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Previons to the vear 1828 mosgquitoes
were unknown In Hawali During that
year they were brought to the port of
Lahaina_ on the Island of Maui, in
the ship- “Wellington™ from San Blas,
Mexico. The story, as told by the late
Rev. Wm. Richards, (the writer i= in-
debted to Prof. W. D. Alexander of Ho-
nolulu for this account) at that time
§n charge of the Mission Station at La-
haina, is as follows:
returning to Lahaina one evening and
met a native who informed him that

there was a new “fly” In the place.

The native described the insect as be- |

ing a very peculiar “fly” that made its
presence known by “a singing in the
ear.” Shortly after this, Mr. Rich-
ards belng on the outlook for the new
fly, heard the “singing” in his ear and
recognized the sound as that of the
mosquito, which up to that time had
never been seen or heard of In the Is-
lands. Furthermore, up to the Yyear
1826 there was no word in the Hawal-
jan language for mosquito.- The native
term is “makika,” a corruption of the
word mosquito, Lahaina was at that
time the port for incoming and out-
going ships. It is easy to understand
that the ships coming here were few
and Tar between and how general opin-
jon could center on the ship “Welling-
ton” as the carrier of the pest,

Since the mosquito introduced in 1826
on the ship “Wellington” was a so-
called “night” mosquito, the writer in-
fers that the specles determined as
Culex pipens Linn., so abundant and
wide-spread here, was the one intro-
duced at that time. The two species
of Stegomyia or “day’ mosquitoes were

_introduced during the present genera-

tion,

DISTRIBUTION AND ABUNDANCE
OF MOSQUITOES IN HAWAIL
The mosguitoes were a long time

spreading over the Islands. Two gen-

erations ago there were many districts
entirely free from this pest. Today
such places are exceptional. In the
eighties there were no mosquitoes at

Makawao on the same Island as Laha-

ina, Makawaeo is some fifty miles from

Lahaina “as the crow flies,! with a
mountain range nearly six thousand
feet in elevation intervening. The

building of roads, making settlement
and communiecation possible, and the
intimate inter-island communication of
late years, has so favored the distribu-
tion of this pest that only a few places
at the higher elevations can offer to
visiturg the inducement that the dis-
trict is free from mosquitoes.

The abundance of mosquitoes in Ha-
wall may be accounted for by the facts
that up to this time there has been
no effort to do away with their breed-
ing places, that the number of natural
breeding placesg ls unusually large, and
that the pest is not checked at any
season of the year by climatic condi-
tions, it being possible for them to
Preed uninterruptedly during the entire
year.

A GENERAL ACCOUNT OF MOS-
QUITOES.

To make this paper of practical value
to the people of Hawail in fighting this
general pest, the accepted facts re-
garding mosquitoes are briefly given.
Dr. L. O. Howard, Entomologist of the

United States Department of Agricul-
ture, first advanced the idea of the
“wholesale” destruction of this insect,
His book, “Mosquitoes,” (Mosquitoes:
How they live; How they carry dis-
ease; How they are classified; How
they may be destroyved. Howard.
19%00.) is the authoritative work on the
subject. In 1892 Dr. Howard conducted
during the summer experiments in the
Catskill Mountains, New York the suc-
cess of which became widely known
throughout the United States. Since
that time it has been repeatedly dem-
onstrated in different mosquito-ridden
sections of the country that it is un-
necessary for any community to sub-
mit to the mosquito nuisance. *ar-
ticularly convincing are- the experi-
ments being carried on in the State
of New Jersey in which Dr. J. B.
Smith of the New Jersey Experiment
Station is taking an active interest
The work of destruction is directed a-
guinst the breeding places,

The Breeding Place of Mosquitoes.—
The post-embryonic development of
the mosquito, ‘that is, the interval be-
tween the egg state and the adult
winged form, occurs entirely beneath
the surface of water, The young dur-

ing this portion of their life-cycle are
true agquatic Insects with one excep-
tion, they do not breathe the air dis-

solved in the water as do fish, but by
a special structure, a respiratory siphon

breathe the free air above the surface
of the water; deprived of this they
perish. By nature of their structure
the young of mosguitoes can develop
only in water and then only ander cer-
tain conditions. As a rule mosqguiteoes
breed In small collections of standins
fresh water, Specimens are sometimes
found in streams and some Species
known to breed in salt or brackish
water. For all economic purposes the
Btatement is correct that mosquitoes
breed only In water, usuaily =tagnant
fresh water in artificial places Do
away With these places and it becomes
impossible for mosguitoss to breed. i
Life History of Mosguitoes —The de
termination of metho 5 ) ‘-:- ] e 2 -
an injurious insect imnlies 1 _\i,:
study of [i=s life-history in order to find
the vulnerable point in the life- \Mf-

of the pest. All insects unde rgo during
their developmental period remarkable

Mr. Bichards was |

re  mediately

changes in form_ structure and hablts.
One can ceriainly detect no res sernblance
between the wriggling larva of the
mosquito in the water and the adult
| winged imsect in the air. In the high-
er animals there are no distinct pe-
riods or stages of development. The
voung on hatching from the egg oOr at
| birth resemble the parent with the exs
| ception that they are smaller in size
and undeveloped, but as growth con-
| tinnes they gradually acquire the size
and characteristics of the aduilt. The
life history of insects, on the other
'hand, s, generally speaking, divided
into three distinet stages after hatch-
|ing from the egg: the young or larva,
| the growing stage in the life of the
insect; the pupa, a period of develop-
ment during which & wonderful change
or transformation in the form, struc-
ture and habits occurs; and the adult
or winged insect the form we usualy
recognize.

The eggs of the common mosquito,
Culex, are denosited on the surface of
standing water. Under the right con-
ditions of temperature they hatch in
about twenty-four hours. The larvae
develon to their full size in the course
of elght to fourteen days during which
time they moult or cast off their outer
covering several times to provide for
increase in size. The develonment of
the larvae depends on the temperature
of the water and the food supply. Their
food consiste of the plant and animal
matter, often microsconical in size,
commaon to standing weater,

The pupa of the mescuito is also
aquatie, normally resting inactive at
the surface. This ig the neriod during
which, the masquito transforms from
an aguatic insect to ene of the  air.
The young or growing stage has passed.
The nuna takes no food and moves on-
ly when disturbed as a matter of pro-
tection. The pupal stdge Is much
shorter than the larval In two or
three days the pupa transforms to the
adult mosquito and becomes the noto-
rious household pest, the entire lifé-
cycle being a matter of eleven to eigh-
teen days, :

The only remedy for adult mosqui-
toes js protection by screening, or the
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burning of insect powder. These reme-
dieg bring only temporary relief and
do not remove the source of the nui-
gance. The importance, then of mnot
allowing mosquitces to develop beyond
the pupal or final aguatic stage is evi-
dent. No practical method of destroy-
ing adult mosquitoes is known.

The length of the life of adult mos-
quitoes wvaries. It is difficult to get
insects to repeat correctly in confine-
ment what their life-history and habits
would be under natural conditions;
therefore the length of the life of the
adult cannot be determined by experi-
ment. As a rule the males of insects
do not live any great langth of time
after maturity, and the females die
soon after depositing their eggs. In
a tropical country, like Hawail, where
no difficulty is encountered by the
gravid female in securing favorable
breeding places throughout the wyear,
the length of the adult life is probably
at the most only & matter of several
weeks, In cold countries the male mos-
quitoes are known to die I the early
winter and the females hibernate dur-
ing the cold season, a period
eral months, until suitable c¢onditions
for egg-laying prevail

of fev-

Migrations of Mosquitoes.—The adult
mosquito iz a very feshle flver and is
usually found in the vicinity of its
breeding place. Instances are on rec-
ord where mosqguitoes have beepn car-
ried in large numbers for long dis-
tances by the wind but invasions from

one locality to another are exceptional.
It i= well known thatg windy
maosquitoes are less in evidence and the
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general belief is that they “have been
blown out to sea.” It is evident from
the structure of their organs of flight

that mosqultoes cannot long endure in
a high wind, In locality,

mosquitees are alwavs In evidencs

an

infesteg

arfter a wind
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tions of Mr. H. W. Henshaw, the well-
known naturalist of Hilo, Hawali. The
writer has not observed evidences of
migration among the species of mos-
guitees occuring in these Islands. In-
variably the source of mosquitoes in-
festing any district has been found te
be mnearby natural and art'ficial col-
lections of water, usually artificial col-
lections in the immediate wvicinity. Mr,
Henshaw Ip speaking of invasions of
mosquitoes sayvs in a letter to the
wrter:

“So far as my own observations ex-
tend such accidental invasions of mos-
{juitoes are rare in these Islands, the
insects hére as a rule being extremely
local, Nevertheless that such acciden-
tal dispersal of the pests In the Islands
does actually occur is proved by an in-
stance in point which eame under my
personal observation in June, 1899, at
Pahala, Kau (Island of Hawaii). Mr.
C. M. Walton, the then manager of the
plantation, informed me that prior to
the visitation of the pests about to be
described, mosqguitoes were practically
unknown about the village; if found
at all it was in such small numbers as
to cause ne annoyance, and mosquito-
nets were unknown.

“In the spring of 1889 there was an
unusual cuantity of waste water from
the mill and this ran down to the flats
about a mils below and there formed a
series of small ponds aggregating a
considerable expanse of shallow water.
Not long after the formation of the
ponds swarms of mosquitoes made their
appearance about the mill and in all
the dwellings, evidently brought there
by the strong trade winds which blew
directly from the ponds, At the time
of my visit the mosguitoes (Culex
pipiens) put in an appearance about
dusk and soon rendered life a burden
and sleep impossible exeept under nets
which every householder had beepn com-
pelled to provide for every bed.

“A few davs later I visited the Ka-
papala Ranch, distant from Pahala
about four miles in an air line and about
five miles from the ponds in question
and there found a similar state of at-
fairs. Mr.” Julian Monserratt, mana-
ger of the ranch, told me that the in-
vasion occurred at the same tlme as
at Pahala prior to which no mosqui-
toes had been =een at or neir the ranch
headquarters where, indeed,
no possible breeding place for them.

“U'nquestionably the clouds of mos-
quitoes originated In the same ponds
below Pahala and were carried by the
trade winds not only to Kapapala but
for miles over the surrounding country

there was

fact it bas been proved in the case of,

yellow-fever and malaria that without
certain species of mosquitoes as hosts,
the life-cycle of the organisms respon-
sible for the disease ig Interrupted. This
has changed the mosquito problem from
one of discomfort alone to one of health
also. The most complete work in pre-
ventive megicine is the result of ex-
periments along these lines. That yel-
low-fever and malaria are conveved
from diseased persons to healthy peo-
ple by the bites of certain species of
mosquitces is an acknowledged fact in
recent medical literature._

Aside from yellow-fever and malaria,
mosquitoes are credited with the dis-
semination of elephantiasis, filariasis,
and peossibly the dengue fever and lep-
rosy. The relation of certain insects to
diseases, both plant and animal, is a
study which in the future will do much
to prevent their present serious work,

THE COMMON HAWAIIAN MOS-
QUITOES.

(The specimens from which the deter-
minations were made were forward-
ed to Dr. O, 1. Howard, Entomolo-
gist of the United States Depart-
ment of Agriculture, and were ex-

amined and reported upon by Mr.'

D. W. Coquillett of the Division of
Entomology.)

The abundant mosguito in Hawalii,
known locally as the “‘night” mosquito,
is @ species of the well known senus
Culex, Culex pipiens Linn. All mem-
bers of this genus taken generally
from the Islands of Hawali, Maui, Ca-
hu and Kauai belong to this one spe-

cles. The vicious *“day” mosquito
proved to be dangerous Cuban vellow-
fever mosquito, Stegomyia fasciata
Fabr. (This species ig recorded from

these Islands by Grimshaw under the
name Culex taeniatus Wied, Fauna
Hawaiiensis. Diptera. Vol. III, Part
1, p. 6) Another spacies of this genus,
Stegomyia Scutellaris Walker, occurs
here but is not so abundant in the
towns and cities as the former species
and being found to a great extent
breeding in small natural collections of
water in the forest, such as the leaves
of plants and the hollow decayed
stumps of tress and branches, it is re-
ferred to as the forest mosquito to dis-
tinguish it locally from the yellow-
fever species, d

The Abundant Mosquito, Culex pipi-
ens.—The members of the genus Culex
are distributed generally over the world
and seem to be limited by neither al-
titude nor climate. The species so
abundant here Culex pipiens, is the
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THE MOSQUITO CRUS ADE—Prison labor being used to drain stagnant surface water off

Kakaako streets.

in the direct track of the breezes. At
Pahala at leasi, the colonization has

proved to be permanent as here, as
elsewhere on cane plantations where
water flumes are in use, leaky lumes

form small pools at many points along
their traek which make idea) br*::*d‘ng:
places for mosquitoes,

“At the time I speak of, compara-
tivelw little information had reached
the general public in relation to the
methads of abating the mosgquito nuis-
ance, though Mr. Walton had tried ex-
periments with kerosene on some of the
pools, if I remember o@rectiy, with
poor success and they had been aban-
doned. With our present knowledge of
the use of the heavy crude petroleums
it cannot be doubted that prompt and

regular treatment of the ponds in ques-
tion with proper oil, together with fre-
(quent inspection and treatment about
the village Itself. would have abated
the nuizance wgithin a reasonable time.
In eternal vigilance and in prompt
remedial measures alone lles safety
from mosguitoes in the troovics.”

Mr,
writer
quite

Henshaw

that

has since informed the

nonds mentioned are
exposed and unsheitered by vege-
and agrees with the writer that
the ponds been ounded by

the

tation
had

surr

trees or had vegetation intervened to
which tha insects could have clung for
shelter, the distribution would not,
probably, have been =o widespread.
The Food of Adult Mosquitoes—
Their food consists of the blood of ani-
mals and the juices aof plants and
fruits, Maosguitoes are normally plant-
insect only the female is
feading 2ct when that s ob-
“n:“hr The male satisfies his appe-
iite on the juices of fruits or other
liquids since the proboseis is not con-
structed, a= is that of the female, for
piercing anything with anyv. degree of
resistance, as the skin of animals or
the epidermis of plants
s i femal:
sufe v that «
proportion of ther
of a warm-blooded anima
Mao=quitoes and Disesse.—Tha great-
&st impetus to the warfare against
mosquitoes was given by the racent
positive demonstrations that certain
specios are the carriers of disease, that
i= the agents (germs) reponsible for
the disease are parasitic to certain
mosquitoes during an intermediate

stage in their developmental cycle. In
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common species of the genus and the
mosquito whose life-history and habits
are most generailly known. This mos-
gquito is reported from all parts of the
United States and ig recorded by The-
obald as occurring generaily in Europe,

Breeding Places,—The places chosen
by the female of this species for de-
positing her eggs are many and varied. |
There is. however, a decided preference
for certain places. When there is a
choice between water containing a sup-
ply of decomposing vegetable of ani-
mal matter and uncontaminated water,
the insect will invariably chpose the
water containing the organic matter,
serving as it does as food for the young.

The above fact was nicely shown in
observantions at the Station last year.
Several attemps had been made the

previous year to dig a cess-poonl. The
nearnesg of the rock to the surface of
the ground necessitated abandoning
several sites, Two of these were deep

enough to retain the surface water
which drained into them. The yard-
bov used one of these depressions to

throw the gsweepings of the vard—grass,
leaves, weeds, ete. When the writer
made a survey of the Station grounds
to locate the breeding places of
quitoes these two Dplaces were
within two hundred feet of the
itory. A person could, Mewever
within a few feet of elthHer place an
not observe the nresence of water,
dense was the srowth of vegeta
bout them. The one,
ing the decaying refuse, was about six
and ite greatest depth
a little over one foot. The water of thisg
ponl literally a living mass of
wrigglers or the voung of mosqguitoes,
A small ladle, used for collecting Ia
vae, was dipped into the center of the
pool and over two hundred larvae by
actual eount were obtained by the one
ope The capas if the ladle
ocunces, On the following
January 15 1803 the writer
hundred and eighty-five
from the =urface of this
-cluster i= the produoct of
contains from two hun-
hundred eggs, :
other excavation, somewhat
smaller in diameter, did naf first
appear to contain wrigglers but closer
observation showed that larvae were
present though not in numbers com-
When re-
(Continued on page 3.)
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