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THE TOP lINJOW, GALBUSIA - THZ LOSQUITO DESTROYVER

Species and range. There are several species of (Gambusia in the United
States, ilexico, and Central hamerica, but the ones with which we are chiefly
concerned in mosquito control are the species found in our scuthern States
east of the Rocky llountains and ranging northward from the 'lexican boundary
to Delaware, southern Illinods, and Indiana. The ifississippi Valley species
is known as Gambusia affinis, while the Atlantic slope form is designated
Jambusia holbrooki. There is evidence that the top minnow of southern Florid
is a different s»ecies, and in southern Texas there is still another Gambusia

These top minnows are inconspicuous little fishes, generally light olive
in color; each scale is dark-edged, and there is frequently a fins dark line
along the sides, sometimes a dark blotch below the eye; a dark purplish blotc
is usually present on the side above the vent in the female; the dorsal fin
has two or three transverse rows of fine blaclk spots, the anal in the female
is dark-edsed; the caudal, or tail, has 3 or L irregular transverse rows of
dark svwots; the other fins are dusky. These fishes vary in ccloration accora
ing to the character of their habitat; examples fron ditches and drains are
usually very pale, while those from dark-colored water of swamps are dark
green, with a ClSth‘t surple bar below the cye. Among Jam-.usia holorooki
from Georgia and ¥lorida there is found occasionally a varietv in sthich the
males (very rarely, the female also) are black spotted, varying from a few
hlack spots generally dispersed over the body to examples which are aimost
if not entirely blacl. This variety has been cultivated in aquaria and is
now readily obtainable from dealers in aquariuws fishes.

The females reach a length of about 2-3/8 inches, while the males averag.
about 1-1/2 inches. The body is elonzate, desper in thc female; the mouth
is of moderate size, and both javs are furnished with a band of irmovable
pointed teeth. The scales are large in proportion to the size of the fish
and the fins arc small; the anal fin in the male is modified into 2 sexual
organ,

Gambusia inhabit all kinds of sluggish and standing water, whether fresh
or brackish, clear or muddy, deep or shallow. Although frequenting deed
water, at lcast when large fish are not present, they show a distinct preier-
enca for shallow water and arce frequently seen in water too shallow to con-
pletely cover their bodies. They thrive in ponds visited by cattle, horses,
and hogs, also in wzak to moderately strong Sewerage e¢scaping from city mains



they are found alik: in open wuater and in that which is overgrown by vepgeta-
tion, and cven withstand a small amount of chemical pollution. They survived
in ditches at Savannah, Georgia, receiving the wastes from a "guano" factory
i1ich killed such hardy spccics as the common fresh-water eel, the mudfish

or bowfin, and catfishas. GCaubusia, however, endure less chemical pollution,
particularly ccid, than such spccizs of mosquitocs as Anophsles crucians,
Aczdes sollicitons and som: spacies of Culex. They have boen introduced into
cictomns, wator toanks, notholes, barrels, and aquaria, wherc they hdve lived
for lonz pariods of time. They are easily coaught with dip-nets, or with a

bobbinct soine about 10 fest long and L fuet deep.

Tood and fcodine habits under natural conditions and in agquaria. Gambus
in addition To Livins undor the vide range of conditions under which rosqui-
toes propagate, have the very fortunatc habit, for thz purposc of mosquito
control, of seccking their food at the surface of the water, where the immatur
mosquito spunds most of its life and to which it must come for air. They
will take food from th: bottom only when it is not available elscwhere.

They show a profirenc: for live food, but will cat small pieces of meat of
211 kinds, 2lso oread and cracker crumbs, hard-boiled cgg, ete. Those foods
are¢ taken in their natural habitat, as well 2s in aquaria. Insects and in~
sect larvac constitute o large part of their food; they have a2 large capacity
for iood consumption, and it is not unusual for onc fish in the aquarium to
<at over 100 large mosquito larvae in one day. The number of mosquito larvae
which onc fish may consune at one time, of coursc, bears a direct relation
to the size of the fish, and a large female, 2-1/3 inches long, has been know
to take within onc hour 225 largs immaturc mosquitocs; a large male 1-1/4
inches long was aolc to consuas only 23 larvac, '

Owing to th: highly cannibalistic nature of Gambusia it is extremely
difficult te grow them in aquaria. It has been found nccessary to separate
the young from the adults immodiately after birth, for the mother frequently
dovours her own young 25 rapidly as thuy arce born. Running water is not
ncecessary; in fact, better results have booen obtained in balanced aquaria
contiining living plants, and particularly algﬂe.“ '

Reproduction.  Gambusis ar:: viviparous fishces und reproduce very rapidly.
The cogs are foriilized and hatched within the body of th. female and the
voung are brouzht into the world well developed and alive, and measuring from
3/10 to 2/5 inch in length. Zven at birth they arce fitted to bogin the destr
tion of mosquito larvac, which when first hatched arc thread-like crecaturcs
2lnost microscopic in sizc.

The femalo has broods of young throughout the summer at intervals of
from 3 to 6 wcuks, the length of the brecding scason varying with the latitua
and somevhat with th. weather conditions of different years. The breeding
scason, for cxample, begins about the middle of Moy and ends near the middle
of Suptember ot Beaufort, N. C.; at Augusta, Ga., it bigins about the lst of
l:y and ¢nds the first of October; while at Key %est, Fla., breeding occurs
1t all scusons, although gravid females arc much less numerous during the
winter than during the summer.
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Tho number of young produced at onc time varics groutly, rangin; fron

a few to a couple of hundred. The averaze number of young to a brooé, how-
~ever, probably does not exceed 40, the number usually varying with the size
of the female, i.e., a small fcmale gives birth to a smaller brood than =
large female. The young fish grow rapidly and become $ .xually maturc in the
aquarium at the age of about Y4 nonths, and quitc probably in 2 shortur tinc
under favorable conditions in their natural habitat. In cquaria one fumole
2gring.a 5ingle scason had as many as 345 offspring, consisting of tvo fenera-
ions, '

Like some othor live beuring fishes of the family Pocciliidic, fumnl.
Gambusia remain fertilc for scvoeral months or longur, and producc four or
more broods after separation from the males; in this cusc, hovever, tho
broods decreasc in numboer of individuzls at cach birth. 4s the malcs succumb
to adversc conditions morc casily thun the fumalcs, this cxtended fertility
in the females somctimes provides for rustocking without the nucessity of
obtaining ncw malcs.

Degree of mosquito control obtairuble with Gambusia. It has been the
expericnee of this scrvice that in general 100 per cent mosquito control has
not been obtained by the usc of Gambusia when plants znd floatape ~re proscnt
to provide hiding places for mosquito larvac,

The number of top minnows neccssary in a body of watir in order to sccur.
mosquito control depends largely upon the conditions which pr.vail with re-
.spect to places of protection, i.c., a much smaller number is necissary if
the water is fairly frec of hiding places for mosquito lurvac ~grinst fish,
than if the reversc is true. For 2 pond of about 5 aecres in arca it would
be difficult to have too mony top minnows, csp:cially if the stock, =s in
northern regions, is not sclf-maintaining, -nd any number from 3,000 to 10,000
might be introduccd.

Breeding Gambusia in the southern States of this country has bcen hichly
successful in small to modcrate-sized ponds or swhmps., Stock ponds visitod
daily by horscs and cows have yiclded remarkably good results. Honwvy repro-
duction also has resulted in shallow ponds or swamps containing on ~bund-nt
growth of plants. It is highly cssential, of course, that such ponds should
be free from fishes, snukes, and othor animnls that would prey on minnovis,
Reproduction in smcll ponds may be stimulated by artificial fucedings  For this
" purpose fish or any rcd meat that has been through & food chopper mty oc
- usecd; breuad and biscuits also have bucn usced to advantage. If it is feound
necessary -‘to brecd the fish.in containers, large shallow tanks with many ob-
structions and with grcen plants might give good rcsults. The associ.tion
of goldfish or other larger fish with"Gambusia in aquaria is not recommended,
‘as eo0ldfish will.destroy the young within a very short time. In out-of-door
ponds stocked with goldfish and Gambusia, the latter will multiply, while
there will be no increase in the goldfish.

Gambusia in the northern States. It is unfortunate that Gumbusiz genir-
ally do not cndurc thc wintcrs north of Delaware, southern Indianz :nd Il-
linois and, thurcfore, can be used in that scction of the country only on
a small scalc,




Dr. J. Perdy Moor: of the University of Penhsylvania made for the former
Bur:au of Fisheorics an investigation on the value of various fishes for the
control of mosquitoes and reported that no fish to which mosquitoes are more
than an inecidental item of. dict had been found in the fresh waters of the -
northcastern United States. He found also that those fishes are more detri-
mental to culicinc, the non-malarin mosquitocs, than to the anophcline specic
viich ecarry the maelarin organism.  Dr. loorc sug:gstbd that a brood stock
of szveral hundred Sambusia m myy bo kept in a greunhous: through the wintcr,
and vlanted outside in April or iy whon the water reaches a temperature
of about A0 degrecs F. Thise may increase to scveral thousand by August,
when rmosquito larvac are becomint plentiful, This practice could be carricd
out in any community; 211 that is roquired arce a small seine, a couple of
milk cons, and soveral tubg or half barrels kept in a "reunhousc, Anyone
fanailiar with the nanoagenant of An 2quarium can foed and care for the brood
stock during the winter.

Sone success hns bzen attnined, since Dr. Moore made the investigation
mentionad, in keeping Gambusia ullvv in ponds during the winter in the vicin-
ity of Chlcngo. It may be thot 2 hardly cold-resisting varicty is being
developed.

Gambusia in forcign countrics. Since 1918, when the value of Gambusia
2s 2 destroycr of mosquito lzrvae was first clearly demonstrated in the extra
cantonement zone of Crmp Hancock of the First Yorld lLar at Augusta, Ga.,
it has been distributed through the combined cfforts of the former United
States Jureau of Fisherics and the Fish and Wildlife Scrvice, the League
of Rod Cross Socictics, and other governments, practica¥ly throughout the 4
world whorever Cl¢muulc conditions wore favornbls. Shipments have gone to
the Philippincs and to the Hawaiiwn and Socicty Islands, to nearly all the
countrics of southirn Europe including Germany, Austrin, and Russiz, and
zlso to China, Japan, and Siam. The first succcssful shipricnt to Europe went
to Spain, xnd from there Ganbusin werce distributed to points in Italy, and
elsewhere in southern Europc. The United o+"et:~s Burcau of Fisherics sent
the fish also to Syrin and Palastine, the West Indics, ~nd the Argentine.

Nowhcre has Gombusia multiplizd so cnormously as in Italy, where it
is runorted that standing wator in some places hns become literally clogged
with them, so much so that tho peasants complain that the cattle refuse to
drink thc water. The success obtained in Austria snd Italy in the control
of mosquitocs through the usz of Gambusia is reported to be most gratifying,
In June 1927, Dr. Moximus Sclla reported that WAfter four and threc years,
rospectively, from the time of importation of Gambusiz inte Spain and Italy,
we hove to thank the United States for the precious gift which they made
us, the valic of which we no longer doubt," In Pﬂlastlnb, unfortunately,
it is said that Gambusia has encountered cnemies with which it could not cope

Gambusia Eﬂ aqu~riz. Gambusia are among the species which should be kep
to themsclves in aquiria, as they arc vicious, or rather voracious, and nip
picces from the delicate fins of other fishes that may be in the same tank.
Guppics will have their tails mutilated and so will goldfish, especially the

with large fns which usually arc thin and tonder around the edges.
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As Gambusia are native to the Atlantic coastal region as far north as
Delaware, one does not need to auard them from cold so carefully as fishes
from the tropics. Of course, stock from Florida and Georgia could not be
expected to stand as much cold as fish derived from points farther north.

Dcalers in Gambusia. Gambusia are not among the species distributed
free by the U. S. Burcau of Fishcries. Occasionally, howcever, if a supply
is available, they can be sent from convenicent stations at the cxpense of
the applicant, the expense embracing the cost of the container used for ship-
ment and the express charges on the fish.

For stocking purposcs thay may be purchascd from the following pcrsons;
the service, hovever, assumcs no responsibility in supplying th-se names.

Everglades aquatic Nurscry, 706 Plaza Plzce, Tampa, Florida.
Aquarium Supply Co., 3827 Guorgia Avenue, N. V., Washington, D. C.
The Southcrn Biological Supply Co., 517 Decuatur Strect, New Orleans, La.

Publications rclating to mosquito control.

Hildebrand, Samucl F.
Top minnows in relation to malarin control, with notes on their
habits and distribution. Bulletin Ho. 11l of the U. S. Burcau
of the Public H:alth Service, 34 pages, illus., liay 1921.
(Out of print.)
A study of thc top wminnow, (Gambusit holbrooki) in its rolation
to mosquito control. 3ullctin No. 153 of the: U. 3. 3urcau of
the Public Hcalth Service, 135 pages, illus. 1925,  (Out of print.)
Howard, H. H.
Usc of top minnows ns nn agent for mosquito contrel., International
Health Board, New York, Janurry 1920, 59 pages.
lMoorc, J. Purcy. = Usus of fishes for control of mosquitocs in northern
fresh waters of the Unitod States (with litcrature cited); Appen-
dix I} to Report of the Comaissioncr of Fisherics for 1922, 62 pp.
7 pls. 3Burcau of Fishcrics Document No. 923. (Out of print.)

The United States Public Hoalth Scrvice keeps on hand 2 supply of leaf-
lets and pamphlets on mosquito control and is glad to furnish inquircrs such
information and literature on the subject as arce available,

U. S. Government publications arce available for consultzation in many
of the Public and University libraries of the Country.

February 1935.
Revised July, 19LL.
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