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THE TOP 1 fINl!01;-, GAI.i;3J"SIA - TTL:!: EOSQUITO DJ:S?ROYZR 

Species and rant;e. There are several species of rTa i,lbus ia in the United 
States, liexic~ and Central llJaerica, but the ones "vrith wi1ich 'v,8 are chiefly 
concen1ed in mosquito control are the species found in our s outhern States 
east of the Rocky l;'ountains and ranr;ing northward fro!:! the ~Ic.:( i r.a,n boundary 
to Dela-'iare, southern Illinois, and !ndiana. The lJississ::'ppi VaJJ_8l species 
.is knmm as Gambusia affinis, while the Atlantic slope form is desi : ~nated 
Gambusia holbrooki'-· rl'her e is evidence that the top minnmf 0; s outhern Florid 
is a different s ')ecies, and in southern Texas there is still another GaJabusia 

':'hese top Minnows are :L'1conspicuous little fishes, r;enerally light olive 
in color; eaC;1 scale is diJ.rk-edged, and t'1ere is frequently a fb'3 oark line 
along the sides, sometimes a dark blotch belov, the eye; a dark p'ctrplish blotc.: 
is usually present on t:1e side above the vent in the female; t 'ne dorsal fin 
has tv{Q or three transverse rmrs of fine black spots, the anal i n the female 
is dark~edr~ed; t~e caudal, or tail, has 3 or 4 irrer.;ular transvors(-; rovrs of 
dark s,?ots; the other fins are dusly . i'hese fi s hes vary in coloration accor.::' 
ing to the character of their hn1jitat; e;:2.i:-.p l .,s frOLl ditches and drains are 
usually ver;.r pale, w!1ile t~10se il'om dark-col or ed I ra t.e:c of s;iamps are dark 
green, wit!1 a distL'! c t j)Hr;Jle bar belc)!' the: 0ye . iunonr: (h m'_,usia holorooki 
from Georgia and Florida the r e is found occ ,:-l.s i oTlally a variety in , rhich the 
males (ver-:l rarely, the female also) are :,) laG~': s potted, var y in'3 fror.: a feF 
black spots generall~r disp ers ~,~d over th", bod~ ... to examples -r;'lich arc alnost 
if not entirely blacle. This vur::i.et~" has ';)(~ en c '..ll ti vated in aqua.ria and is 
nmi readily obtaina';)le fr01:1 d, .. :oal.,;rs in aq lw,rill;;j Jishes. 

The females reach a 18n ,~;th of aoout 2-3/8 inches, 1.-11ile the m.J.les averag, 
about 1-1/2 inches. The 'Jody is elon 'r,<.l.t ·:.) , d(~epcr in th(] i CIilCi.10 ; -(, :18 nlouth 
is of moderat8 size " and both jCl.I TS arc i'urnish(:-;d '; ~ ith a band o,f ir:u:l0Vi.iblc 
pointed teeth. 7:18 s cales ar(~ l a r ge in proportion to th~ size of th0 fish 
and the fins aro small; th,3 anal fin in th(~ m2.L~ is modifit::d into "l. s (:xu'1l 
or8an • 

Gar.lbusia inhabit .:111 kinds of slu,-;gish and standing vmtdr, i:h,.:: thor frosh 
or brackish, cloar or muddy, de~p or shal101"l. Although fruque!1ting dG<) 
water, at least wfhcn large fish are not present, tl1ey shm. J. distinct profer­
ence: for shallo..,,. ... "at(;, r and are; frequently seen in IIat.::r too slnlloH to COI.l­
plete ly cove:r their bodies. Thoy thrive:: in ponds vj.sited by cattle , horses, 
and hogs, also in ',oale to moderatcl~r stron[; se,vcrage escapinB from city ;Jaim' 



·' . 
they are found alik..; in open Yiater and m that which it; overgrovm by ve~eta­
tion, and even vrithst:.md a sHlall amount of chemical pollution. They surviv~d 
in ditches at Sav[:!1l1a~1, Georgia, rec(;ivin .'~ the Viastes from a lI~uanoll factory 
li'lich :dll'3d such hardy sp8cil~S as thr" CO:lJ1Ylon fresh-water eel, the mudfish 
or bO".,lf:tn, oil1d c,:tfi.sho3S. G·1.ubw3ia, hm,;-ev8r, endure lc)ss chemical pollution, 
particularly ::.cid, them such spuci-;s of ' :nosquitoGS as h.noyhslcs crucians, 
A '.~des sollic it.JJ1s and som:) s ·;)tJcies of Culex. They have lx.en introQuclJd into 
cj . ~~t(;rns, ITJ.ter t~:mks, ?oV10ies, barri31s, and aquaria, Hh8re t~cy h2:ve lived 
for lon~ p'3riods of time. They ,::>..ro easily ccmr,ht 'Vii th dip-nets, or with a 
bo~bin-.:t s·';inc; about 10 fet.>t lon(.; and h fU8t deep. 

l"ood and fc.~din !~ ha;Jits under natural cor:.di +ions :md in aquaria. Gambus 
in ilddi tion to livin['; und",r the \:ide ranrsc of conclitio~ under ',ihich nosqui­
to']S prop.J.gn,te, hJ.ve thc: v:;ry fortunate habit, for th:] purpose of mosquito 
control, of s(!okir.g the;ir food at the surface of the; ',mtc:r, 'whore the immatul 
mosquito sp0nds most of its life; and to which it !!lust come for air. They 
"fill tako food froD th ~: bottom only When it is not available elsevrhere. 
Tl1c,y show' a pr'; f~rcnc.:: for live food, but vlill oat small pieces of mea.t of 
<:11 kinds, 2_lso .Jrt_~ad imd crj.ck ;~r crumbs, harel-boiled GGg, etc. Thos(:! foods 
:1rL, t aken in th,.; ir n.1.turc.:.l habit.::lt, as well .:-..s in aquaria. Insects and in­
s (:ct larval] constitute c, L~rg0 P:]T~ of th]ir food; they havo a l.:l.rge capaci t;y 
for iood consuuption, and it is not unusual for onu fish in the aquarium to 
,~:lt over 100 larzo:.; mosquito larv<l.c in one d3.Y. The numbsr of mosquito larva", 
vihich one: fish lYu.y COnSlli.18 at one timo , of coursc:, b",ars a dire ct relation 
to the: siz..:; of th(! fish, and a l ,'u'ge fmJl.1.1G, 2-1/3 inchos long, has beun Imol'l 
to t~lko 1!ithin one hour 225 l:-..rg(; immature rr:osquitoGs; a large male 1-1/4 t. 
inchc~i long 1'[:1,,) aold to conSUlll(! only 23 larwLc . . I 

Owins to th;; :lir;hly c:;,nnib'1listic n c':..turo of Gambusia it is extremely 
difficul t tc grow thor.:. ir; aqu'lTi:1. It h~lS 0 C: 0n found nCC0SS.:l.ry to separate 
the: young from th,'; adults irnrn·JdiJ.toly ':~ft!;l' birth, for tho mothe:r frequently 
d..::vours h\Jr oym young::.s r.:l.pidly :lS th',;y n.r,-, born. Running water is not 
nc ccss::J.ry; in fact, better r esults h~v· ; h~ cn obtained in balanced aquaria 
con t 'lining Ii vin,,:: pLll1 ts, :md p~Lrticul'1r ly <ll~,<~e •• 

• 
Reproduction. G:-~mousi(l l.r ~ vivip'1,rous fishes und r ()produce v.Jry rapidly. 

Tn .:: (;l3gs .1.r:; f'rtili7.od and h:>.. tch..:. d Iii thin the.. body of th.~ female and the 
:l Olill8 ar;:; brou ,~ht into tho] , ,'orld ,J~ll duvr~loped and alive, and measuring from 
3/10 to 2/5 inch in l ~;ngth. 2V(;ll.::.t birth they arc fitted to oogm thu destr 
tion of mosquito l ;jrv.J.c, vi'hich when fj.rst hQ.tchcd arc thread-like cre:aturcs . 
~ :lnost microscopic in siz.:). 

The f:~rv~.l.. ; hl.s broods of yOlmg thrOUGhout th0 SUl11iiK,r c\t intervals of 
from 3 to 6 "!c L':ks, th~ l ength of th..; brGGding s (;."tson v:1rying with the IntitU<l 
J.nd SOITlo'.:h.J.t 1!Iith th; lma thc:r conditions of different years. Tho broeding 
S,:-lson, for ,-, x:~mplc , begins 1.bout the r,1iddl,; of May .::tnd ends near tho middle 
of Sc; ptGmbur ::.t8,:;~mfort, N. C.; ·':'-t AugustJ., G.J.., it b . .::gins 3.bout the 1st of 
I,Ly ::.nd (;nds th,: firs t of October; y,hil..:; at Key l.'i(~st, Fla., breeding occurs 
'1 t ·J.ll S,;:lsons, .:-l.lthough grJ.vid fem':-llcs a.rc: much le:ss numerous durin£; tho 
winter th::m during tho..; summer. 
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Thu nwnber of young produced at one time varius gr(;~tly, r.:mgin ;j frou 
a Ie'!' ,to. a couple of hundred. Tho averase number of younG to a brood, how­
~vcrJ probably does ,not exceed 40, th~ number usually v~ryin~ with th~ siz~ 

, . ' of the female, i.o., a small fcmnlc gives birth to 3. sm.lll~r brood th;m :J. 

large female. Tho young fish grow rapidly and br)comc s ;xu,J.lly r.l:lturc in thl,,; 
aquarium atth~ age of about 4 months, nnd quite probn.bly in J. short~ r t:L"]t.; 
under favorable conditions in thuir n,'lturcll ho.bit~t. In .::.qu.J.ri.J. on~ fUr.l.J.lo 
during.a sing10 S0ason had as mJl1Y .:lS 3).1.5 offsprinl~, consistinG of tiiO r,un\;ra .. 
tions" 

Like some other li vo bu~ring fish.;;s of th:~ f .:\r.J.ily POi.;. ciliid l0, L .. ::l:-~L 
Gambusi3. romain 'f(,)rtilu for sov.)ral months or longl.r, <"~nd produce four or 
moro broods after sopc::rv. tion from the: mnlGs; in this c:.l.si.;., ho"(;v·~r, th\J 
broods docrc.:lse in numb.;r of indi vidu:lls at G.J.ch birth. AS the m.'ll..; s succumb 
t 'o adv~rsu conditions lIloru u.:J,sily thm th,: f0mn.l~s, t~lis cxtundl..o d l -.: rtility 
in th(3 feIn.:llos som~ til:J.es providus for r 0stocki.'1g lIithout thJ n~cessity of 
obtaining ne:w ~lles. 

IXgreo 2! r.J.osquito control obtai!~',~ ble uith G.J.mbusiJ.. It hJ.s bUGn the 
expericnc0 of this s .;: rvicB th:lt in gon~; r.:ll 100 por c(:nt :7losqui to control hilS 
not bee:n obtnined by the us o of G~busi2. ",hun pl.::.n ts :.lnd floa t ·'" I7" . :". r (; !Jr,~ s ,- n t 
to provido hiding pl~C8S for mosquito Inrv~o. 

The number of top r.J.innov{s nec Gss ,:'ry in n body of 1l.:ltLr in ord,.; l' to s ~ cur\ . 
rnosqui to control depends lnrglJly upon th\; condi tiona Ylhich pr,;'1:l. il Hi th r e -

, spoct to places of protuction, i.a., n much smallc~r numb"r is n-.:c~ss . ~ry if 
tho water is fairly free of hidinG pLlCOS for mosqui to l; ~rv:lC :.g,"lin"t fish, 
th~n if tho reverse; is true . For a pond of a bout 5 J.cr fJ S in :lr<c:l it \/ould 
be difficult to hnve too In.J.ny top minnows, cs : ) ,; C i J.lly if th~ s tocl~, ': 5 in 
northorn r egions, is not s\~lf-m.:lint .::t ining,:~nd ::my numbur from J, 000 to 10,OuO 
might be introducod. 

Brooding Gnmbusin in the southorn St.'ltus of this country h 1 S bc.:n hi,~hl:,r 
successful in small to modcr~lte-sized ponds or SW'''.r.1ps. Stock ponds visi t ,;d 
daily by horses nnd cows have ~lioldcd r0Ji1~lrk ~tbly good r l.;sults. IL;;v:: r l...' pro­
duction .:llso hns rcs ultud in sh:i.l101[ ponds or 3Vl,:'f.1.PS cont::l.ining :'.n ::-.bunc.-.nt 
growth of pl[l.nts. It is highly oss ~nti.J.l, of cours ..... , th:: t such pond!: should 
be froc from fishus, sn::.kcs, .J.nd oth;:r .mim.:'.ls th::.t "ould pr-.:y on llinno\;s. 
Reproduction in sm[~ll ponds m;lY bo stimul.J.t(!d by :i.rtifici.J.l f ..;cding. For this 
purpose fish or nny red mO:lt th.J.t hJ.s been through :~ food chopper n::y Oc 
used; bru.:J.d and biscuits also hnvc: bl...' cn us(.)d to ndv::.nt~lgo. If it is found 
necessary ·to breed tho fish -in containers, l.'lrg(.) shnl101! t u.nks \:i th I.1~U1~· ob­
structions md with groen pl3.nts might giV0 good results. The u.ssoci.tion 
of goldfish or other larger fish with"' Gambusia in aquaria is not recommended, 
-as O'oldfish wilL destroy the young within a very short time. In out-of-door 
pmnds stocked with . goldfish and Gambusia, the latter will f.1.ulti;>ly, '/hile 
there will be no increase in the goldfish. 

Gambusia in tho northorn States. It is unfortun~te th.J.t G~r.lbusi~ g~n~ r­
ally do not endUre the lIint0rs north of D2-l.:::.w~rc, southLorn IndiJ.nJ. :.nd Il­
linois .:lOd, th;Jrcfore, C~ill be: used in that s(.)ction of tho.: country only on 
a sma.ll sC.:1.le.:. 
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Dr. J. Percy Hoor;;.; of the Univ,~rsity o'fPcIlnsylvania made for tho fonnel­
Bur\~:l.U of Fj.shuric;s i:minvGstigation on the va luo of various fishes for the 
control of rrlosquitoes and reported that no fish to whIch mosquitoes are more 
th:m ~n incidental i tom of. diet h;-).d boon found in the fresh viatcrs of the . 
northcCtstorn United St.'1tcs. Ho found illso that th,Jsr-] fishes arc more detri­
m:mt:ll to cillic:L'1c, t.ho non-ra2.l:3.ri:l mosf'}uitocs, than to tho :u'lophclinc specie : 
vr'lich C:1rrr th<~ m-:-~ b:ri:l orf,T,2..l1ism. Dr. Hoore sug,":cstcd that 3. brood stock 
of s ,:;vi..; r a l ·· hu,'1drcd 'J-m:10US ic:. m~l.y b ·l) kept in a gre(;nhous l; through tho winter, 
::.nd Dl::mtod outsidu in Anril or ]l,."lY 'whup the, 'l'f.J.t (;r r C1.chcs 3. ternpGrctture 
of :1bout 60 d(;:~rGcs F. Th.:SG m.'ly incrc.:ls c to s ,::;v.::ral thous1.nd by August, 
"Thon raosquito ii!.rvn.r.~ D.r e b ,~coIling plentiful. This pr:lctico could be carried 
out in a~y comrnunitY;'lll th;1.t is 1' )quirc.d ar,-~ 3. 8m!'!.11 s0ine, a couple of 
nilk c:--:.ns, :lnd s .. :vcral tub~' or hnlf b~rrcls kept in a greonhouse, Anyone 
f :1L1ilLtr Hith th<; r:E'.nc.geam·t()f !'l.n 'lqun.riw;J. can f c ed and cart) for the brood 
stock darina th,J :Iint,)r. . .. . , 

SOLlG success h 'LS b:acn (~ tt ~ d.rl.t~d, sinco Dr. Moore mClde the inv(;stieation 
In0ntj.on Jd, . in keeping Gambas i a. a.liv8 in ponds durine the winter in thJ vicin­
i ty of Chica go. It nn y b.:; th.'1.t :l hardly cold-resisting v~ri\ ; ty is being 
de:;vcloped. 

G-3.mbusia. in fore ign cow.'1tri'.Js. Since 1918, whcn the:; v:tlUG of Gambusia 
3.8 :1 dostroycrof mosquito l;:tv~t(; was first cLn .rly domonstr~tcd in the l:;xtr4 
c3.ntonemcmt zone of C ,~~'Jp H'mcock of the First lJorld t ar at Augustn, G:l., 
it h::'8 bGt::n d is t ributed thrQUg!lthtl -c()mbi~1od ufforts of tho forraer United 
~)t :1t,J S ~3Ur,YlU of Fishorie:s t.\rld th0 Fish ti.nd ' lildlife S,JrvicG, tho League 
of R,;d Cross Soci-:::tiGs, [Lnd otlli:.:r- govc~rnments, practic.::.1"ly tbrouf,hout the < 
world vrn.:JrGvcr clima.tic conditions m:ru f avor"blc. . Shipments have gone to 
the Philippin'~ 8 and to th~ H,~':;ttii -ill 2.nd Socie ty Islands, to nearly all tho 
countries of s outh'.;rn Europ,-; including Gr::r;/k'l..rw, Aust:ri'l, nnd Russi3., and 
:::.lso to ChinCl, J:.lp ~m, :lnd Si'lm. The first successful shipr:1.cmt to Europe went 
to Spa in, 'md fror.l th.:: r c C'rn,nous i ''.. YiGr e distributed to points in Italy, and 
t:,l s cwher e i..'1 southern Europe . Th,,; United 3t1.tcs 3urc:lu of Fisheries sont 
th-:.; fish ::i.lso to Syri,:'., .:lpd P::1.1 Jstine, thc J cst Indies, ..... nd the Argentine. 

Uov.;-her<J has G·::.mbusi2 multipli Jd so enormously ::s in It'lly, '\-:There it 
is r '.;")orted that s tcmding vntcr in some placcs h~'.s become literally clogged 
wi th them, so much s o tha t th'::: pC:J.sants complain th:lt tho 'cn.ttlc r",fu,sG to 
drink the H'1tcr. Th·J success obta ined in Austrin.:J.nd Italy in the control 
of mosquitoes through tho uS t.: of Gn.mbusi::!. is r eport()d to be most grHtifyingp 
In June 1927, Dr. liliudmus S :..: ll~'. r (=portGd th:::.t "After four and three yoars, . 
rr;s:x;cti vcly, frola thl ,; timG of iml~ ·.)rtc!' tion of Gnmbus.ia into Spain and Itn.ly, 
v:c h~ .7~; to thank t.hc: United St:-~tos .for the pr(~cious gift Which they made 
us, the va lue of Which we no longer doubt~" In P,'llestirie, ' 'unfortunately, 
it is s3.id that G'lIllbusiJ. hJ.s encountere d enemies "r:ith which it could not cop~ 

G:mlbusLl in aqu".ria.. Gambusii n.re among the specit;;s which should be kep 
to th(; ffiS cl Yes in aqulri3., as they n.r \.; vicious, or l'ath~r voracious, and nip 
pi~cQS from thu delic,::.tE: fins of oth;.;r fishes th.?t raa.y be in the same tank. 
Guppies wil+ .h:lvc; th" ir tnils mutib.ted 2nd so vdll goldfish, especially the: 
with l:).rgG .nns Which usually a ro thin and t .::;nder around the edgos. 
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As Gt!.I!lbusin arQ nativo to the Atlantic c03.stal region as far north as 
Del3.VlarG, one dOGS not neod to guard them from cold so c 'lr~fully as fishes 
from tho tropics. Of course, stock from Florida and G80rgiJ. could not be 
expected to stand as much cold as fish dorived from points f.:lrthcr north. 

Dc.:al(;rs in Gc:unbusia. G:tmbusia .::re not among th·.,;: species distributed 
fr(~e by the U:-S. · Burc.:iu of Fisheries. Occ:'lsion:llly, hOill;viJr, if .::t supply 
is avail.::tblo, th<3y cnn be sunt from cO!1venicnt stations at the I..:xpe:nsu of 
the applic.::tnt, the t::xpense 8mbracing th(; cost of th'-.l contain<3r usod for ship­
ment and the express ch':-l.rgcs on th(J fish. 

For stocking purposes they . mOlY bo purchasc.:d fron tho follo'VTing persons; 
the service, hOHovcr, aSS'\.lr.ll;S no r3sponsibili ty in supplying thd3e n:lme:s. 

Evcrgl.J.dcs AquJ.tic Nurs<..;ry, 706 Plaza Pb.co, T.:lmpa, Florid'l. 
Aquarium Supply Co., 3827 Georgia A.venue, N. VI., Washington, D. C. 
The Southern i3iological Supply Co., 517 Dcc:..l.tur Str8ut, NlOVi Orlc::.ns, L,J.. 

Public1.tions relating to mosquito control. 

Hildebrand, Samuel F. 
Top minnows in relation to rnlo.ri·'l control, v[ith notos on their 
hJ.bits <J.nd distribution. Bulletin Ho. llh of the U. S. BurC:IU 
of tho Public H,;.::tlth Service, 34 pO-gs s, il1us., 111ClY 1921. 
(Out of print.) 
A study of the: top minnow, (G~tr.1busi·1. holbrooki) in its r ,.;lation 
to mosquito control. ]3ullctin No. 153 of th ~ U. S. JUrc'"lU of 
the Public H'J::.~lth Scrvico, 135 p(1.g~..::s , illus. 1925. (Out of print.) 

Howllrd, H. H. 
Usc of top minnows 'lS 'ln 'IF,cnt for l:losquito control. Intornation'1~ 

He'll th Joard, Ncnl York, J ::.nu·-"'..ry 1920. 59 pages. 
Mooro, J. Pc-rcy ~ - Us . ..;s of fishos for control of mosqui tOGS in northern 

fresh vaters of th;) Unit,~d ,st::-LtCS (YTith litcr:.:turc cited) j App ,m­
dix 4 to Rt.::port of th0 ConnissioIlcr of Fisheries for 1922, 62 pp. 
7 pIs. }3ur~:l.U of Fishcri:..;~; liocu1'1ont No. 923. (Out of print.) 

The United Status Public H,:;:llth Sorvice kcops on hcmd .'l supply of 10.:1f­
lets and pamph18ts on tlosqui to control ·J.nd is gb.d to furnish inquire rs such 
inforU.:ltion and Ii tcr.J.ture on tho subJ;c t e.S nriJ .J.v,::!il:lblo. 

U. S. Govcrnmcmt publicOltions arc avail'lblo for consul t~ttion in r;nny 
of the Public and Univ8rsity libraries of tho Country. 

Fobru!'l.ry 1935. 
Rovis8d July, 1944. 
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