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THE MOSQUITO PLAGUE OF THE CONNECTICUT
COAST REGION AND HOW TO CONTROL IT.

By W. E, Bmrrrox, State Emtomolagicl,

The renson for publishing o bulletin on this subject ar this
tithe i3 to supply information to those who are now engaged
in the work of controlling mosquitoes In Connecticut and 1o
encotirage and direct the efforis of otherz who are interested and
fodd (o take up auch improvement wark,

The salt marsheés along the coast furnish the principal part of
the monquito plague of the southern portion af the State.  Con-
trary to the habits of mo=t mosgoitoes, those of the salt marsh
species fy inland long distances, and as they are large and very
abmndant, and are vomcions feeders, they make life a burden
to many inhabitants, and keep awny many others who wonld
otherwise summer on the Connecticut eoast.  This condition
rosalts in proventing the proper development of a legitimate
buziness and the people of the State are so much the poorer on
account of i, That the remedy is not impossible, nor impracti-
cable, nor =0 expensive as most people suppose, and that
for agricultural purposes the land is greatly improved by the
treatment, the detatls given on the following pages will show :—

MOSOUITOES OF THE SALT MARSH.

There are two species of mosquitoes which breed abundantly
on the salt marshe: and which are commonly called salt marsh
mosquitoes—the brown sall marsh mosquite Culexr contator Coq.
and the banded salt marsh mosquito Caler sollicitens Walk.

THE HROWN SALT MARSH MOSGUTTO

The brown salt marsh mosquite Culex camtator Cog. fa large
and uniformly reddish brown in eolor without conspicuous mark-
ings, though there are narrow white bamds on the legs and on
the alsdomen, It 18 shown in figure 7. Bresding vpon the salt
marsh carly in the seaion, the females hite fercely and migrale
bong distances in search of food, gong chiefly inland which i
Connactlcut is the direction of the prevailing winds, Aboat Tuly



| CONNECTICUT EXPEMMENT STATION, WULLETIN XO, 173

tat, it s almost or wholly replaced by the banded salt marsh
mosguito, which is present during the remainder of the season.

THE BANDED SALT MARSH MOSGUITS,

Ol mecount of its white markings this is the most conspicuous
misquits of medium sire found in Connecticut.  All of the legs
are banded, dark and white alernating, and the front margin of

Fitt, i.—The hrown salt marsh mosquitg, Culer camtator Cog.: 1. adul
female: 2 palpun| J amterior claw of same) 4. § 6 siberior, medias
and posterior claws of male Al emlarged, (After Smith, Hepori on
New Jersey BMosquitoes. )

each abdominal segment is also white and there is o dorsal longi-
tudinnl white fine on the abdomen,  In addition o these strilcang
characters there is a white band upon the beak, about half way
bietween base and tip, amd these markings together serve to dis-
tinguish this from all other species of mosquitoes,

The eggs are laid on the mud of the salt marsh pools and
hatch when the pools fill with water. Abont a week is required
fin warm weather from the hatehing of the egg 1o the emergence



BALT MARZN MOSQLUITOES, 3

of the adult mosquitoes, which come In swarma or broods and
are often extremely abundant, and the females bite ravenously.
They migrate inland in search of food, sometimes going twenty-
five or thirty miles. Tt zeems to be necessary for the females to
obtain blood from one of the higher animals in order o develop
their egps. Most of them are probably able to obtain’ food
within from five to ten miles of their breeding ploces,

Fio. 3—~The handed sali marsh mosquito, Celés sollicitons Walk. 1
wiluli female; 2 palpus: 1 snterior, . median and L postersoer claws il
male. Al enlarged. [ Adier Smidth, Report on New Jersey Mosquitnes,

The banded salt marsh mosgoite is far more abundant than the
brown salt marsh species, and appearing later in the suimner,
constitiutes the mosquito plague of the shore region. remuining
until coal weather prevents further mosquito breeding, This
mosguito 15 the ongé commaonly called the zalt marsh mosquito
aned i shown in figure 2,

O course there are several species of fresh water mosguikoes
of the genus Cwles, and malarcial mosquitoes, Awopheles, breeding
in the fresh water pools in the rear of nearly every salt water



L CONNRECTICUT EXFENMIMENT STATION, NULLETIN NO. 173

marah, and raim barrel oosgquitoes breed B0 the elsterns and
otfer receptacles arctind the shore cottages, but these are local
amld do mot Ay far. Thiv do oot a8 8 rule breed in salt or
brackish water, and do not constitute any important part of the
mosguite plague of the Conneetieut coast reglan.

ANEA OF BaLlT MARSH IN CONKECTICLT.

The salt or tide water marshes of Connecticut contiin 22,264
meres or 34-70 square miles® distriluted rather unevenly, along
the const in the southern part of the State, The marsh areas
are the most extensive in (he middle part of the coastal region,
o that portion bounded on the west by the Sangatuck, and on
the east by the Connecticit rivers. A considerable partion of the
const is hard lamd, being gravelly or rocky and there are few
large tidal marshes, the largest in the whole state belng the
Luinnipiac marsh, near New Haven, of over 3600 acres in
extent.

CONBDITIUN OF THE EALT MANSH ANEAE,

In the report of the  Mosqoito Survey of Commecticut, made
in 190y, and published in the report of this station for that year,
page 28z, it was stated that fully 50 per cent. of the entire
salt marsh urea of the Swte had at some time been thoroughly
dramed for salt boy fammng.  Other portions wee well dramed
anturally, and so sre not secions bresders of mosquitoes,

In recent years, however, salt hay farming seems to have heen
neglected, though i I hard to understand why: as the hay
still brings a price ranging from $2.00 to $12,00 per ton, and
there s quite o demand for it for paeking, bodding and mulching
material.  Many salt marshes have been neglected, the old
diiches have become clogged, Glled or grown up and few new
anes have been eut. Swch marshes are prolific hreeding places
of salt marsh mosquitoes, From personal olservations, and
from comversation with some of the older residents, we may
sfely conclude that in many cases at lenst the marshes are in
worse condition to-day than they were thifty or forty vears Lo
and mosquitoes correspondingly more numerous, Wherover the

*Ir, M. Weshit, Miscellansous Special Report No, 7. The Marshes of
the Unlied Simies, U, & Deparimeny aof Agrieuliore, By
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minrsh becomes sufficiently congested, water stands, the turl rots
and a depression s formed which increases in size and brecds
millions of mesquitoes.

Nearly every salt marsh receives more or less fresh water from
aprings or stresms emerging from the highland,  This water
must pass throngh the marsh to reach the ocean,  Some marshes
dre do cofipested thot the fresh water cannot drain off bt s
kept back, making soft bogs with considerable stagnant water,
Often the highest and devest part of the salt macsh 15 pear the
outler, while the lowest portion is-at the back side next to the
highland. In such places, and often nowhere else upon the
marzh, stagmant walér Occurs.

Many persons think that if tide gates are provided, o will
prevent mosquito breeding, and that no other work is necessary.
But the gatea keep out anly tde water,  Fresh water enters just
the same and mmst be allowed to pas: out. Heoce drainz are
necessary, Tide gates only prevent the flocding of the marsh at
high tde and are almost negligible so far as mosquito breeding
i concerned, Tt is necessiry to do almost as much ditehing
with as without a tide gate. Wherever the tide rises and falls
in the ditches, mosquitoes will not bresd.

Tide gates are of much value in salt hay ferming, for they
keep the marshes from becoming flooded ai each perigee thle,
and prevent the salt grass from becoming encrusted with salt.
Hay is considernbly more valuable and n much greater yield is
obtained if the salt water is not allowed to flood the marshes
during the growing period.

Some communities, bowever, have recently made @ stant
toward improving the conditions af the marshes, Nearly seven
miles of coast marsh lond was droined o igon, just east of
Stamford, and the present spenson similar work is being done
abotit Greenwich, Fairfield, New Haven, Hranford and Savbrook
This draiiing has all been for the purpose of dolng sway with
mosgquitoes, and oot for increasing the vield of grass, vet the
Intter result is guined,

MOSQUITTO OOXTROL.
The general methods of mosquito eontrol nre (1) draining of

the marshes, (2) oiling the breeding pools and (3] screening of
ralin water receplacles, The first, viz draining, s the method
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i e chiefly considered in conpoction with the present contral of
the mosquito mmsance ; the sccond may be emploved temporanly
until the drnining cin be carcied out, amd the third should receive
attention each year,

METH(NE OF DEAINING.

Where there is a natural stream flowing through the center of
the marsgh, the aren may be satisfactorily drabned by cutting
simiple lateral ditches running nearly at right angles to the axis of
the streami, with the outlets bearing shightly toward it moith,
These lateral ditehes should be narrow—not more than ten inches
while—and from 24 1w 30 inches deep, according to the charactér
and size of the area to e denmed,  If there §8 B0 strenm for an
authet, then o broad central ditch muost be cot.  This should be
fu].'l:,r as ceep as the laterals and wide enough fo cirry off the
water supplied by them. The lateral ditches should be parallel
with each other and from one hundred to one hundred and fifty
feet apart, according to the condition of the marsh, Tt 15 not
necessary to connect ench pool with the fide water in ditching,
as the seepage i= =0 great through the porous peat of the =alt
marshes that pools are often drained and become dry at &
distance of sixty or more feet from the ditch.

In draining some Connecticut marshes clay or gravel is
encountered in the bottom of the ditch, 1t is not necessary to
eut into this materinl unless it is mear the contral ditch where it
will tenp the water.

Diitches cut vears ago for salt hay Farming were shallow and
opert,  Such ditches are oot recommended and are not bemg cut
ot the present time in mosgquito extermination drainage wark,
Shallow and open ditches are easily clogged by Acating debris
and vegetation grows in them readily, choking them and render-
ing them ineffective.  Deep narrow ditches, on the other hamd,
remain in working condition for o number of years and are sel-
dom clogged by vegetation, Al marsh areas should be given
attention, however, because in high tides, sods from the ditches,
hay, driftwood or other debris may float into the ditches and
clog them. By a frequent and systematic patrol of the drea
such conditions may be detected and remedied at once;

Such ditches as are mentioned above can best be cut with hand
tools made for the purpose, shown on Plate T, bot on the
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PLATE IV,

n. Oiling breeding pools Sandy Point marsh,  Stakes anil fage mark
|

raciling poods,

b, Oiling pools in West Kiver mareh,
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larger marsh arcas af New Jersey power machines may be
emploved to advantage,

There are always small depressions which should be filled and
can be flled eazier and cheaper than they could be drwned. This
i parienlarly trie dn the hard lnnd, There are also certain
depressions where on account of the expense draining 18 fmprac=
ticalile, These may b treated by dredging out the center and
filling the hank: with the material excavated, thug concentrating
the water in a permanent pool which should be stocked with fsh.

COST OF DRAINING MANEN LANXD,

The ¢ost of draining salt marsh land is not prohibitive. In
fuct it ts nctually less than most persons expect.  From contracts
which have been made recently for such wark, and from com-
versing with the contractors, we may state that the salt marshes
of Connecticut may be dradned, o that they will oot breed mos-
guitoes, at a cost of between $5.00 aml Biooo per acre, or say
an average of nof over SB.oo per acre.  As this arca contains
22,204 acres the cost of draining the salt marshes of the whole
State would not exceed 217311200, a sum insignificant con-
sldering the benelit 10 be derived from fts judicions expenditure.

Some contracting firms are prepared to drain marsh areas at
n Eiven price per running foot of ditch, the price varying (rom
two cents upward, according to the amount and character of the
worlk to be done,

On some of the large marsh areas of New Jersey, ditches have
been cut by power machines at a price as low ns one cent per
running foot of ditch, and contracts have been made for draming
certain definite arens nt less than $2.00 per acre.

RERULTSE 08 [MAINING SALT MARSD

Wherever salt marsh is properly, drained the land rises per-
ceptibly, becomes much harder than before and there is no slag-
nant water upon it mosquitoes cannot breed thereon, and
consequently all land in the vicinity of the marsh becomes more
desirable for residence purposes, 17 depressions occur and fill
with water at food tide, it will soon seep away before mosquitoes
can develop in it As the land becormes Armer 3t {2 epsier to get
over it, especially with a team, for cutting and removing the salt
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lay. The character of the vegetation soon changes and the spike
grass Distichlic maritima, which is characteristic of breeding
arens and which always produces a small yield of poor quality
hay, gives way 1o black grass Jumcws gerardi, which makes the
hest salt hay wnd which all over the marsh gives a much greater
vield after draining. Dunng the summer a practiced eye can
tell ut u glance, by the eolor of the marsh, which portions of it
are well drained, showing the bright green of the black grass,
contrasting with duller green or gray of the spike gras and the
other marzh vegetation of the ill-drained areas,

The yield s often increased three or four fald by simple deain.
ing, and land has been known to produce twenty times as much
after the operation,®

Such an incrense in vield might, even with the crop of a single
sensan, more than pay the cost of drining, Hut this increase
keeps tip a¢ Jong as the drains work and the total increase in
vield and quality of the erop is enormois.

This viell, of course, greatly increases the income from the
land, which sceordingly increnses in value as an investment.
* Surrounding property also becomes more valuable on sccount of
the inerense in the value of the marih,

That the growing of vegetable crops on the salt marsh, where
properly drained and dyked, is not impossible, nor tmpracticable,
was demongtraled a few years apo by Mr. F. R. Sammis of
Stratford, who grew some excellent celery, asparagus and opions
an the big Stratford marsh, In fotore years, onquestionably
some of our salt marsh land will be ased to grow wich crops,

But mare particularly on account of getting rid of the mosquito
plague is the benefit felt iy those living near the marsh, The
people are more healthy and more comfortable. Shore resorts,
sumnmer hotels nnd eottnges, as well ad permangnt residences, all
benefit by such improvement work. If the mosquitoes can be
oliminated from the eoast region of Connecticut—and they will
be if we drain the marsh land—there is no more attractive place
in the conntry where one can spend the summer.  Last but not
least, the railroad and transportation companies will reap a
harvest in the increased swmmer traffic to and from the shore
resorts. ‘.u

—— o rm

#1. B Smith, Bulletin soy, New [Jersey Agricultural Experiment
Sinison 1507
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OILING O0F DROEDING POOLE,

Where meosquito larvae or wrigglers are found in any pool,
they muy be killed in o few minates by spreading s flm of oil
over the surface of the water, It i necessary for the larvae
1o come 1o the surfnce about ance each two minntes to breathe,
and the oil not only prevents the air from entering their respira-
tory dystem, but the oil alse enters their breathing tubes,
destroving the tizssues, and they soon die

The oil must be applied about once each ten days to keep the
poal in & safe non-breeding condition. For this purpose ordi-
mary kerosene, which ean be purchased from any grocer, will
angwer. Some prefer a heavier oil, called light foel oil. One
grade sold by the Standurd Ol Co. as "34" Distillate™ has
been recomimended for this work.

Cliling at its best {a bt o temporary expedient, and should he
practiced on the salt marsh only until the marsh can be drained.
In mid summer the tall vegetation often obscures many small
breeding places, and likewise makes it difficult to distribute the
oll on the surface of the water, whére nedded —most of it
striking the vegetation.

A convenient method of applying ol is by means of small
compressed air spravers with evlinders of galvanized sheet iron.
Each evlinder contains a pressure pump and will hald about twa
and one half gallons of lignid. It may be carried in the hand
of held by a strap thrown over the shoulder, Such an outfig,
inchading short piece of hose with norzle, may be purchased
(e ﬂ,:],.su. A two-foal exlenmon fod e alissoat & l'II!-EEIIiI}' and
codts thirty-five cents extra,

Where large arcas are o be treated, barrels of oil ahould be
distributed st varicus convenient points, in or around the marsh.

The amount of ol 1o be applied |s one Auid ounce to each
fifteen square feet of water surface. A less guantity will often
fail to kill the wrigglers,

REREENING DF BAIN WATEN NECEFTACLES,

Many shore cottages are not connected with the water sup-
ply of the villages or citles, it raln waler b eollected frodm
their roofs and eondected into barrels or cisterns, from which
[t may be drawn os needed. Where these barrels or clsterns
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are above grownd and uncovered, Cules pipiens will certamnly
breed i them. Soch receptacles should always be screened,
and il it I8 necessary to tale water from the top of the barrel,
mosquito netting facked upon a hoop, somewhat larger than the
top of the barrel, can be placed over it and réemoved at pleasure,
and mosquitees cannot reach the water to lay their eggs,

Tin cans, ketiles, broken bottles, clopgped puiters and other
recepiacles on the dump or scattered promiscuously, are pro-
lific breeding places wherever they contain water for o week or
more and should never be tolerated.

COMMUNITY EFFORT IN MOSJUITD CDNTEOL.

In any work directed toward the control of mosguitoes in
the salt marsh region, little will be accomplished except throdgh
cobperation, If one marsh is drained, some relief will be feli
by those residing near it and especially on the inland side of it
But in order to really do away with the mosquito nnisance,
all mnll marsh areas for a digtanee of several miles should be
drained, In the absence of State legislation, this ean be done
only throvgh community efforf, as the separate property owngrs
will not as a rule cobperate effectively to such an extent, and
mianiy of them will nod expend a dollar for such improvement
work on thelr own lasd. 1 money is raised by subseription
and enough procured, then large areas, beginning with the
worst ones, can be treated and relief obiained,

Lower prices for draining work will be obtained through
codbperption than could possibly result if each owner arranged
by himdelf for having it done,

LEGIRBLATION KERDED.

Though much can be accomplished through the codperation
of adjacent communities In treating salt marshes for the pur-
pose of controlling mosquitoes, in order to gain the preatest
benefits to all concerned, some state-wide movement should be
inavgurated. Authority o drain marshes whether the owner
desires it or not, should be conferred upon some officer or cotr-
migsion, especially where it benefit= the whole community, the
town and the state, without injuring the property or working
any hardship to its owner.
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Just what arrangement would be best has not been deter-
mined, but if the State could bear a part of the expense—per-
I'mpg one-half, and give the work proper supervision and insist
on its mainfenance—and the remaining portion be met by the
town and the owner, each paying a certain definite percentuge,
In just proportion to the benefits received, it wonld seem to be
the most desirable solution of the problem,

The salt marshes are owned by a large number of free hold-
ers, some of whom are pon-residents, Most of the owners, if
they can be found, are willing to have their lands drained, b
occasionally an owner objects, and he i thus able 0 block a
waork which, if carried through, would be o great benefit o the
whole community or town, including himaelf,

Legrinlation 18 therefore essential to provide for the syspematic
and wholesale draining of the salf marsh areas of the State.

EIT M M ARTY.

The mosquito plague of Southern Connecticut s composed
chiefly of two species of salt mursh mosguitoes—the hrown salt
marsh mosguito, Cwlesr cantafor Coq., and the banded salt marsh
mospaite, Culer solliciions Walk,, which bresd in the heackish
stagnant pools of the salt marshes and #y mland several miles
in search of their food, vig, the blood of the higher animals

The ram barrel mosquito Cwlex pigiens Linn. breeds in raim
witer Tarrels, tin eans and other receptacles along the shore,
mnd certain other species of Culer, as well a5 the malarial mos-
guito, Anopheles, mny breed in the fresh water poals next o
the highland, vet these are all local, fiv only short distances and
Formm omly o small pact of the mosquito ague of the coast region,

The salt marsh region of Connecticut coninins 14.50 sguare
miles, or 22,264 acres, more than half of which has in past
years been drained for salt hay farming. Duoring recent vears
the marshes have received Tittle attention, the ditches have become
filled and probably breed more mosquitoes than they did thirty
or farly years ago,

The conditions are such as to check the proper and natoral
development of the Connecticut coast region as a site for sum-
mer homes; the land prodoces little, and is unprofiable, vet
taxes are collectsd upon it
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Tide gates in proper working condition will keep tide water
from flowing over the marsh bot do not prevent the fresh water
entering the marsh from the highland. This must cicape to
the ocean and draining b5 the only treatment to be advised
Narrow deep ditches are much more petmanent than broad
shallow ones. The lateral ditches shoonld be not more thas ten
inches wide and from 24 to 10 inches deep, and placed from
100 to £50 feet apart, running parallel with each other, and
pearly at right angles 1o the main stream or the broad central
ditch.

The cost of dmining the Connecticut marshes will vary, bt
may be done by contract at from S5.00 (o S10.00 per acre, and
should not average more than $8oo, The eutire salt marsh
area of Connecticnt cnn be drodned for less than Saoonooon,

The increase i yield of salt marsh hay will soon pay the cost
of draining and may do so in & single season.

Mosquito wrigglers may be killed by oiling the breeding pools,
biat this should be considered a8 only o temporary measure and
shonld not be advocated in place of draining,

The methods of draining and oiling are shown on the plates,
and described in detail on the pages of this bulletin, Codpera-
tiotn of individusls and eommunitics are necessary for success-
ful resalts in this work, and many towns and communities have
taken it ups  Legislation, however, {8 needed, and o State-wide
movement with some State supervision would seem to be the
beat solution of the problem.



