution of verruga both local and 
altitudinal. The flies suck the blood of almost 
any warm-blooded animal, and even that of 
lizards in at  least one known case. Thus they 
are quite independent of'man, and this accords 
with the vcrruga reservoir being located in 
the native fauna. The habits of Phlebotomus 
correspond throughout so minutely with the 
conditions of verruga and the verruga zones 
that the writer wishes to announce his entire 
confidence in the belief that the transmission 
experiments, now about to be initiated with 
these gnats on laboratory animals, will demon- 
strate their agency in the transmission of the 
disease. 

CIIARLESH. T. TOWNSEND 
CHOSICA, 

June 29, 1913 

Examination of  Waters and Water Supplies. 
By JOIINC. THRESH. Second edition. 
Philadelphia, P. Blal~iston's Son & Go. 
1913. 644 pages; 36 plates; 1 6  illustrations 
in the text. Price $5. 
This is a new edition of a book that is well 

known to American waterworks engineers. 
The author is one of the foremost water an-
alysts in England and the book shows evi- 
dences that it is written by one who speaks 
with authority. I t  is needless to describe the 
book in detail. 

Part  I. relates to the examination of the 
sources from which water is derived. Part  11. 
treats of the various methods of examining 
water and the interpretation of the results of 

such examinations. Part  111. describes in 
more detail the analytical processes and meth- 
ods of examination. 

Most American readers will be particularly 
interested in the first three chapters that re-
late chiefly to ground water. The author de- 
scribes numerous personal experiences in the 
detection of underground pollution, and an 
excellent description is given of the use of 
fluorescein, and other substances which may 
be detected either by sight or by smell, in 
tracing the course of water through the 
ground. From his experience he states that 
water which enters a dug well at a depth of 
six to twelve feet, depending upon the porosity 
of the soil, is usually efficiently filtered and 
purified. Water entering at a less depth is 
nearly always liable to be imperfectly purified 
and unsatisfactory in quality. The nearer the 
ground surface at which water can enter the 
greater the danger of pollution. 

One statement of the author will strike 
most readers with surprise, namely, Every 
known fact with reference to typhoid fever 
epidemics indicates that the typhoid bacillus 
alone is not the cause of disease, and it has 
long been suspected that some other organism 
either by itself or in conjunction with the 
typhoid bacillus was the cause." He then 
quotes from an article in the Lancet and de- 
scribes a new anaerobic bacillus which has 
been found only in the feces of typhoid fever 
patients and which is agglutinated by their 
serum. I t  is a spore-bearing organism and is 
said to be capable of retaining its vitality for 
a very long period. 

An interesting example of the growth of 
organisms in water mains is mentioned. A: 
thirty-six-inch main at ISampton-on-Thames 
was recently taken up and found to contain 
fresh-water mollusks to such an extent that 
its bore was reduced to nine inches. I t  was 
estimated that ninety tons of mussels were 
removed from a quarter of a mile of this main. 

Reference is made to the ill effect of the 
continued use of soft waters on the human 
system, and a method of artificially hardening 
water by the addition of calcium chloride and 
sodium bicarbonate is described. 


