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INTRODUCTION 

Exotic fish species in North America are regarded with skepticism, mainly 

because of the detrimental effects of introducing the common carp (Cyprinus carplo 

from Europe In 1831 (Lachner, et al, 1970). This cyprinid, a native of Asia, has 

invaded river systenms fron Cna(a :A) Florida and I, regarded ns a serious pest 

because of its disuroinct, of the ]hbitat, its ability to occipy a wide \'arle y of 

habitats and it t 1witiathin on eggs of othe(r fititles (La.ehnviX c al, 1970). Twenty

four additiotul: ti ( hv en Ud hcltin waite ri o)f th,xtc cl .1 bec'tu thI Itnlited States, 

e.clulvo of |lat!wt. "hent' incluie, one, t rott (S:aImwtd.).v, five minnowi ()'prfutldac), 

M104$ij ((0 lsiitit r), o ot { ((.11 tI1!d:H),h" f lve arrrn (;-ectiidt1a), twofitn| hItj 

for ktac'aui atit rG,tttar, all rarv Is ceiii. atcr t ~cc 4 )(tsut fIuhra ha iven 

but I1e0Ir ~. #**IIb~it&~ lrv~ts cfI~c 

K)PYJW 11P.1111,_0 t'$h1) AT AU13U1t tJNIfMtSI 

It* W Ifts hotv v04 ;#' Wbitfl * #106 *~~PW""W~mPept~' 46ud 

of Nber$.oo **e. AMW~' Aq#1*v #i Aotn Vown~wy 4wfivg Ow perA*id 19"1 

http:Nber$.oo
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'amily Species Year Introduced Source 

!ichlidae Tilapia mossambica 1954 California 

Cichlidae T. 1957aurea Israel 

Clchlidae T. melanopleura 1960 New York 

Cichlidae T. melanotheron 1961 Florida 

Cichlidae T. hornorumn 1968 Puerto Rico 

Cyprinidae Cyprinus carplo 1955 Israel
 

Cyprinldac Ctenopharyngodon idella 1964 Taiwan
 

Clarlidae CAarias batrachus 1969 Florida
 

With the I),,s liii P (.XCilt i ,,r '1'. urea, all thest t ct lmdy:,ire I'een 

Introduced Into the 11. S. by oher fishery re.,varchers, or xlac'r:lurn hlecr.s. All 

flshes At Auburn U vern lly were lcpt In conitrolled emir'mosmeNi Airing lxprl

mentatiollto detfrI,'l iln thecr v:au er weed Contol :t-1'ezll0. Ills foot l fitih, nid to 

dilcovor ertrull aqlcti ,f t'vir hltjt4y i§uh tus tIIoligwfturv tolerat mid food 

hab ill. The r ti *ai t.i di s'u1 il-d llrlow. 

e h:fI 

Keley 104571 rvj'sorfr4 11ml L MO!js Omrm JAVA) WONs Moro ttffilfe 

Uws gIM1hiar towlda fortlltutr th~o tho bd~rgill atun1Uo (LnmjL(Limt~s FAn 

~Irv.~ alul that maspir tIlemlItvt o 16yut~tth.to Ond l! M.~t~ini-

m"M**Wfi'I~htv t1rtVp 1t this Itu'.4iia fi~h *w% AiC, thcf'01,4 It C**4111 404o 

http:t~tth.to
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was avery efficient pond fish, producing 4,820 kg/ha in 191 days with feeding. It 

some 650 kg/ha being caught by anglers in 2 months. Asis aliso a good sport fish, 


a biological weed control agent, T. mossambica was not very effective (Avault, et
 

al, 1968)1 substantiating the premise that this fish was primarily a feeder on plankton
 

and debris.
 

Tilapia aurca
 

This fish, from Israel, was originally reported as T. nilotica (Swingle, 1960). 

It was slightly less efficient than T. mossambica as a pond fish with feeding, producing 

4,400 kg/ha in 208 days. T. aurca could not be taken by angling as easily as T. 

food fish. McBay (1961) showed that large T.mossnmbica, but was super!or as a 

aurca fed extensively on filamomtous lgate, but tests by Avault, et al (1968), Indicated 

that this fish was not efficient in controlling hightr :quwtic pl ants, and that it was 

genorally a pl:nkton flcdcr. l'agan (T i;9) -;ho-xvd ita when'. -c .w:i cultur d 

in cages uiiing n-t ltil-a:llly ., pite fe, Iti,it did n(,t:fuc.u hlly 1t- -oiduc . This 

simple ppoi ltl mt,ittral for iltltilh hieicr, is lid widely Itrt td lth tilapla In 

sovoral cmntriv.t, 

'114ln f~lwiIv riv mt~ Iromt Africa, to an,t01ro'lve flirt'6,i o tini! vontrollod 

itsativ lsisa %|'li an O et u igvli|*t in 1isevoral ipt, ica tit1zlth¢r i 131t)A "I ii ti'ij 1 | 1

bluvoll ! at 1, 1.40 Itcr lic (Avault. ri Olt . licii. Sevoal *.mlp thal *,470 tt, 

is :I oil, *0W rO ptmiptIatr4 tor a,,rviC*ti*rvlitr ii In :1 motiths 'it 1 ......... 

fps oil . Pj'i, 'qPP.tr0'.VDIV911A OP N-WOXtmkim Oft 

U.IL c-stowtaft"O.o 
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Myriophyllum sp., Spirodela sp., and Najas sp. Byrd and Crance (1965) reported 

that T. melanopleura did not interfere with growth of bass and bluegill when stocked 

at 2,740 per ha, indicating negligible overlap of food habits with these carnivorous 

species. Although it could be taken with hook and line, T. melanopleura was not 

as easily caught as T. mossambica. 

Tilapi melanotheron 

This species, once called T. heudaloti, has established itself in brackish

waters of Tampa Bay in Florida, where it escaped from tropical fish hobbyists 

(Lachner, et al, 1970). The fish Is so abundant in Tampa Bay as to be caught by 

commercial fishermen, but its effects on native fishes of the area have not been 

demonstrated. A stock of this fish was brought to Auburn in 1961, where restilts 

La fertilizer and feeding trials were very poor, so It was not considcred further 

for culture. 

TIp ia hornorum 

flybridt. produced by crossing te ,f T. horuorum with the ; 'I'. mopinamblen 

have been i Cl,,rtnd to it, all ma) e, prml,4-ig aLn ideal czlturv w:-i ina) r-qui,Iig , 

brIthor popl lation i.mitril ]Ii dJA!,, 9 i.h', .). ne viu1iii n m f T, horn. were 

blrtlghl inito J1u-rt, i~l,tt in ; f-r itiw !nurI...e ,, inu-~t.tJ ti''nH 1J, I j ,, i'u!Llti:: 

cimtrol . 'iIa fi-tl t',rr aplirritnly rult M| iour, nLr~aln. httwv-rr. atd ,it piirit wcro 

etdy 70 i*r mitt rmio. I The brnod uiovIti worc dootroyol, nd oxpcritnw tlto m-

U .imblhld Anwl Ropor' of VIhefr Il#rd& hbr 1970 Auxrn UaIvmfly, 

http:inu-~t.tJ


CQyprnus carpio 

A selected strain, called ,Irror carp, was introduced from Istael.by way 

of Central America in 1955. This fish was deep-bodied, had few scales, reportedly 

was less likely to muddy waters than the common carp, and supposedly was effective 

in controlling filamentous algae. Experiments by Avault, et al (1968), showed that 

the carp was only moderately effective in weed control, probably then only by in

direct means of muddying and disturbing root systems of plants while it fed at the 

bottom of ponds. 

Ctenopharyngodon idella 

This herbivorous cyprinid, first introduced into U. S. waters by thei U, S. 

Fish and Wildlife Service in Arkansas, was brought to Auburn from Taiwan in 

1964. This fish, called grass carp or whiflt.. mur, has been widely distributed 

from Its native ('hina for ,r'duclti,on of f(1(, a nd for (ontrol of a(fittic vwg'tntion. 

E cprl'nents at Auburn have t H iwo that the liih can be s.awned u.1cmniinvt i.nt only 

by hornione inJcttiows (cffrey. 1I17() and is vry ff-Hctive in cm,1n1l'linv :lquatic 

w odis kAvailt, (.t :,1, 1911). (ora: ' ciri , "5 cl ,lHa % i per hi 

bas cItIhn toted rwth n of al gat, lI clectiag Jil!chlrnig rp", and hais pregroavy of 

V"4i*t Ole , ! i i i flid ltt'i u tr u.ialit im't l ti frl 1 e11-0 ar 14 it fih fotr 

In nimria. 1---i i ,. ! ! lfi, tl All li -ictit-jwt-by tir (liih fortout IS-rl .zr Ow ll-

W*& tl0 V~atnwc.t l(t) (!sura #)1$. (i t frrla lItivi~labi, ( U1nit~mi 

UItllblWh Aw! iol l4#1*mt of fliphonflv llooiir* for 10041, Aulm W timiltt. 
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(10) Eichornia crassipes, (11) Myriophylly-m brasiliense (12) Alternanthera 

philoxeroides. Grass carp grow 2-3 kg per year on aquatic vegetation at Auburn, 

and compete to a negligible degree with native fishes for insects and other food items 

In ponds (Kilgen and Smitherman, In Press). Current experiments include determina

tion of methods of producing mono-sex populations of grass carp which will minimize 

dangers of accidental introduction into open waters of the U. S. The grass carp 

is a temperate species which spawns in flowing water of larger rivers in its native 

habitat. There is some possibility of its spawning in U. S. rivers, and adding 

significant numbers to the fish fauna. However, survivkl of grass carp fingerlings 

in ponds has been poor when largemouth bass were present. 

Clarlas batrachus 

The "walking catfish", a tropical species, was introduced into Florida 

from Thailand by aquairium fish dealersi (L:chner, et "al, 1970). It has become 

6ntnblilnehd in ('rtain |lti'rli waltrs. and c'zettI 1inLl|i concern tilne It hud no 

niatural pr d'Lt?1ri o r voti n ctirt I.' I cl ,rctrti ro t' r:1n11ce tv.-I's wi-r, doith, at 

Auburn (|'ardtiv, I' j.')) %i('t- 1ii li.ttl it h: Ctli rlar4 1,;hi :ictuhu cituld wit 4urvivo 

t.Cn )ratuti-rn 1lv-er lhan 7. 2 1'. 'Tin t ricrant,' ar imnila:r to thal vhtlhiitted by 

11(- o-- 4 11 l t~ h t , I~l t t i tl Ati l l .iL L M !- ![.fl ' - ' 1 1 1 1 " " i t ' .! ~ t - l ; i ir l i l i ftli r hl 

& 'hb.tii, 1441l t lot intime (of he 

spw'oI... lt!orwr,r1 it kmmtinn tiiat raJ tit, ro

Ut*iUnl uf V1.1 I .a ,iti-, Owi t 111:1 hlial'ii to I!I1:% 

;ih gretisi it NOb (ktily aw 

tiI 104*11ts rars "dOilVO AITOMe h y % ' t PIc4un( 1.l0 ablity Io Ourf4ic glp air 

*e illor bovW000 Null W*10 of,1PT070,lit! l 
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DISCUSSION 

Exotic species should be carefully considered before stocking these outside 

their native habitats. A thorough documentation of the need for possible introductions 

should begin with the inventory of native species. Some may be similar in habitat 

and fcRad requirencat, and therefore might be displaced by Introduced species, or 

might serve the purpose of th3 opecies proposed for introduction. Examples are 

Petenia, Clchlasonam, and Astrenotus, which are native Colombian cichlid species 

simliar in many respects to certatia Tila sp., which originated in Africa and have 

been widely Introduced for food fish pzroduction. Colo-labia and other Central and 

South American countries have many species of freshwater catfishes, the Amazon 

Basin alone containing over 500 species. in the UPitcd StAtes, ther, are only 38 

species of fre'hw:i'ter catfil ie,. (ilil cy, ,tal, 1970), of whlch 10 aru cnisidered 

edible. Five of the tpecles have been cultured In pond, :ind th rye sp(.cie form tho 

basis of an inportant Indutry, with some 20, 000,000 ljg p~roduced commercilAtiy in 

1970. 

The potenttal for findiing desirablo speclo for culturo among nativ, Colomblin 

fIlae%t i tuc g!uv3trr thaI hat%00 ,,\aiftc-d lor Not th Amet-t Cic-i,erlswhtel flal~ 

culurhato. II I. -tmiy Iigl'c-d ) I. L, ait atsd. 0U di i4 'r 11'4111)(ui sthe lipetuci 

SYvallR -iviroillnt tI vr- sliilllitim of yearn by aIavrI- olep Ias.bh,, AM the AdaplaifillIto 

Tochniten i r I .-AtIng fildh its Iitilln ilor derAiralaity an fu-xi 'r isjuirt 

AWAPiul such al thIst, 000 t Uv (rutor for Aquiscutuwrp obottd beth ts.ftr#AlltAu1 

used, bti Voto jlleuvd in trIals ohtsud $tri hP wilvp o###. 
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RECOMMENDATIONS 

The Auburn Department of Fisheries and Allied Aquacultures tested most 

desirable native species for use in pond culture before considering other fishes. 

The following general criteria were used in planning for possible stocking of exotic 

species and should bc generally followed: 

1. 	 Determine a real need for the Introduction of a now species. 

2. 	 Evaluate all life history aspects and characteristics of native species 

and the proposed species, includiinrg gro,,lh rate, food habits, fecundit 

apawning, possible comnpctition. and accepitabllity as food or sport 

to people expt cted to utilize tho new fish. 

3. Determine that a vacatit ecological niche shall be filled by the Intro

duced 	specics. 

4, Study 	potentlai dhtetse problems and establIsh quarantine procedure., 

5. 	 Conduct prelininary vxprlm(,nt s within iacontrolled environalont, 

since momt Intr(Ouctonts tre Irrcvers~blv. 
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