. ¥years, mosguito engineering into being and i

~ ahis -theory- for the. destrnctidn of mos-
- qQuitos in mind many years, only_wa_l_t!na",
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MOSQUITO ENGINEERING. i

A New Science to Rid the Counatry of the Malaria-Conveying and Annoying Pests.
Practical Extinction of Their Breeding Places Secured on the Narth Shore of Long Island.
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OMEWHAT extraordinary as It may
S seem, there s reason to believe, from
recent developments in practical
selence, that the mosquito has had his
day. The mosquito’s doom was =ealed,
thenretically, when the famous experiments
upon the Roman Campagna proved con-
clusively that under certain circumstances
this flying torment was deathdealing. and |
bore with him the responsibllity of malaria.
From that time forward the mosquito, save
In remote countrysides, ceased to be re-
garded merely as an unpleasant visitation
of Providence. However, only now has
the vital problem been solved. A new
branch of science has arisen that deals
with the mosquito’s destruction, with the
permanent ridding of him from certain
locaifties. This is the new Sscience that for
want of nn better name at its birth may
be called Mosquite Engineering. The man
who has worked the problems out and can
rairly call himself the science’'s founder
epeaks of hlmself us an IEngineer In Eco-
nhomics.
1t is one thing to prove scientifically that
mosquitos may be & source of danger; quite
another to abolish them completely {rom
& particular district of large extent, 1t
is this latter, the thoroughly Intcresting
and practical end, that has just been ec-
complished, A little volume published pri-
vately and hardly now off the press tells
the story. one that it is by no means un-
likely will rank as one of the important
chapters of science for many a long year.
The book is the combined reports of half
a dozen scientists of standing, made for
an association of wealthy property owners,
detailing the work of practical research
and of engineering. It deals with a fine
strip of coast some thirty miles long by
four or so in width, but a short dlstance
from New York, taken up with scores of
handsome country places and estates.
Every inch of this territory has been ex-
plored and mapped out with reference to
mosquito breeding places, Several of the
worst points have been “ engineered ”* with
the result that mosquitos have been ex-
terminated from them. The association
spoken of now stands ready to do more
work on their extensive territory. the pre-
liminary essays having proved such distinct
successes from the practical standpoint.

The little book has the title ** Aosqulto
Extermination, North Shore, L. I.*" It is
the North Shore Improvement Association
that has prepared this and has put into
operation this great movement for mos-
quito destruction which has not its coun-
terpart an‘i'whcre else in the world. While
scientists have been discussing, this band
of estate owners have been acting, and
this report is the first complete account
of what they have started to do and have
already accomplished that has been issued.
It is headed by a letter that in itself is a
report. dated in February, from Dr. L. O.
Howard., Permanent Secretary of the Am- i
erican Association for the Advaneement
of Science, the great mosquito expert of
the country and chlef of the Division of
Entomology, United States Department of
Agrlculture. It was Dr. Howard who, called
into conference at the very start, long be-
fore the associntion as an association had
got to work, or even thought of beginning,
encouraged one estate owner to attempt to
improve his conditions. Dr. Howard read
with care and critically the reports that
follow his own, as he states, * in galley
proof,”” and he indorses them all.

The fleld covered and the strip of coun-
try in question is the north shore of Long
Island, from Port Washington along the
Sound coast to Huntington Bay, as Iar in-
land as the Hempstead Pilain, taking In
‘Wheatly Hills and the famous country
places there. It was not that this
was a8 mosquito-ridden country. Close to
New York there are many worse. This was
precisely what recommended it to Dr,
Howard as an ideal starting point for the |
work of preliminary experiment. If the
conditions had been exceedingly bad the
task of reforming them would have been
too great a one for private purses. Dr. -
Howard thinks that some of the localities
of the country will need the Government ]
to came to their aid if the work of mos-
quito extermination in their fleld is to be |
done thoroughly and conclusively.

But the north share of Long Island be-
tween these points certoninly had mos-
guitos, and there were even some bad
“pnoelkets* in marsh land close to the
ghore that made Mving on one or two of
the country places wvery urcomiortable for |
several months of the year. Dr. Howard
surveyed one large country place and pro-
nounced ‘his opinion. In the very mick of
time, just swhen the work was walting far
hiZ hand, sprung up this engineer in eco-
nomics, who has brought, these past two

has given it a standing and a form. He-|
took in hand, first this one country place,
then an entire neck of land that embraced
one large country residence, several small-
er. ones, and a yacht clubhouse. From
‘both of these districts mosqultos have 'been
definitely driven.

Henry Clay Weeks, a resident of Bayside, |
L. L, was thia good genhus who established |
Aand set an a footng moaquito engineering,
and his reports fill much .of the volums
-mrentioned. Long -thought out, {for he had |

1 of the shortest lived of insect races,
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for an opportunity to put it into practice,)
3r., Weeks's plan was simple in concep-
tion. It went direct to the root of the
matter, in a fashion that has since been
sclentifically proved to be the only prac-
tical way. He solved the problem by engi-
neering tactlies pure and simple. Where
others were temporizing with sprinkling
petroleum this maon ditched and dug. Con-
structing canals and dikes, he dralned
marshes. Stagnant pools and ponds he
either f{illed in, dralned off, or supplied
with a permanent outlet. Gradually there
passed out of existence mosquito breeding
places that had existed during several
generations of men, As mosquitos are one
as
each breed lasts but a few days, and as
they do not travel far, this abolishing of
their breeding places meant the abolishing
of the mosauitos themselves.

The resulls proved this definitely. In the
Summer of 1200 BIr. ¥Weeks " englneered ™’
the land, including a3 bad marsh or two at
ILloyd’'s Neck, just beyond Oyster Bay, the
property of W. J. Matheson. In the Sum-
mer of 1901 he took i hand a much larger
problem, the clearing 6ff of the meadows
of Centre Island, Oyster Bay, where the
Seawanhaka-Corinthian Yacht Club has its
kouse and where Colgate Hoyt’'s country
place Is located. Here and there, as tem-
porary measures, Mr. Weeks used petroleum
and found that his * petrolizing ' was sue-
cessful, though not of the permanent value
of his engineering.

Both of these pleces of enginecring work
were eminently to the point of abolishing
mosquitos from the immediate region. To-
day Centre Island and Lloyd's Neck, though
originally as badly mosquito ridden places
a3 the north shore of Long Island could pro-
ducce, arc practically free from these pests,
The report includes a letter from Colgate
Hoyt, written to Paul D. Cravath of the
comimnittee of the North Shore Improvement
Assoefation, that bears pogitive testimony.__
He wtites:

J have read with great interest Mr. Hen-
ry C. Weeks's report to you on what was
accomplished on Centre lsland during the
season of 1901, and I most heartily indorse
all Mr. Weeks has sald. 1 do not think,
however, that either he or I have as yet
solved the problem of the most economical,
combined with the most successful, way of
draining the outer great meadow on Centre
Island. Owing to the unusuzl high tides
and other conditions. the time and money
expended there did not bring about the
results we all so mueh wanted; and I per-
sonally question as to whether this ean be
successfully accomplished, except by the

cxpenditure of very much more money
than we had heretofore estimated.
. Mr. Weeks's work in ditching and drain-
ing the inner meadow, in filling low places,
and in thoroughly petroiizing ponds and |
stagnant pools, and eliminating, as far as
possible, other sources of trouble, was in
every way successiul and gratifying; and,
althouzh, as he says. the season of 1901
was unusually favorable to the breeding of
these pests, nothwithstanding this, Centre
Island was practically entirely relleved
from rmosquitos, and for the first time, at
almost all hours of the day and evening,
we were able to enfoy the use of our pla-
2as and lawns without the annoyance of
these pests. & & @ : _
I most heartily commend you and your
associates in the work of fighting the mos-
quito along the north shore of Long Island,
and {rom the resuits we attained last sea- -
son on Centre Island I am confident that |
by Intelligent and persistent swork the !

mosquito can be entirely and permanently |
annihilated from our beautiful shores. i

Mr. Matheson's work of mosquito refor-
mation on his fine place at Lloyd's Neck
in the Summer of 1900 was done at his own
expense, and the work at Centre Isiand last
yvear was pald for by the Centre I::|l:z|.ndJ
property owners. While the engineering at
Centre Island was yet in an incomplete
state, however, the North Shore Improve-
ment Association realized its value. They
saw the ground was but being scratched
for what could be made one of the most
distinctive of countryside Improvements
and the association was not slow to act.
They retained Mr, Weeks, still actively en-
gaged in digging a2t Centre Island, and
commissioned him to map out a plan for
the mosquito reclamation of the entire
shore and well back into the country from
Roslyn to Cold 8pring. The assoclation se~
cured Prof. Nathaniel 5. Shaler of Harv-
ard, a recognized authority on marine
marshes, to make a special examination of -
the salt marshes in this locality, * with g |
view,”” as the report says, * to recommend- )
ing the best means of ellminating them as
the most prolifie breeding grounds of mos- .
Quitos.” )

Nor did this cover the whole. programme
oI the association to cope with this great
question. It also enganged, as entomologists,
Prof. Charles B. Davenport, Professor of
Entomology at the University of Chicago,
and head of the Cold Spring Bioclogical
Laboratory, and F. B, Lutz, a young in-
structor in Dbiology At the Unlversity of
Chicago, who has made a special study of |
‘mesquitos. Preclsely ‘what thesé men and

dig during

‘thé Summer a page from the report telis |

¥Prof. Dmvenport and Mr. Lotz and their
assistants made o detafled examination of
the enﬁrfe territory -and locz;.ted, 1f13 nearly:
as possible, every breeding place of mosqui- ;
"r.os‘i including the smallelz;tfools and streams
and even the various artificial recgptacles
of water. [Note,—This means that they |
-gtudled " horse troughs; cis-.
terns; rain buckets, gutters, , and up--
-turned empty beer casks in front of Tural |
public houses. ‘They made thorough exam- |
ingtions of-water At many different points
ir all of these, and were 50 consistent &s.to |
test the water in the small pools m'mnrshcg "

-of this
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 erations” of the pests may not breed there.

_+Mosquitos, as & Tule, dv-not ‘travel Tar
from thelr breeding places. Nor sre they,

brought out fully in the report. It should |
be especially noted, however, for its scien-
tific value i{s very great. Many large colo-
nles of mosquitos were found, for example,
in horse troughs and In cisterns, and the
importance of these as mosquito breeders
was discovered to be especially pronounced.
I have especial authority for bringing -this
interesting set of points emphatically for-
ward, for T was up with these men on the
nerth shore several times last Summer and
followed their work. The care they took in

gtthering facts cannot be too strongly stat- 1
ed —C. &Y

Their“detafled reports were delivered to
Mr. Weeks, who, with his assistant, exam-
{ined each body of water in which mosquito
larvae had been found, with a view to de-
vising the best means of preventing the
further breedlng of mosquitos therein.

A map of the entire territory has been
prepared, on which is located every natural
breeding place of mosquitos reported upon
by the entomologists and the engineer, so
that any resident of the territory can, by
examining this map and the reports of Mr.
Weeks, Prof. Davenport, and Mr. Lutz,
ascertain the sources of masqguitos upon his
property or in his immediate neighborhood
and the precise means recommended for af-
fording relief to himself and his neighbors.

The map spogn of is not the-least inter-
esting portion of the report It is made on
8 grent scale, despite the fact that com-
pamth'ely few miles are covered, is slx feet
long by some three broad, and is drawn in
such exact detail that it includes every
building In the district. By different shades
and markings of pale blue it shows Isolated
ponds, tidal flats, salt marsh, fresh marsh,
fresh water streams, fresh water courses,
wooded areas; and by figures in red and in
blue, 1, 2, 3, shows the mosquitos found at
cach of these polnts, mosquitos anopheles
and mosquitos culex, (the former the ma-
laria bringers, the latter the mosquitos that
bite the most severely, and are the most
annoying.) thus: Red flgures—1, anopheles
present; 2, anopheles common; 3, anopheles
prevalent DBlue figures—1, culex present;
2, culex common; 3, culex prevalent.

As yet, outside of Lloyd’'s Neck and Cen-
tre Island, the mosquito work s largely
preparatory. It is a huge undertaking that
Is belng studied over carefully and wiill not
be hastily started. Scientifically the fleld
{s clear and all the preliminary experiments
and Investigations have been made. Piece
by plece marsh and meadow land will be
taken up and made mosqulitoless, dralned,
and dyked. It wiill be costly work, for each
problem must be taken up independenty,
solved by lItseilf. But the association docs
not fear thc expense. Too many wealthy
men and men of progressive ideas are with-
in these bounds. Al this spells improve-
meng the adding of large values to prop-
erty very plainly.

Some active englneering work has, how-
ever, been taken up. In the Frost Creck
marsh-—in whose locality are the country
places of William D. Guthrie and Paul D.
Cravath—a dyke and sluice gate on Mr.
Guthrie’s property, as Mr. Weeks says in
his portion of the raport, ** are dryving out
his marsh quite effectively, and doubtless
when his drainage plans are completed
there will be little if any trouble here.'”

In all, Mr, Weeks tigures, something like
$141,000 will have to be spent on this re-
glon to destroy the historic and familiar
breeding places, s0 that countless new gen-

In some cases he suggests petrolizing, in
others, where there are ponds, stocking
with fish Is recommended, while regarding
still others he insists that * engineering ™
is the one and only solution.

Prof. Shaler makes as an especinl point
that these marshes of the north shore once
redeemed will not only do away with the
plague of mosquiltos, but will gain greatly
in money value themselves. They are prac-
tically useless now, butreclaimed there are
vast possibilitdes for truck farming or for
grazing meadows. ‘' The fertility of fields,”
says Prof. Shalcr, * which have been won
from marshes is of the highest order, and
their endurance to cropping without ma-
nuring much exceeds that of any other
tilled@ land except it may be those in certain
arid districts which bave been irrigated.
The range of crops for which they, If not
at once, yvet in time, become fitted is Iike-
wise great, including all our ordinary crops
of farm and garden.”

This has {ts emphatic Importance, for it
makes the new sclence of mosquito engin-
eering worth while, in so much as it will
create for these properity owners, gt rela- |
tively small expense, valuable lands out of
their at present waste ones.

It is this point that seems to strike Prof.
Shaler most forcibly, judging from his re-
port. With words that from his scientific
position carry much weight, he Indorscs
the plans made and partially under way.
One phrase of his is especially significant:
* 1t carried to a finish (the plans) and ade-
quately malntained, they bhid fair not only
to relieve this admirable district of {ts
pests, but to make it the first instance and
example of a kind of work which is to be
of great benefit to mankind.”

The conciusions of the association’'s Ex-
ecutive Committee, drawn from the reports
of thelr experts, are, in part:

Mosquitos breed chiefly In stzgnant or
slowly moving fresh or brackish water
That mosquitos breed only In water is es-
tablished beyond dispute. They never breed
in the alr or in bushes or in damp places,
&3 Is commonly supposed. There must be
a distinct accumulatfon of water. While
they do not breed In rapidly moving water,
they breed to an appreciable extent in clear
water, ’ -

Mosquitos are not prodiced in marshes
which are covered by salt water at every
tide. “While .salt marshes are the most
productive - sources of mosquitos, the
breeding takes place principally in the pools -
of water left by the high monthly tdes, 5
which, not being reached by the interme- -
dinte tides, become brackish. If the accu- .
mulation of these brackish pools on a =alt |
marsh -

be n breeding place for mosquitos,

] They

can-be prevented,- it- will -cease. to |

—

rexcapt under exceptionﬁl circumstances,
carried far by winds.

The Executive Committee of the assoclae
tion announces that with these definits
conclusions in mind they will remove,
Lhroughout all this territory, many useless
accumulations of water by drnining or till-
ing. They will either drain salt marshes,
keep them covered with salt water, or
treaet them so as to prevent accumulations
of brackish water between extroma tides.
Some meadows can best be dyked and
drained, others can best be kept filcoded by
tidal salt water ponds. In others it will be
best to fill up the small holes in which the
water aceumulates between tides and regu-
lnte the banks of the tidal streams.

Thbey will straighten out the banks of
streams and regulate courses so that thero
will be no ponds of stagnant water in them,
and henee no mosquitos breeding there.
They will use goldfish, sticklebacks, mine
nows, and sunfish in some ponds. These
fish greedily devour the mosquito larvae.
wil] use petroleum periodically in
other ponds. They will see that through-
out the territory rain barrels, tanks, cis-
terns, cesspools, drains, and catch basins,
all are kept carefully covered. * Rain bar-
rels and tanks,” the report reads, * should
be kept covered and the water should be
diawn from the bottom by spigots. Mos-
quitos will not ULreed In clsterns If they
are kept covered, especially if a few (fish

are {ntroduced.™
CROMWELL CHILDE.

A CHANGE OF HEART.

HF, Woman was conscious of a positive
T thrill of uaffection for her worn, old
carpet slippers when she realized tho
extent to which they had helped put her
victim in her power.

She had sped up the stairs that led to
the P'rincipal’'s office so swiftly and siieut-
ly that that august personage had never
heard. even when she pushed open the door
that led 10 the pleasant little room, with its
homelike carpet and businesslike desk.

The visitor had never been s0 near so
much concrete comfort before, so she de- .
cided to have a good look before beginning
the attack. The ‘' look,”” however, began
and ended in a leisurely survey of the
Prinecipal, who all unconsclous with
her back to the door. 1t included the slim,
white, well-kept hands. After a glance at
them the Woman wrapped her own toll-

sat

stained cones in a corner of her shawl. 1t
traveled to the strong, white neck, with
the crisp little * rcolding locks '™ Iying

against it, and the dainty white turn-over
collar encircling it. It was all very well,
the Woman told herself, it was mighty
easy to have a white neck and white handsa
when you didn’t have to hang out clothes in
all sorts of weather—other people’s clothea
at that. At any rate nefther her daintincss
nor her whiteness was going to save her,
The Woman had promised herself to ad-
minister what ghe called a * tongue lashe
ing ' to the trim y»oung person before her
for daring to ' put back ™ her Carrle, and
deliver it she would. So she drew a lonz
hreath bhefore announcing herself by a bele
Hgerent ‘“ Ahem,” when a diversion vce
curred, and she stepped aside fnto an ale
cove, that commanded a view of the in=-
terior of the office. The Adiversion was
caused by the entrance through another
door of a group of children. The Woman
knew them all; there was Mrs., Stumpt's
Otto, Mrs. Wokal's Nina, and what sho
termed the “ Dago’s little girl.”” They were
all muddy, all damp. arnd all happy, and
each tiny fist cherished some dilapidated
specimens. of the earliest Spring flowers.

The Principal swung around her chair and
smiled earnestly at the carpet, and threo
guilty-looking little children scrambled for
the mat and began a vigorous wiplng off
of muddy feet; then they returned and pald
tribute, with the almost dead blossoms.

** You gotter put "em in water,” g8aid Nina.

‘“ They come outer Burden's woods,’” sald
** the Dago’s little girl.”

*“*I showed 'em how to get back: they
was lost,” boasted Otto.

The Principal received the gifts with ap-
propriate exclamations of surprise and de-
light. She placed the Adejected-looking
“Jack in the Pulpit’ beside the fainting
violets and the dandelions, wtth micro-
scople stems, and eyed the disreputable
looking result with satisfaction. Then the
tric beamingly started to depart. At the
door Otto stopped.

“ The rain wuz first In the sea befors
it got in the sky.”” he volunteered.

““You don’'t say so?"' ejaculated the Prine
cipal.

““ Yes; it wuz in the nature story to-day."

**The sun brung it up to the sky,”” cut
In Nlna, jeglous of Otto’s gllbpess,

* When it falls down again,” =ald the
* Dago’'s Uttle girl,” “It's "cos the clouds
bunk their heads together and they have to
cry. 1 know a song about it.” '

* Could you sing {t?* asked the Principal.

“ Yes'm,” and in a treble as shrill and
hizh as a grasshopper’s, she began:

Two little clouds, one Summer day,

Wi:BIlying thro" the sky:

They®xent so fas’ they bunked thelr headg
An' both began to cry?! -

L J
: t's perfectly lovely! * gaid the Prine

5 The cuonnin® Iittle toads,” mald  the
Woman, and stole forth agaln, smiling,

Not until she had renched home 4id she
remember that beautiful * tongue lashin® **
as yet undelivered. )

“Jt must & bin Carrie wuzx dum,” she
commented; ** I don’'t belleve that Principal
would put no one'down a class for spits.”
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