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1 Native Range and Status in the United States

Native Range
From Froese and Pauly (Z)1

fAfrica: Lower Zambezi, Lower Shiré and coastal plains from Zambezi delta to Algoa Bay.
Occurs southwards to the Brak River in the eastern Cape and in the Transvaal in the Limpopo
systemde MoorandBruton1988]0

Froese and Pauly (2018) |[iSteochromis mossambicas native to Botswana, Lesotho, Malawi,
Mozambique, South Africa, Swaziland, and Zimbabwe.



From Russell et al. (2012):

AThe nat ur alO. nbssantbicus Aftica is somewbdt confused because of its wide
translocation bt is generally thought to be restricted to eastvilnding streams extending

from the lower Zambezi River and its delta and the lower Shire River southwards to Algoa Bay
and the Bushmans River (Jubb 1974; Pullin and LdMe€onnell 1980; Shelton and Popma

2006; Trewavas 1983). Populations also exist in the Hunyani and Shangani Rivers and the
middle Zambezi River drainage but whether these are native or introduced is unclear (Jubb 1974;
Shelton and Popma 2006) .0

CABI (2018) listsOreochromis mossambicasnative in Botswana, Lesotho, Malawi,
Mozambique, South Africa, Swaziland, Tanzania, ZandndZimbabwe

CABI (2018) also list®. mossambicuss native in East Timor, Jordan, Kenya but these
locations are thought to be errors since they are outsidative range indicated by all other
sources (Cambray and Swartz 2007; Russel et al. 2012; Froese and Pauly 2018; GSID 2018).

Status in the United States
FromNico and Neilson(2018:

fiEstablished or locally established in seven states including Arigatiégrnia, Colorado,
Florida, Hawaii, Idaho, and Texas. Formerly considered locally established but no longer extant
in Georgia, Montana, and North Carolina. Reported from Alabama, lllinois, and NewbYork.

fiThis species was stocked annually by the Alab&mapartment of Conservation and Auburn
University in lakes and farm ponds in Alabama during the late 1950s and 1960s (Rogers 1961;
Smith-Vaniz 1968), but such stockings reportedly have not been carried out for some time now
(Wieland et al. 1982). Boschuit$992) reported Mozambique tilapia from Pickwick Lake in the
northwestern part of the state. However, Mettee et al. (1996) did not mention the species as still
occurring in Alabama. The species was introduced into several agricultural drains and mitigatio
ponds in Arizona near Yuma, Yuma County, and has been considered established in the state
since the early 1960s (Hoover and St. Amant 1970; Hoover 1971; Minckley 1973; Courtenay et
al. 1986). The species also occurs and is established in the ColoradaiRinage, mainly the

Gila River, from Phoenix to just north of Yuma (Minckley 1973; Lee et al. 1980 et seq.;
Courtenay and McCann 1981; Barrett 1983; Grabowski et al. 1984; Courtenay et al. 1986).
Populations established at Warm Springs on the SangJaier, in Gila and Graham counties,

and in the Salt River in Tempe, Maricopa County, reportedly were destroyed by floods
(Minckley 1973). Populations are established in Bill Williams National Wildlife Refuge and in
springs in The Nature Conservancy'sii®ay Canyon Preserve in the Huachuca Mountains
(USFWS 1997, 2005). The first record of this species in California was that of a population
found in a small pond and its tributary near the Hot Mineral Spa on the east side of the Salton
Sea near Niland, Ingsial County, on 3 January 1964; more than 5,000 tilapia in the pond were
killed with rotenone in an eradication attempt (St. Amant 1966). The species is now broadly
established in the southern part of the state and has been in the Santa Ana, Samahbasl,
Angeles rivers since 1974 (St. Amant 1966; Hoover and St. Amant 1970; Moyle 1976; Knaggs
1977; Lee et al. 1980 et seq.; Shapovalov et al. 1981; Courtenay et al. 1984, 1991; Grabowski et
al. 1984; Courtenay and Robins 1989; Swift et al. 1993). p&oimens were taken from Lake
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Success in the San Joaquin Valley, Tulare County, in 1989 (Heyne et al. 1991). This species is
also established in Riverside and Imperial Counties (Shapovalov et al. 1981). The species was
found to be locally established ifgh-altitude, warmwater ponds in Colorado in the Upper Rio
Grande River system in Conejos County, in 1977. These fish had escaped from a local farm
where they were being cultured for food in warm artesian waters at af? égd@@ation

(Zuckerman and Behekl1986). They are established in the San Luis Valley, Alamosa County
(Courtenay et all986). The Mozambique tilapia was first introduced into and became
established in Florida in Dade County during the 1960s (Courtenay and Stauffer 1990). It is now
estdlished or has been reported in five counties including Brevard, Dade, Indian River, Palm
Beach, Lee and possibly Hillsborough (Ogilvie 1969; Courtenay et al. 1974, 1984, 1986, 1991,
Hogg 1976a, 1976b; Courtenay and Hensley 1979; Courtenay and McCanbi&hd

Wainright 1983; Loftus and Kushlan 1987; Charlotte Harbor NEP 2004). Reports of this species
from SixMile Creek, Hillsborough County (Courtenay et al. 1974), were probably based on
misidentifications of0. aureugCourtenay and Hensley 1979)hHs also been collected in
Everglades National Park (Tilmant 1999). Specimens have been reported the Everglades
drainage (Hogg 1976][).] Individuals of this species were released into a pond in Georgia near
Athens, but failed to survive (Dahlberg antb& 1971b). It was indicated that this tilapia may be
established in golf course ponds on Sea Island and St. Simons Island, Glynn County (Courtenay
and Hensley 1979; Courtenay et al. 1986); howe&bemossambicusas not collected on St.

Simons Island dung 1980 sampling efforts and as of 1992 the Georgia Department of Natural
Resources had concluded that this species was no longer present in state open waters (Gennings,
personal communication). This species is established and has large populatiomg &trezans,
estuaries, low wetlands, and reservoirs or ponds of Hawaii; it is found on all the major islands
including Oahu, Kauai, Maui, Hawaii, and Molokai (Brock 1960; Maciolek 1984; Randall 1987,
Devick 1991a, 1991b; Bishop Museum 2000; Coles 1998) elstablished in Pu'uhonua o
Honaunau National Historical Park (Courtenay 1989; B. Farm, personal communication; Tilmant
1999). A reproducing population was found in Idaho in Barney Hot Springs and at the upper end
of Barney Creek in Custer County, L&tlL.ost River Valley, in September 1985 (Courtenay et al.
1987). The species was listed by Idaho Fish and Game (1990) as being introduced into and
confined to geothermal waters of the Snake River below Shoshone Falls. A red hybrid of this
species, possiblg cross betwee@. mossambicusndO. urolepis was found in thermally

heated sections of the Bruneau River near Bruneau Hot Springs, Owyhee County, after it had
escaped from a local aquaculture facility (Courtenay et al. 1987; Courtenay and Stauffer 1990)
This species was introduced into ponds in lllinois, probably during the early 1960s, but there was
no evidence of overwintering (Smith 1965). Specimens were reported inArrojsigddbnd,

Allerton Park of the University of lllinois near Monticello amere taken indoors over the

winter (Courtenay et al986). Four specimens were taken from a{afgitude, thermal spring

fed pond of the Pend Orielle drainage in Montana in Bearmouth, Granite County, during 1962
1963 surveys (Brown and Fox 1966), but the pond habitat was later destroyed during highway
construction (Brown 1971; Courtenay et al. 1986). In North Carolina, the species was introduced
into and temporarily established in the Julian Reservoir (formerly Skyland Lake) in French

Broad Tennessee drainage, south of Asheville, Buncombe County, in(C8&8tenay and

Hensley 1979), but that population reportedly did not survive beyond the early 1970s (Courtenay
et al. 1986). There are unconfirmed reports that this species was introduced into Hyco Reservoir,
Roanoke River drainage, in Person and Caswelhtes (Menhinick 1991, but see Crutchfield
1995). In New York, a single adult fish was seined by state personnel from Hall's Pond in Hall's



Pond Park, West Hempstead, Nassau County, in the summer of 1976 (Briggs, personal
communication). Probably in refnce to the same collection, the species was reported as having
been collected in the state by Lee et al. (1980 et seq.). This species has been found in Texas in
the headwaters of the San Antonio River within the San Antonio Zoo, in Bexar County, since th
late 1950s; the first specimdmased record was of a juvenile fish trapped in the San Marcos

River in San Marcos, Hays County, in 1959 (Brown 1961). Populations of this species have been
identified from several areas along the Balcones fault zone, ingltributaries of the San

Antonio River within and near the San Antonio Zoo; at the Spring Lake headwaters and in the
vicinity of the state fish hatchery of the San Marcos River; and in Canyon Reservoir on the
Guadalupe River (Brown 1961; Hubbs et al. 891091; Muoneke 1988; Howells 1991, 1992a,
1992b).

Oreochromis mossambichas been introduced to Puerto Rico to control algae (Erdsman 1984).
It has been reported from mangrove lagoons, creeks, and bays on both eastern and western
portions of the islath (Burger et al. 1992), and from other rgpecific locations (Lee et al.

1983).[ éd

From Russell et al. (2012):

ACanonico et al .O. ma&samtcyx Q. wqgepis horaodunmybhidaa a
popular aquaculture species in the Americas, abéished in the wild with a large self

sustaining population in the Salton Sea (Gé3tace and Riedel 2000preochromis
mossambicuandO. u. hornorumhybrids are also reported to be established in other parts of the
United States (Costei er ce 2003) . 0

From Froese and Pauly (2018):

filntroduced into freshwater ponfis the U.S. Virgin IslandsjOgden et al1975.0

filntroduced and is quite abundant in the swampy areas of Aunu'u Jalasedican Samoa]
[Wass 1984] Also [Welcomme 1988

fiWell established in all the major islands of Hawfiié Also [Frimodt 1995;Mundy 2005]o

GISD (2018) list®dreochromis mossambicas alien and established in American Samoa
Guam Northern Mariana Islands (Pagan and Saipan islands), PuertdRiwaii California,

and Arizona,

From GISD (2018):

fiMozambique tilapia@reochromis mossambiguaquaculture is restricted to southern

California below the Tehacapi Mountains in San Bernadino, Los Angeles, Orange, Riverside,
San Diego and Imperial countifSostaPierce 2003p



Means of Introductions in the United States
From Nico and Neilsor2018:

fiSimilar toO. aureusthis species has been introduced for a wide variety of reasons. Most
introductions have been the result of intentional stockingsofeatac plant control by state and
federal agencies and private companies, but introductions have also come about from stockings
for potential use of the species as an insect control agent (e.g., to control mosquitoes and
chironomids), as a sport fish, abait fish, and as a food or commercial fish, and through
aguarium releases; the species also has been introduced through releases or escapes from fish
farms, hatcheries, and zoos (Shapovalov et al. 1981; Dial and Wainright 1983; Courtenay et al.
1984, 198; Grabowski et al. 1984; Courtenay and Stauffer 1990). This species was brought to
Hawaii from Singapore in a small shipment of fish in 1951 (Brock 1960; Maciolek 1984;

Randall 1987). The Mozambique tilapia was introduced with the expectation thatdt beoul

useful for aquatic plant control in irrigation systems, as a food fish, as a sport fish, and as live
bait for tuna fishing (Brock 1960); results were only partially successful (Randall 1987). In
California, introductions resulted from escapes or sgdsdrom fish farms and from intentional
stocking by the state (Shapovalov et al. 1981). The Mozambique tilapia's initial introduction into
Dade County, Florida, is believed to have been the result of escapes or releases from aquarium
fish farms that cultted the species in the 1960s (Courtenay and Stauffer 1990). In some areas of
Florida, this species may have been introduced by local anglers to create a commercial fishery
(Dial and Wainright 1983), or intentionally stocked by aquarists (Courtenay arfte61890).

In New York, introduction was probably due to aquarium release (Briggs, personal
communication). In Texas, this species was introduced as a result of escapes from the San
Antonio Zoo in 1956 and also from state and federal hatcheries duritadeH®50s and early

1960s (Brown 1961; Courtenay and McCann 1981). Sources and reasons for many of the
introductions have been reviewed by Courtenay and McCann (1981), Wieland et al. (1982), and
Courtenay and Stauffer (1990).

From GISD (2018):

fiMozambque tilapia Oreochromis mossambigusere introduced to Puerto Rico to control
algaeo

Remarks
From Nico and Neilsor2018:

fiSome records of this species apparently are based on incorrect identifications. For instance,
recent electrophoretic evidence indicated that populations in the San Marcos River and in
Canyon Reservoir wer®. mossambicus O. aureushybrids (Howells 19911992b). With the

aid of W. SmithVaniz, we examined preserved juveniles catalogu&d. asossambicusom

the San Marcos River (TCWC 2073.01) and determined them@o dereusased on their

caudal fin patterns and scale and gill raker counts. Somefadifrecords of this species may
actually be those dD. urolepis(= O. hornorum or of hybrids betwee®. mossambicusndO.
urolepis(Swift et al. 1993)[ é Preochromis mossambichss largely replaced redbelly tilapia
Tilapia zillii in the Salton Seand possibly other areas in south€alifornia (Swift et al.

1993) .0



fiElectrofishing was an effective way to remove adults from a population during a project in
Australia, but the removal was met with questionable success because the number of juveniles
greatly increased as the adult numbers decreased (Thuesen et al. 2011).

Bowen (1980) suggested that different detrital nonprotein amino acid concentrations may help to
explain variable establishment success and growth afiossambicud

From Cambray an8wartz (2007):

fiThreatened by hybridization with the rapidly spreaditgochromis niloticug € ]

Hybridization is already occurring throughout the northern part of the species' range, with most
of the evidence coming from the Limpopo River systené. The species is therefore assessed

as Near Threatened.

From Russell et al. (2012):

ASince tilapiine species have diverged from a
JeanFrancois 1995), some representatives of the group can hybridise andepv@hie

progeny. For example, hybridisation@f mossambicugith O. aureushas been undertaken for
aquaculture to improve cold tolerance (Cnaani et al. 2000), while crosses with genetically

improvedO. niloticusshowed average positive heterosis foniiss gain (Kamal and Mair

2005). Hybridisation 00. mossambicusith O. hornorumcan also lead to the production of all

male progeny which are better suited for intensive aquaculture (Lovshin 1982)(Many
mossambicupopulations established outsidelofée i r nat ur al range are not
are rather hybrids. o

From GISD (2018):

fiOutside of Asia exatic tilapia fishes were not imported directly from Africa, but arrived as
transits from third or fourth party sources. Founder populations mayoophologically and
meristically distinct in Africa but are still reproductively compatible due to their recent
divergence (Cost®ierce, 2003)

AThe hybrids that are commer ci @ mésgammcuslOt ur ed a
urolepis hornoum x O. niloticusx O.aureud Jory et al . 1999] .0

From Froese and Pauly (2018):

i [ éieeds withD. andersonif Jackson 1961; Okeyo 2003] . 0



2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From Eschmeyer et al. (2018):

fimossambicus, Chrom{Silapia) Peters [W. (C. H.)] 1852:681 [Monatsberichte der Koniglichen
Preussischen Akademie der Wissenschaften zu Berlin 1882Zambezi River, Mozambique
[East Africa]. Syntypes: BMNH [ex Peters] 1861.5.2%8(2), FMNH 54267 [exCM 2898] (2)
Mosambique; ZMB 280%6 (2, 1), 16035 (3), 31564 (15). Type catalog: Ibarra & Stewart
1987:24¢ ] . A VHlapia thossambicéPeters 1852} (Lee et al. 1980:774(], Uyeno &
Fujii in Masuda et al. 1984:19@ [], Wang 1984:105{ ], Yu & Zhou in Kuang et al. 1986:256
[é ], YeinPanetal. 1991:418[ ) . A Sadtherddorar®ssambic(Reters 18523
(Pethiyagoda 1991:23@ ], Indra 1991:2424 1 ) . A Omdchirainis amessambic(Beters
1852)-- (Ortega & Vari 1986:20¢ ], Heemstra 198670 E ], Kawanabe & Mizuno 1989:534
[€é ], Allen & Coates 1990:8%] ], Page & Burr 1991:334[ ], Trewavas & Teugels 1991:325
[é ], Talwar & Jhingran 1991:887%2[], Rema Devi 1992:35%[], Allen et al. 1992:3014 ],
Indra 1993:1894 ], Kottelat et al. 1993:12[¢é ], Rema Devi & llango 1993:25@(], Skelton
1993:325 ¢ ], Indra 1994:4234 ], Zhu 1995:171, 205 ], Arthington & Cadwallader in
McDowall 1996:179¢ ], Arun et al. 1996:103{ ], Rainboth 1996:192 ], Rema Devi et al.
1996:142 ¢ ], Coad 1996:864 ], Zacharias et al. 1996:4& [], Cheng & Zhou 1997:31@[],
Martin-Smith & Tan 1998:5924 ], Manimekalan 1998:44%[], Marquet et al. 1999:42[],
Fricke 1999:3624 ], Rema Devi & Raghunathan 1989158 [¢ ], Rema Devi & Raghunathan
1999b]:173 [¢ ], Rema Devi eal. 1999:163¢ ], Fuller et al. 1999:43%] ], Bijukumar &
Sushama 2000:18& [] asmossambicalim in Randall & Lim 2000:625¢ ], Nakabo 2000:916
[€é ], Laboute & Grandperrin 2000:78 [], Matsuura et al. 2000:218 [], Rafique 2000:327

[€ ], Raju Thomas edl. 2000:444¢ ] asmossambicgAllen et al. 2000:159 ] as
mossambica, Arunachalam et al. 2001:129 s mossambica, Sakai et al. 2001:1®3,[
Carpenter 2001:333@[], Hutchins 2001:37¢ ], Wang et al. 2001:24@[], Skelton 2001:325
[€ ], Allen et al. 02:370 ¢ ], Keith et al. 2002:1184 ], Nakabo 2002:9164 ], Raju Thomas
et al. 2002:514 ] asmosambicaMoyle 2002:4174¢ ], Lim et al. 2002:864 ], Carpenter
2003:1693 ¢ ], Mirza 2003:24 ¢ ], Yadav 2003:244 ] asmossambicaSeegers et al. 2003:44
[€ ], Tan & Lim 2004:110¢ ], Nelson et al. 2004:15&[], Larson & Pidgeon 2004:198 [],
Bogutskaya & Naseka 2004:208 [, Grinang & Lim 2004:2924 ], Mundy 2005:421¢ ],

Allen et al. 2006:1437¢ ], Shestha 2008:22@[], Allen et al. 2008:1964 ], Fricke et al.
2009:77 E ], Scharpf 2009:94 ], Minckley & Marsh 2009:2664 ], Matamoros et al. 2009:21
[é ], McCosker & Rosenblatt 2010:198 ||, Page & Burr 2011:612 ], Marshall 2011:244

[€é ], Page et al. 2013:15& [], Gurung et al. 2013:488% [] asmossambicaBarrigaS.
2012:118 ¢ ], Kottelat 2013:3744 ], Yoshida et al. 2013:17£[], Smith-Vaniz & Jelks
2014:59 ¢ ], Fricke et al. 2014:112%[], JiménezPrado et al. 2015:33¢[], Cicek et al.
2015:152 ¢ ], Félix et al. 2016:D [4]¢ ], Miesen et al. 2016:9%(], Zhang etl. 2016:213

[€ ]). Current status: Valid aSreochromis mossambic(Beters 1852). Cichlidae:
Pseudocrenilabrinag.



From ITIS Q018:

fiKingdom Animalia
SubkingdonBilateria
InfrakingdomDeuterostomia
Phylum Chordata
Subphylum Vetebrata
InfraphylumGnathostomata
Superclasé\ctinopterygii
ClassTeleostei
SuperordeAcanthopterygii
Order Perciformes
SubordeiLabroide
Family Cichlidae
GenusOreochromis
Speciereochromis mossambic(Beters, 1852)

Size, Weight, and Age Range
FromFroese and Pauly (2018

A Mat u mlbt4yangel6 28 cm

Max length : 39.0 cm SL male/unsex@d/ohlfarthandHulata1983} common length : 35.0 cm
TL male/unsexedfrimodt 1995] max. published weight: 1.1 K§GFA 2001} max. reported
age: 11 yearfNoakesandBalon1 9 8 2] o

From Nico and Neilson (2018):
fiSize: 40 cm SL (Skelton 1998).
From Masterson (2007):

AThe maxi mu@recchromes massamhicbemeds to vary basesh its geographical
location. Collections from within the native range indicate a maximum size of around 430 mm,
while animals in the Gulf of Mexico measured a maximum of 360mm (Bruton and Allanson
1974, Lee et al, 1980). 0

From Tachihara and Obara (2003)

AThe maxi mum age of males was observed as
|l sl and, Japan]. [é] The maxO.massambigarged witim d i
locality. The normal maximum age of the Genka population in both sexesyEarsy is reduced
compared to that of the native South African population (11 years). It is similar to those of other
introduced populations in tropical regions such as Egypt (7 years) and Lake Kariba (8 years)
[Noakes and Balon 1982] and longer than patons in Australia (3 year$Arthington and

Milton 1986J]and i n temperate regions such as Hong Ko

8.5
ffe



From Lintermans et al. (2007):

AThe Mozambi gque mo u tsized fisb thad atains a maxismummadidth ofa t e
approximately 500 mm and 3 kg (Skelton 2001), but it is often much smaller and is known to
form popul ations of stunted individuals with

Environment
FromFroese and Pauly (208

fiFreshwater; brackish; benthopelagic; amphidronjBiede 2004] depth range 112 m
[BrutonandBoltt 1975] [ é J17°C- 35°C[assumed to be recommended aquarium temperature
range][PhilippartandRuwetl 9 8 2 ]0; [ é]

From Russell et al. (2012):

AHaving evol ved f ©. onossambicusserconsiderechtmbe eng of the most
saline tolerant of all/l the tilapiine-Perpeeci es,
and Riedel 2000 Myers 1938; Philippart and Ruwet 1982; Trewh®83; Whitfield and Blaber

1979) .

fOreochromis mossambicterates wide fluctuations in salinity, however, the species does not
readily exploit open estuarineandneah or e mar i ne areas. 0

Al n an experimental st udegd[waedtampérdtees@.( 1986) f o
mossambicuacclimated to freshwater was 32.2°C which was significantly lower than the final
preferred temperatures of fish acclOi mated at
mossambicusexperienced osmoregulatory @pke at 15°C (Smit et al. 1981) and lapsed into a
secondary chill coma at 11°C (Allanson et al. 19@0tkochromis mossambicussident in areas

of higher salinity appear to be able to toler
Allanson et al(1971) found tha®. mossambicus x posed to 11AC in 5a sea
into a secondary chill coma nor did they disp

fOreochromis mossambicase tolerant of very low dissolved oxygen levels (e.g. <Ligat
least for short periods, and they can apparently supplement their oxygen requirements by
66gul pingé6b6 air at the water surface (Maruyam

fiOreochromis mossambicelow considerable tolerance to both high and low pH, with Murthy
et al. (198) reporting an upper lethal alkaline limit of pH 10.3 and a lower lethal acidic limit of
pH 3.7. Sampath et al. (1991) reported thamossambicusould withstand ammonia
concentrations of 3 mgtwithout any significant adverse impact on food uptakgrowth. The

96 h LGso for ammonia was 32 mgland at concentrations below 14 mg they found 100%
survival (Sampath et al. 1991).0



From Masterson (2007):

fiMozambique tilapia was found to have a lower lethal limit of 9.5°C under laboratory conditions
(Shafland and Pestrak 1982). Trewevas (1983) similarly reporte@teathromis mossambicus
does not tolerate temperatures below 10°C. This temperature limits its distributional range,
although some studies suggest the species may exploit thermal i@fag@sto other cichlids

such as the blue tilapi®,. aureusto move somewhat further north (Hubbs et al. 1978).

From Lintermans et al. (2007):

fThe species survives i-A2°C active abpve 16€@nqnehreadsur e s
attemperuresof 22 4 AC ( Mackenzie et al. 2001, Skeltorl

Climate/Range
FromFroese and Pauly (2018

fiTropical;[ €;]13°S- 35°S, 180°W 180°EO

Distribution Outside the United States

Native
From Froese and Pauly (2018):

fAfrica: Lower Zambezi, Lower Shiré and coastal plains from Zambezi delta to Algoa Bay.
Occurs southwards to the Brak River in the eastern Cape and in the Transvaal in the Limpopo
systemde MoorandBruton1988]0

Froese and Pauly (2018) l[iSreochromismossambicuas native to Botswana, Lesotho, Malawi,
Mozambique, South Africa, Swaziland, and Zimbabwe.

From Russell et al. (2012):

AThe nat ur alO. nbssantbicus Aftica is somewbdt confused because of its wide
translocation but is gendliathought to be restricted to eastwdtowing streams extending

from the lower Zambezi River and its delta and the lower Shire River southwards to Algoa Bay
and the Bushmans River (Jubb 1974; Pullin and :-Mg€onnell 1980; Shelton and Popma

2006; Trewaas 1983). Populations also exist in the Hunyani and Shangani Rivers and the

middle Zambezi River drainage but whether these are native or introduced is unclear (Jubb 1974;
Shelton and Popma 2006) .0

CABI (2018) listsOreochromis mossambicas native in Btswana, Lesotho, Malawi,
Mozambique, South Africa, Swaziland, Tanzania, Zambia, and Zimbabwe.

CABI (2018) also list©. mossambicuss native in East Timor, Jordan, Kenya but these
locations are thought to be errors since they are outside the nativendicgeed by all other
sources (Cambray and Swartz 2007; Russel et al. 2012; Froese and Pauly 2018; GSID 2018).

10



Introduced

Froese and Pauly (2018) l[iSteochromis mossambicas introduced télgeria, Angola, Benin,
Congo, Democratic Republic of Condegypt, Kenya, Madagascar, Namibia, Réunion,
SeychellesTanzania Tunisia, Uganda, Andaman Island, Bangladesh, Cambodia, China, Hong
Kong, India, Indonesia, Japan, Jordan, Laos, Malaysia, Maldives, Myanmar, Nepal, Pakistan,
Philippines, Saudi Arabia, Singare, Sri Lanka, Taiwan, Thailand, Timbeste, Turkey,

Vietnam, Yemen, Russia, Antigua Barbuda, Bahamas, Barbados, Costa Rica, Cuba, Dominica,
Dominican Republic, El Salvador, Grenada, Guadeloupe, Guatemala, Haiti, Honduras, Jamaica,
Martinique, Mexico, therland Antilles, Nicaragua, Panama, St. Lucia, Trinidad Tobago,
Australia, Caroline Island, Cook Islands, Fiji, French Polynesia, Kiribati, Micronesia, Nauru,
New Caledonia, Niue, Papua New Guinea, Samoa, Solomon Islands, Tahiti, Tonga, Vanuatu,
Walllis Futuna, BoliviaBrazil, Colombia, Guyana, Peru, Suriname, and Venezuela.

Froese and Pauly (2018) |iStreochromis mossambicas introduced but not established in Cote
doél voire, |l srael, South Korea, France, Mal t a,

From Froese anBauly (2018):
filntroduction to north Egypt considered a complete failBralippart and Ruwet 1982)

fiKnown from the lower course of the Ramisi Rijiéenya] [Seeger et al. 2003pAlso reported
from the lower Athi{Thys van den Audenaerde 19&8]d tle Tana RivefWhitehead 1959]
although this is probably at least p@rtspilurus spilurugTrewavas 1966

filntroduced to Lake AlaotriMadagascarin 1960[Lever 1996]or 1961[Lévéque 1997]and

Lake Itasy in 19611962[Lever 1996;Lévéque 1997]but seems to have disappeared in the latter
[Lévéque 1997] é Recorded from the lower Mangoro river and Nosivolo tributary,
Marolambo regioriReinthal and Stiassny 1994nd the Manantenina RiviStiassny and

Harrison 2000] Widespread throughout tiand[Stiassny and Harrison 200#Iso [Goldstein
1973;Philippart and Ruwet 198®yelcomme 1988Stiassny and Raminosoa 1994yvéque

1997]0

filntroduced to Lake Otjikoto, near Tsum@amibia], where its population is still increasing
[Agenbag 1998]Known from Lower Orange, InterigHay et al. 1999hnd Fish RivefHay

1991] Present in all major state dams: Hardap, Naute, Omatako, Otjivero, Swakoppoort and Von
Bach[Hay et al. 19990keyo 2003]and the Cuvelai system (Omuramba Omatako and
Owamboénd); also collected from Goreangab Reservoir (Windhi@ggkgyo 2003][ ¢é First
introduced into Namibia from the Cape in 1947 for angling/qi8utirader 1985)keyo 2003.
Distribution in Namibian ephemeral rivers sporadic and depends on goo{Qkays 2003]

Also [Trewavas 1983Skelton 19930keyo 2000, 2005

fSuccessfully introduced to Mwadingusha, Koni and N@ilenzanialo

fiWidely cultured in ponds and rice paddigsBangladesh]JHaroon 1998] Due to
overcrowding of stunted tilapia in pondew reach marketable size and hence culture was
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discontinuedJalal and Rouf 1997] é Also [Welcommel981,1988 Philippart and Ruwet
1983.0

fiKknown from the Mekong basi€ambodia][FAO 1996] Also [FAO 1993 1997a]].o

fEstablished in brackish and marine coastal waters and in the rivers of the central and southern
provincegChina] [Philippart and Ruwet 1982Recorded from the Yili rivelsic] [Walker and
Yang 1999] Also [Bardach et al. 1972; FAO 198®8/elcomme 198B0

fiWell established in Plover Cove Resenjblong Kong][Hodgkiss and Man 1977; Man and
Hodgkiss 1981Lowe-McConnell 1982Philippart and Ruwet 1982

filntroduced in Periyar Lakigndia] [Lal 2000} Known from Muttukadu lagoofAzad et al.

2004] Recored from the Chalakudy river, part of the Western Ghats, KfRalghavan et al.

2008] Tambraparani river system, Kalakkad Mundanthurai Tiger Reserve, Cauveri and Chinnar
river systems, Chimmony and Peettaizhani WLS, Nilgiri Biosphere Reserve, Bangalada

[sic] Kolar districts, KarnatakfRadhakrishnan et al. 2012Iso [Welcomme 1988Bhat 2000;

Shaji et al. 2000Baby et al. 20119

fiFound in virtually every body of wat@in Indonesia] including ditches and stagnant pits where
few other fish of vaue can be grow{Bardach et al. 1972lso [Fish 1955Philippart and

Ruwet 1982:Trewavas 1983\Velcomme 1988FAO 1993, 199[a]; Frimodt 1995CostaPierce
20030

fiFound in hot springs, from Hokkaido to Kyushu and Okinplapan][Masuda et al. 1984]
Also Philippart and Ruwet 1983apan Ministry of Environment 2006]

fiRecorded from the lower SegaiihMalaysial[Martin-Smith and Tan 1998] é Also [Bardach
et al. 1972pPhilippart and Ruwet 198Trewavas 1983 A0 1993, 199[4]; Lamboj 2004Jo

filntroduced in 1985 to ponds in JanakfNepal] but have not been introduced elsewhere to
prevent competition with indigenous spedi®lrestha 1994]JAlso [Shrestha 1999

fiOccurs in North West Frontier Province, Punjab, Sindh and BalochiBé&istan](introduced
for fish culture in saline waterfiflizra 2003} Also [Welcomme 1988Talwar and Jhingran
19910

fiEstablished in all brackish water farms, rivers, swamps and rice fields throughout the country
[Philippines] Introduced in a reservoir in Amkiao, Mountain Province in 1956, in 198689,

they constituted the bulk (66%) of fish product[@uererro 1998]Introduced to Lake Mainit
[Pauly et al. 1990Mercene 1997 abajo and Nfieza 2003]Lake BuluarfYap et al. 1983]

Lake Buhi[Kottelat and Whitten 1996] Lake LanadMercene 1997tsmail et al. 2014&nd

Lake NaujarfMercene 1997Mamaril 2001] Also reported from Ormoc B4y.P. Visayas
Foundation 1993hnd San Miguel BajCinco et al. 1994][ é Cultured in Laguna de Bay

[Vallejo 1985;Palmaet al. 2005]in reservoirs (Ambuklao, Angat, Caliraya, and Bingglite
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1993] Also[88,Bardach et al. 197Zoche 1982Philippart and Ruwet 198%uerrero and
Tayamen 1988Velcomme 198Bo

fiwell-established populations throughout the couf8iggapore][Tan and Tan 2003] é Also
[Trewavas 1983Welcomme 1988} ever 1996 Tang 2004Ng and Tan 2010\SS Vertebrate
Study Group 20149

fWidespread throughout the counf8ri Lanka]up to an elevation of about 1,000m. Occurs also
in lagoons, where it has been found to breed in occdsiénRecorded from a large number of
reservoirdDe Silva and Chandrasoma 1980; Pet and Piet 1993; Nathaniel and Silva 1996;
Wijeyaratne and Perera ZD0Amarasinghe 2002; Weliange and Amarasinghe 20034|dd).
[Philippart and Ruwet 1982)e Silva et al. 1984)e Silva 1985, 1988; Maitipe and De Silva
1985;Welcomme 1988Talwar and Jhingran 199%haiji et al. 20000

fiCollected from the Tsengwen eaty[Taiwan] [Kuo and Shao 199%nd from mangrove
creeks in southwestern Taiwan {Pai, PetMen, and Syfl'sao)[Kuo et al. 1999] Also known
from the Penghu Island€hen 2004][ € First successful larviculture in Taiwan occurred in
1946[Liao et al. 2@1]. Also[Bardach et al. 1972Philippart and Ruwet 1987Zrewavas 1983;
Shen 199BR0

0

Al ntroduced [to Turkey] in the 1970s for r
d JEr k 6akan

ese
Anatolia[Cicek et al. 2015]Found in Koycegiz Lakg | n n a | 200 ¢
fiPresent in Da RivdWietnam] [Bui et al. 2009; Nguyen et al. 201Also [Philippart and Ruwet
1982]o

fiKnown from Wadi HajfYemen][Attaala and Rubaia 2005]

fiKknown from Western and Southern Australia, Victoria, New South Wales and Queensland
[Native Fish Australia 2003Feral populations recorded from reservoirs in Brisbane area (QId)
[Appleyard and Mather 2000; Allen et al. 20@2id from freshwater and tidal creeks around
Townsville[Appleyard and Mather 2000; Allen et al. 20@2id Cairns (QIld)Allen et al. 2002]

in the latter possibly an interspecific cross withniloticus[Appleyard and Mather 2000]
Established on the Atherton Tablelands (QId) in the Barron (including Lake Tinaroo) and North
Johnstone rivers and Westerngiralia in the Gascoyreyons river systenfAllen et al. 2002]

Also [Trewavas 1983Welcomme 1988Bluhdorn and Arthington 19%0) Fulton and Hall

2014]o

fiWell established in freshwater habitats on Ydplson and Eldredge 1994]

fiWell established ifreshwater habitatign the Cook Islands]Nelson and Eldredge 1994a]

i WIl established in freshwater habitfitsFiji] [Nelson and Eldredge 199eral populations
known from the rivers Rewa, Navua, Sigatoka andNBzcaranas et al. 1997Known from Viti

Levu and Vanua Lev[Andrews 1985] Also [Lewis and Pring 19868/ elcomme 19885Seeto
and Baldwin 20109
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fiFound in rivers of Tubuai, Mangareva, Moorea and TiWiarquet 1993] Also [Hureau 1991;
Bacchet et al. 2006]

fiKnown from thelagoons of TarawfNelson and Eldredge 199&phd Gilbert and Ellice Islands
[Trewavas 1983]Established in the Fanning At¢lirewavas 1983]Also [Eldredge 2000

fiwell established in freshwater habitfitsNauru][Nelson and Eldredge 1994a]

fiWell established in freshwater habitgit¢elson and Eldredge 19914Iso [Welcomme 1988;
Thollot 1996;Marquet et al. 1997Firmat and Alibert 2011]introduced in New Caledonia in
1955[Marquet et al. 2003p

fiWell established in freshwater habititsPapua New GuinedNelson and Eldredge 1991]
Occurs throughout Madang Provinéarenti and Allen 1991 Known from the Laloki River
systemBerra et al. 1975]Abundant in the lower Ramu and middle and lower Sepik rijeés]
Also [Trewavas 1983Welcomme 1988Hitchcock 2002p

fiwell established in freshwater habititsSamoa]Nelson and Eldredge 1991Recorded from
Sato'alepai and Fagamalo in Savaii Isldné $mallscale aquaculture is established from
introduced fingerlings which came froimet Sigatoka Agricultural Station in FjjNelson and
Eldredge 1991]Welcomme 1988

fiWell established in freshwater habitats; impressive harvests taken from Lake Tenaggano on the
island of Rennell]Solomon Islands|Nelson and Eldredge 199&]

fiFoundin rivers[in Tahiti]. Also[Welcomme 1988Marquet et al. 1997

fiWell established in freshwater habitats; important fisheries in Lake Vaihali (Niuafo'ou Island)
and the islands of Vava'u and Nomukizlson and Eldredge 199a]

fiKknown from Funafuti, Nemumanga and Niutg&ldredge 2000p
fiKknown from Efate Island and Tanna Islgdiddredge 200QD

fiwell established in freshwater habitats on Wallis Is@Nelson and Eldredge 199(dlso
[Keith and Marquet 201)p

fiReportedly used for aquacultyre Suriname]Chakalall 1993]Known from brackish lagoons
in the Bigi Pan arefMol et al. 2000]o

fiKknown from the Manzanares River and its estygBnezuelaJRuiz et al. 2005p

filntroduced to open waters at Ain SkholiAlgeria], [ €.]Total sites of introduction 2 and total
number of introduction events[Rara 2011]0
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fiReportedly introducefto Israel]in 1975 from South Africg €.]JReportedly introduced from
Thailand in 1966Welcomme 1988]No specimens have been reported from the local natural
environmen{Golani and Mires 2000}

fiEstablished in aquacultuf@ South Koreathrough unassisted reproduction. Has not
established in the wilpVelcomme 1988]Collected but not known to havstablishedJang et
al. 2002] Also [FAO 1997].0

filntroduction considered a complete failfireMalta] [Philippart and Ruwet 1983
fiCultivated in several fish farms and reported in 2000 in thaka channel of the Krasnodar
electric power statiofRussia] Recorded in Kuban RivgrV a s i | 6.eAlscdIvokod 0 3 ]
1992]0

fiFound in the Paradise Island, New ProviddBahamas] Abundant in a brackish pond on the
Paradise Island Golf Courf@arton and Wilmhoff 19969

fiEstablished in fishponds and alirstreams in Huila Provind€osta RicaJLever 1996] Also
[Bardach et al. 1973

fiProbably established in natyme El Salvador]Philippart and Ruwet 1982Also [Bowman
197510

fiEstablished in natural watdiia GrenadaJPhilippart and Ruwet 198.0

fiwidespread, cultivated in ponds and established in natural Vi@gsitemalaJWwelcomme
1981]0

fiEstablished in natural watdia Haiti] [Pullin and LoweMcConnell 1982pH
fikKnown from Tegucigalpa and Lago de Yojétonduras[Welcomme 1981p

AUnpopular, relegated to rivers and smaller pdimdgamaicaJAiken et al. 2002] Also
[Philippart and Ruwet 1982 rewavas 19830

filntroduced and established in the Lerma River bfdaxico] [Lyons et al. 1998]Also know
from Laguna Chichancanab (Yucatan peninsula), where it was introduced in thelR98€lier
2001] Also[Philippart and Ruwet 1982

fiOne of the most frequently encountered species in natural omnsgunal freshwater habitats in
Curacaoabundant in water basins built around the natural spring of Fontein in Aruba; reported
from brackish water bays in Curacao and Ar[babrot 2003][ éd

fiEscaped into Lake Manag{Micaragua]] € ] . | nt r oduc eRiedet1865L ak e Moy u
Philippart and Ruwel982 Lowe-McConnell 1982. Also[Lever 1996]0
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AEstablished in a few impoundmetfits Panama]Welcomme 19819
fiEstablished in natural watdia St. Lucia][Pullin and LoweMcConnell 1982p

fiOccurs in lakes and ponds, but occasionally found ersiguch as below Hollis Reservoir and
in brackish waters such as the Caroni Swamp and Fullerton Sj¥aimplad and Tobago] €4

GISD (2018) listdreochromis mossambicas alien and established in Algeria, Antigua and
Barbuda, Australia, Bahama3andadesh, Barbados, Benin, Bolivia, Brazil, Colombia, Congo,
Cook Islands, Costa Rica, Cuba, Dominican Republic, Egypt, El Salvadp¥itrijievu Island,
French Polynesia, Guadeloupe, Guatemala, Guyana, Honduras, Hong Kongdnttafiasia,
Israel, Jamaia, JapanGilbert Island, Kiribati, Madagascar, Malaysia, Maldives, Martinique,
Mexico, Micronesia, Namibia, Nauru, New Caledgmicaragua, Niue, Pakistan, Panama,
Papua New Guinea, Philippines, Saint Lucia, Samoa, Saudi A&dyahelles, Singapore,
Solomon Islands (Malaita and Santa Ana islands), South Africa, Sri Lanka, Taiwan, Thailand,
Tonga (Tongatapu Island), Tuvalu, Ugandanuatu (Efate and Tana islandégnezuela
Vietnam, and Wallis and Futuna.

GISD (2018) list©D. mossambicuas alien and not established in the wild in Argentif@uadoy
Malta, Russian Federation (Kuban RiveahdSuriname

GISD (2018) listD. mossambicuas alien and probably not established in the wild in China,
Czech RepublicNepal Tunisia,and theUnited Kingdom

GISD (2018) list©D. mossambicuas alien but unknown if established in the wild in Burundi,
Cambodia, DominicaGrenada, HaitiKenya, South Koredalau, PeruandTrinidad and

Tobago

GISD (2018) list0. mossambicuas alien but only preséin containment facilities in Reunion.

From GISD (2018):

filn Victoria [Australia] tilapia are only found in Hazelwood Pondage, which is a waterway
heated by the effluent cooling water from a power stdtdager and Jackson 1993]

fiMozambique tilapigOreochromis mossambidusere introducedto Jordanjfor aquaculture
and weed control purposes, now established in the wild through continuous resfisAking
2004}06

fiMozambique tilapia@reochromis mossambicuare reported near the intake channel of
Krasnodar electric power station and are cultivated in several fish fiswthe Russian
Federation] [Vasileva 2003}

CABI (2018) listsOreochromis mossambicas present and introduced in Bangladesh,
Cambodia, China (Fujian, Guangdong, Guangxi, Hainan, Hong Kong, Macau, and Shandong),
India, Indonesia, Israel, Japan, Republic of Korea, Kuwait, Laos, Lebanon, Malaysia (including
Peninsular Malaysia), Myanmar, NepPakistan, Philippine§audiArabia, Singapore, Sri

Lanka, Syria, Taiwan, Thailand, Turkey, United Arab Emirates, Vietnam, Yemen, Algeria,
Angola, Benin, Cameroon, Cape Verde, Congo, Democratic Republic of the Congo, Cote
doél voire, E gopi@, MadagBscaNanbma,aNjgeri&, Réunion, Rwandgeychelles

16



Canary Islands, Sudan, Tunisia, Uganda, Canada (Alberta, British Columbia, Manitoba,
Ontario), Mexico, Antigua and Barbuda, Bahamas, Barbados, Costa Rica, Cuba, Dominica,
Dominican RepublickEl Salvador, Grenada, Guatemala, Haiti, Honduras, JamMaénique
Netherlands Antilles, Nicaragua, Panama, Saint LUciajdadand Tobago, Argentina, Bolivia,
Brazil, Colombia, Ecuador, Guyana, Paraguay, Peru, Suriname, Uruguay, Venezuela, Belgium,
France, Germany, Hungary, Italy, Malta, Netherlands, Russian Federation, Spain, UK, Australia,
Caroline Islands, Cook Islands, Fiji, French Polynesia, Guam, Kiribati, Micronesia, Nauru, New
Caledonia, Niue, Papua New Guinea, Samoa, Solomon Islands, Torg&y, Vanuatu, and

Wallis and Futuna Islands.

CABI (2018) listsO. mossambicuas present but does not give an indication of its native or
introduced status in Mayotte and Senegal.

From Russell et al. (2012):

il € Dne of the first places they became established was in the Indonesian province of West
Java where they acquired the cloéjnemsivename 06Jav
populations of0. mossambicuare now widely distributed on five continents ancerd records
suggest that they have been successfully introduced into 94 countries, territories or regions
throughout the world (Fishbase 2010). Philippart and Ruwet (1982) noted that this species was
found in 13 countries in south east Asia and in 11 t@mmin North and South America.
Oreochromis mossambicase now also widespread in the South Pacific after being introduced
into eight locations in Micronesia, 13 locations in Polynesia and 10 locations in Melanesia
(Nelson and Eldredge 1991). They halso been introduced outside their native range in Africa
including to Madagascar where they are now widespread (Canonico et al. 2005; Reinthal and
Stiassny 1991). Invasive populations have also become established in Papua New Guinea
(Glucksman et al. 197@&nd in Australia (Bluhdorn and Arthington 1989, 1990a, b; McKay
1978) .0

From Tachihara and Obara (2003):

AFortunately, i n mai nO.aossamBicaiprestmicted arbued hoti st r i b u
springs in temperate areas as a result of low temperain the winter seas@imai 1980] In the

case of Okinawa Islan€). mossambicusan be found in 110 rivers (41.2% of the main water

bodies investigatedYachihara et al. 2002s a result of relatively higher water temperatures in
winter.o

Means oflntroduction Outside the United States
FromCABI (2018:

fiThe Mozambique tilapia was the first tilapiato bewydeld i st ri but ed as a f ar |

fiDispersal of the Mozambique tilapia accelerated in the 1940s and 1950s with Japanese
occupiers and laterggtwar reconstruction efforts spreading the fish to several countries in Asia.
Sixty individuals were sent from Singapore to Hawaii in 1951. Progeny of these fish were later
sent to public aquariums in California and New York, who later shared furthgemnyrovith
universities and resource agencies in Alabama, Arizona and Califoréid.
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From GISD (2018):

fiThe mouthbrooding habit of this species allows it to nurture and carry its young long distances
to invade habitats far from the original site of @auction (Cost&Pierce, 2003p

fiMozambique tilapia@reochromis mossambigusere introduced to Fiji to culture for pig
feedo

From Froese and Pauly (2018

fiTranslocated and introduced for aquaculture, sport fishing, stockingnmade lakes and
biological controlof nuisance plants and animade[Moor and Bruton 198®

filntroducedto Madagascaih 1956 by the Forestry Service for rizipiscicult{&iassry and
Harrison 2000p

Short Description
FromFroese and Pauly (2018

fiDorsalspines (total): 15 18; Dorsalsoft rays (total): 1413; Analspines: 3; Anasoft rays: 7

12; Vertebrae: 2831. Diagnosis: snout long; forehead with relatively largéescatarting with

2 scales between the eyes followed by 9 scales up to the dofgdefiier 1893 1894] Adult

males develop a pointed, duckHike snout[Lamboj 2004]due to enlarged jaws, often causing

the upper profile to become concdiell-Cros 1976;Trewavas 19838ell-CrossandMinshull

1988; Skelton 1993|.amboj 2004, but upper profile convex in smaller specimfsulenger
1899;Weber 1897]Pharyngeal teeth very fine, the dentigerous area with narrow lobes, the blade
in adults longer thadentigerous area; 281 vertebrae; 3 anal spines-2@ lower giltrakers;

genital papilla of males simple or with a shallow distal notch; caudal fin not densely scaled;
female and noibreeding male silvery with-8 mid-lateral blotches and some of a mdozsal

series; breeding male black with white lower parts of head and red margins to dorsal and caudal
fins [Trewavas 1983p

ACol oration: basi c mel ahvertical paastnaver fulty realited;nordh or i z
commonly, at least in presexd specimens, females and sexually inactive males have no bands,
but may have the intersection points of the facultative bands representedupp8r and -5
mid-lateral blotches, or some or all of these may be pr¢Smwavas 1983]Basic body

coloraion silvery grey{Trewavas 1983L.amboj 2004}to greenish grey, sometimes a more

bluish colored heafLamboj 2004] Belly greyish[Gilchrist and Thompson 1917; Copley 1952;
Bruton et al. 1982]Spiny part of dorsal fin light with dark mottlifgfeffer 1893] Soft dorsal

and anal, and caudal and pelvic filackish [Pfeffer 18931894 Boulenger 1915; Gilchrist and
Thompson 191]7 Pectoral fins colorled®feffer 1893 1894] Indistinct, dark opercular spot
presen{Steindachner 1864 feffer 1893 1894 Boulengerl899,1915;Pellegrin 1904Gilchrist

and Thompson 1917Vertical fins uniformGilchrist and Thompson 191,/lackish with more

or less distinct whitish spof&unther 1862pr with large or small, fused or ndased, dark

spots @ a pale bdaground Weber 1897Gilchrist and Thompson 191 7iven a darker aspect
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to these fingWeber 1897] 3 black blotches present in juveniles but possibly obscured in adults
due to the dark body coloration of breeding males or old gdiétsCross 1976Bell-Cross and
Minshull 1988]

Female and nebreeding male: dirty yellowisblive [Pienaar 1978br silvery-gray, with 25
mid-lateral blotches and some of a more dorsal sEfiesvavas 1983, .amboj 2004]

Sometimes a series of more or less distinct sgdotyy the side of the body above and below the
upper lateral lingGilchrist and Thompson 1917]

Breeding male: uniform dark olivierown[Gilchrist and Thompson 1917; Copley 195%¢ep
blue-black[Trewavas 1983pr black,with white lower parts of headjlchrist and Thompson
1917; Copley 1952Trewavas 19835kelton 1993]including throat, lower lips, lower parts of
cheeks and opercles, but with a dark blue to black base to the[@rasg 1964t amboj 2004]
and red margins to dorsal and caudal fibsass 1964Bell-Cross 1976Pienaar 1978Trewavas
1983;Bell-Cross and Minshull 1988kelton 1993|.amboj 2004] Dorsal fin with light
coloured spots on membrane between spinous and sofBell«Cross 1976Bell-Cross and
Minshull 1988] Caudal finolive-green with light coloured spots on anterior secfigell-Cross
1976;Bell-Cross and Minshull 1988but may sometimes appear totally fedmboj 2004] Tip
of dorsal and extremity of caudal lobes yellow&hichrist and Thompson 1917; Copley 1952]
Anal fin dark grayjLamboj 2004]or olive-green[Bell-Cross 1976Bell-Cross and Minshull
1988] sometimes with a thin red/orange marignass 1964Bell-Cross 1976Pienaar 1978;
Bell-Cross and Minshull 198&,amboj 2004] Unpaired fins normally exhibit greenish to silvery
iridescent dot§Lamboj 2004].Pectoral fin rays refilrewavas 1983]Pectoral and pelvic fins
olive-yellow [Bell-Cross 1976]

Juveniles: body silverpArrignon 1962;Welcomme 1964; BelCross 1976Bruton et al. 1982;
Trewavas 1983ell-Cross and Minshull 1988; de Moor and Bruton 1988; Skelton 1&93]
olive-brown, light on belly{Gilchrist and Thompson 1917$cales with dark outer edge
[Gilchrist and Thompson 191 7sually 58 or more indistinct d&rcross bars on bodyVeber
1897;Gilchrist and Thompson 191Welcomme 19647 rewavas 1983Skelton 1993Stiassny
and Harrison 2000Qpften in addition to the 2 series of blackish spGitchrist and Thompson
1917] but with no horizontal stripg3rewavas 1983] Dark opercular spgiWeber 1897,
Gilchrist and Thompson 191,4n posterior dorsal edge of operculMvelcomme 1964]Black
spot at base of anterior rays of soft dof&ilinther 1862Gilchrist and Thompson 191@and 12
whitish spots enclosed/lark streak§Gilchrist and Thompson 1917Dblique streakBNeber
1897]or translucent round spdié/elcomme 1964pn soft dorsal. Anal dark at base with a light
outer half{Gilchrist and Thompson 191Ayith oblique streakBNeber 1897] Caudal dark at
base, light in centre, a black outer rig@échrist and Thompson 191,Ayith 2-3 bars across the
fin [Weber 1897] Tilapiaspot presenfiCrass 1964Bruton et al. 198Z]rewavas 1983j]e Moor
and Bruton 1988]conspicuous in younger fish persisting #lfeintly to 8cm[Welcomme

1964] Fins flesh coloure{Bell-Cross 1976Bell-Cross and Minshull 1988&ll except soft
dorsal immaculatBVelcomme 1964] o
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From Maserson (2007):

fiThe blue tilapiaOreochromis aureysand the blackchin tilapi@arotherodon melanotheron

also occur as exotic species in Florida. Theysiog superficially quite similar t@reochromis
mossambicysut speciespecific markings (e.g., the black chin&fmelanotherowhich O.
aureuslacks) as well as differing ape/ray counts are sufficient to differentiate the species from
one anotheoé.

Biology
FromFroese and Pauly (208

fAdults thrive in standing watef€rass 1964Skelton 1998 Inhabit reservoirs, rivers, creeks,
drains, swamps and tidal creeks; commonly over mud bottoms, often iuegeliated areas
[Allen et al. 2002] Also found in warm weedy pools of sluggish streams, canals, and ponds
[Page and Burr 1991Most common irblind estuaries and coastal lakBtaber 1997] but
usually absent from permanently open estuaries and opgdeskior and Bruton 198&nd

from fastflowing watergCrass 1964Skelton 1998 Normally not found at high altitudéde
Moor and Bruton 198]. Able to survive extreme reduction of temporary water bddiesvavas
1983 Lévéquel997] [ € row and reproduce in freshbrackish and seawat@ardach et al.
1972;Balarin 1979 Bruton et al. 1982Chervinski 1982Trewavas 1983Wohlfarth and Hudta
1983 SureshandLin 1992;Lévéque 199]7 Can be reared under hygsaline condition§Robins
et al. 1991Allen et al. 2002Lamboj 2004.[ é Mainly diurnal. May form schoolgPhilippart
and Ruwet 1982Robins et al. 1991Allen et al. 2002 OmnivorougBell-Cross 1976

Wohlfarth and Hulata 1983feed mainly on algae and phytoplanki@mass 1964Bardach et al.
1972 Bell-Cross 1976Pienaar 1978Bell-Cross and Minshull 198&obins et al. 1991Skelton
1993 Allen et al. 2002Lamboj 20@}] but also take some zooplankton, small insects and their
larvae[Bell-Cross 1976Bell-Cross and Minshull 198&obins et al. 1991Skelton 1993Allen

et al. 2002Lamboj 2004, shrimpgBell-Cross 1976Bell-Cross and Minshull 1983
earthwormgCrassl964 and aquatic macrophytgde Moor and Bruton 1988Juveniles
carnivorous/omnivorous, adults tend to be herbivorous or detritus f¢@densavas 19830tto-
Infante 1985de Moor and Bruton 1988Large individuals have been reported to prey on small
fishes[Crass 1964Pienaar 1978Trewavas 1983de Moor and Bruton 1988and occasionally
cannibalise their own your{grewavas 1983de Moor and Bruton 1988Exhibit considerable
plasticity in their feeding habi{®/aitipe andDe Silva1985;de Moor audl Bruton 1988as well

as in their reproductive biologaitipe and De Silva 1985Polygamou¢$Bell-Cross 1976
Bell-Cross and Minshull 1988maternal mouthlmoder Bell-Cross 1976Bruton et al. 1982
Trewavas 1982Bell-Cross and Minshull 1988Reach sexual maturity at 15 centimeter length
[Allen et al. 2002, but stunted fish may breed aF&entimeters and at an age of just over 2
months[Lamboj 2004. Fecundity higfGupta and Acosta 20p4 € $omewhat aggressive
toward other specid8ardach et al. 1972[é ] Eurytopic; a most successful and vagile invader
[de Moor and Bruton 198%

fSpawns at the edge thie littoral terrace of laket.pwe-McConnell1982 Trewavas 1982,

1983;de MoorandBruton1988§, in sandy or muddy bottom®][iveiraet al.2003. Displays a

lek mating system; territorial males establish breeding territories where they dig spawning pits,
assume a dark coloration, defend a breeding territory and actively court females; sneaking males
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intrude into nests during a spawgiaepisode, exhibiting quivering behavior which is usually an
indicator of sperm release; sneaking is predominantly performed by subordinate males, which
may adopt pseudfemale behaviofOliveiraet al.2003. Only territorial males produce sounds,
duringall phases of courtship but especially during the late stagdsding spawning4Amorim

et al. 2003] Territorial male excavates and defends a bsisaped pit in the center of his
territory, where female deposits 2Q@00(1800) ggs [Allen et al. 2002, amboj 2004] Eggs

and milt are sucked up by the femfleewavas 1983; Allen et al. 200Fertilization is reported
to sometimes occur in theouth of the female [Pethiyagod891]. Females incubateggs alone
[Crass 1964; Lamboj 2004lk is possiblealbeit rare, that males take up some eggs after
spawring [Bruton and Boltt 1975; Trewavas 1983; Arthington and Milt886 Lamboj 2004)
but they almost alwaysat them soon after [Lamboj 200#emales school togethehile
mouthbrooding [Holden and Bt 1994] they cease to feed and subsist on food reserves stored
in their body [Trewavas 1982fFemales may spawn a full clutch with just one male, or may
spawn with several differémales in a series [Lamboj 2004y ater is circulated over the eggs
by chewing movementsf the jaws [Crass 1964; Pienaar 19 Y}y hatch in the female's mouth
after 35 days [Crass 1964; Pienaar 1978; Trewavas 1983; Allen et al. 2002; Lamboj 2004]
depending on the temperatyt@amboj 2004] The young are released from theutioin 1614
days, but remain near the female and enter the mouth if threatened until alemks3old
[Trewavas 1983; Allen et al. 2002; Lamboj 2008y and juveniles shoal in shallavater
[Bruton and Boltt 1975; de Moor and Bruton 1988; Skelton 198%jre they feed during the
day, and retreat to deevater at night [LowdvicConnell1982 de Moor and Bruton 1988]
Females raise multiple broodsriohg a season [Bruton and Boltt 1975; Skelton 1993]

From Russell et al. (2012):

Al n Af r i cad3)anddePgmaari(1968)dé&mbnstrated@hahossambicusreferred

quiet open pools in both perennial and annual streams and avoided rapids and other areas of
swiftly flowing water. This is supported by the experimental evidence of Whitfield and Blaber
(1979) who found tha®. mossambicuavoid flows exceeding 370 mhThe aversion oD.
mossambicuBr higher water velocities may in part, be due to their nest building activities
which require calm, sandy areas (Jubb 1967). The growth of aquatic maesophgl inundation

of marginal terrestrial vegetation during elevated flows can provide additional shel@er for
mossambicupiveniles (Ward 1976). In African lakes where predatory tigerfisfurocynus
vittatuswere present, youn@. mossambicustilisedthe vegetated littoral zones until they
reached maturity and were too large to be consumed (Donnelly 1969). Donnelly (1969) noted
that juvenileO. mossambicushowed a preference for shallow waters of up to 30 cm deep on
gently sloping shorelines. 0

il € In Sri Lankan reservoirs, de Silva and Sirisena (1988) noted that nests of similar sizes were
usually clustered together. Males actively advertise their dominant status through urinary
odorants which act as a 6domi n aivals,éhérebp her o mone
contributing to social stability within the lek (Barata et al. 2008; Frade et al. 2002; Miranda et al.
2005). A male uses the nest to attract a female in spawning condition to deposit eggs prior to
external fertilisation (Fryer and lles1®).[ é Females defend their brood aggressively against
predators and conspecifics. Agonistic behaviour peaks when fry are mobile and capable of
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exogenous feeding, thus ensuring that fry may forage more safely without being consumed by
other larger fishQ@liveira and Almada 1998a; Oliveira and Canario 2@00).

fiFemales usually choose males that build larger leks, display conspicuous dafunfaek

colouration, produce higher levels of hormorad pheromones and have a higher

gonadosomatitdex (Olivera and Almada 1996). Turner (1988)ggested that one of the costs

of reproductive antkrritorial activity was reduced growth and that thil eventually lead to a

loss of status. Oliveira arfimada (1998b) discussed evidence which shaotlhatimale

temitoriality was associated with an energetust that eventually forces males to leave their

territories. Further, males can morphologically reserféstgles or immature fish (Oliveira and

Canari) 2 000) , al |l owi ng t he mspawninggmsodesaakddertiisatheo nest s
eggs of a spawninigmale (Oliveira and Almada 1998lp).€ Dliveira and Almada (1998b)

observed that even territorial males intruded into the territofi#eeir neighbours when

spawning was occurring®n ga g e i n tetnpts Eha presence®fbdtlis neaker sé an
6fl oatersé that waeatlyingtoa@cupyuecently aacaseg tervitoviesn g

likely to result in the frequent disruption fhfawning actd. éd

Aln South Africa, Ja tedthatOamodsanibicustpands cgn$pavdn2 ) e st
up to five broods per female during a 133 day period. Riedel (1965) observed that spawning

takes place every 2 months or at even shorter intervals under favourable conditions. In Sri Lanka,
De Silva and Chandras@n(1980) found thaD. mossambicus a manmade lake spawned

throughout the year with four possible peak periods. In contrast, the breeding se&son for
mossambicum the Brisbane area of soutfastern Queensland only spang éonths of the

year, wherwater temperatures exceed €3Arthington and Milton 1986). In the Townsville

area of nortkeastern Queensland, Webb (1994) found @hanossambicuspawned for ©10

months. Further north in the Cairns region, populatior®.shossambicusan, dependingn

|l ocal conditions, spawn for much, or all of t

From GISD (2018):

fiThought to be ideal pond fish, they readily produce stunted stocks when overcrowded, as has
been observed on Pagan in the Northern Marianadsl@tdredge, 200@).

From Lintermans et al. (2007):
AGrowth of populations and i ndi8fishdeleasédsntoi s of t

an ornamental pond in Cairns 18 months prior to rotenone treatment, 12.5 ton of fish were
removed! o

Humen Uses
FromFroese and Pauly (208

fiUsed extensively in biological, physigical and behavioural resear@®kglton 19980

fiHighly preferred food fislin Laos][Saphakdy and Rodger 200%]
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fiReared in fish culture with satisfactory results up to altitudes of 24@0Bcuador][Philippart
and Ruwet 19820

ABy 1998 production had surpassed 2000 mt and
production [in Venezuel a]. 0o

From GISD (2018):

fiMozambique tilapia@reochromis mossambicus a declared noxious pest in Queensland. It is
illegal to possess, rear, sell or buy tilapia. It is also an offence to release tilapia into Queensland
waterways or to use them as bait, live or dead. Penafties $AUS 150 000 appky.

From Canonico et al. (2005):

AThe most i mportant tilapias in aquaculture a
OreochromigO. niloticus O. mossambicysndO. aureu$ and certain hybrids, which account
for 99.5% of global tapia production (FAO, 199@]) . o

Diseases
No records of OIE reportable diseases were found fd@reochromis mossambicus

FromFroese and Pauly (2018

fiFish louse Infestation 1, Parasitic infestations (protozoa, worms, etc.)
White spot Disease, Parfsiinfestations (protozoa, worms, etc.)
Ichthyobodo Infection, Parasitic infestations (protozoa, worms, etc.)
Dactylogyrus Gill Flukes Disease, Parasitic infestations (protozoa, worms, etc.)
Trichodinosis, Parasitic infestations (protozoa, worms, etc.)
False Fungal InfectiorEpistylissp.), Parasitic infestations (protozoa, worms, etc.)
Transversotrema Infestation, Parasitic infestations (protozoa, worms, etc.)
Trichodinella Infectioril, Parasitic infestations (protozoa, worms, etc.)
Trichodina Infection 1, Parasitic infestations (protozoa, worms, etc.)
Trichodina Infection 5, Parasitic infestations (protozoa, worms, etc.)
Orientocreadium Disease, Parasitic infestations (profazoans, etc.)
Cichlidogyrus Infestation, Parasitic infestations (protozoa, worms, etc.)
Ichthyophthirius Disease, Parasitic infestations (protozoa, worms, etc.)
Fish Louse Infestation 3, Parasitic infestations (protozoa, worms, etc.)
Fish louse Ifestation 1, Parasitic infestations (protozoa, worms, etc.)
HTRLO Disease, Parasitic infestations (protozoa, worms, etc.)
Lernaea Infestation, Parasitic infestations (protozoa, worms, etc.)
Cryptobia Infestation, Parasitic infestations (protozoamgoeetc.)
Amyloodinium Infestation, Parasitic infestations (protozoa, worms, etc.)
Ambiphyra Infestation 2, Parasitic infestations (protozoa, worms, etc.)
Turbidity of the Skin (Freshwater fish), Parasitic infestations (protozoa, worms, etc.)
Euclinostomum Infestation 2, Parasitic infestations (protozoa, worms, etc.)
Fish Tuberculosis 2, Parasitic infestations (protozoa, worms, etc.)

23



Dolops Infestation, Parasitic infestations (protozoa, worms, etc.)
Edwardsiellosis, Bacterial diseases

Epithdiocystis, Bacterial diseases

Saccocoelioides Infection, Parasitic infestations (protozoa, worms, etc.)
Goezia Disease 2, Parasitic infestations (protozoa, worms, etc.)
Gnathostoma Disease (larvae), Parasitic infestations (protozoa, worms, etc.)
Diplostomum Infection, Parasitic infestations (protozoa, worms, etc.)

Goezia Disease 2, Parasitic infestations (protozoa, worms, etc.)
Rhabdochona Infestation 6, Parasitic infestations (protozoa, worms, etc.)
Rhabdochona Infestation 6, Parasitic infestations (protozoa, worms, etc.)
Contracaecum Disease (larvae), Parasitic infestations (protozoa, worms, etc.)
Gnathostoma Infestation 2, Parasitic infestations (protozoa, worms, etc.)
Gnathostoma Diseasaflae), Parasitic infestations (protozoa, worms, etc.)
Spinning Tilapia Syndrome, Viral diseases

Cichlidogyrus Infestation 4, Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Infestation, Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Infestation 4, Parasitic infestations (protozoa, worms, etc.)
Pentastoma Infection 2, Parasitic infestations (protozoa, worms, etc.)

Velvet Disease 2Riscinoodiniunsp.), Parasitic infestations (protozoa, worms, @tc.)

From Russell et a(2012):

i [ éTfichodina heterodentatavhich is known to us®. mossambicuas a host (Dove and
O6Donoghue 2005) . 0

AWebb (2003) r ec Ormbssambidug nopghaQueessiand avaterspimcluding
the nonindigenous cestodBothriocephaluscheilognathiand the noaindigenous monogenean
Cichlidogyrus tilapiae 0

Poeleret al. (2014) list®\eromonas veronandGyrodactylus ulinganisuas parasites of
Oreochromis mossambicus

Threat to Humans
From Froese and Pauly (2018

APotenti al pesto

3 Impacts of Introductions
From Russell et al. (2012):

fif é Preochromis mossambicuss directly or indirectly rgponsible for the disappeararafe
native speies in Venezuela (Pérez et 2006). In Central Anerica,0. mossambicuand other
tilapia species have lea implicated in the decline oftive cichlid populatins in Lake
Nicaragua, probablgs a result of compeire displacement (McKaye et d1995) and their
presene has been related to damagetiigenous fauna inlérida and Columbia (Rlippart and
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Ruwet 1982). The introduction @f. mossambicusto Laguna Clthancanab in Mexico
negativelyimpacted on apgecies flock of endemic pupfigyprinodonspp.) Fuselier 2001) by
competitivelyexcluding them fronoptimal habitats, resulting ileclines in the abunda@n

four out of the five flockmembers. These ressilwere supported by both fiedahd laboratory
experments that suggested agonidighaviour ofO. mossambicu®mwards pupfish hadaused

major microhabét shifts. Fuselier (2001) alsautioned that the iraduction ofO. mossambicus

may have disrupted thevolutionary mechanisms that ledttee sympatric speciain of the

pupfish flocks. Thigotentially could resulin the breakdown of reproductibariers between

the recently diverged specigssulting in introgression and loss of rare phenotypeshe

Pacific island of Nauru, milkfishGhanos changsaquaculture collapsed following the

introduction ofO. mossambicus o t he i s | an dagesonsmarad pandsooprevidea n e d
food source and to control mosquitoes (Fortes 2005). Similar observations were mad®.where
mossambicug/ere introduced into milkfish ponds in tRé&ilippinesthereby resulting in

predation and competition for food (Philippand Ruwet 1982). In Fiji, stream networks with
populations oforeochromisspp. ©. mossambicuand/orO. niloticug that were affected by loss

of forest cover had, on average, 11 fewer species of native fish than did intact systems (Jenkins
et al. 2009p

fiMore recently Morgan et al. (2004) observed that since their introdu€ianpssambicusave
spread rapidly throughout the Gascoyne River in Western Australia and are now the largest and
most abundant fish in the syste@reochromis mossambicusereobserved during this study to
be aggressive towards native fish when guarding their nests which, in places, covered up to 80%
of the shallow, sandy river channels. Further, these authors suggested that because of this
aggressive behaviour and reduced add habitat to endemic fishes through nest building,
mossambicumust be impacting significantly on native fish populations especially during the dry
season when the river contracts to isolated, small pools. They did not, however, quantify these
impacs.

In a laboratory study investigating the impacOofmossambicusn the spawning
success of the native eastern raindmii (Melanotaenia splendida splendigdahe presence of
breeding groups dD. mossambicugsulted in a decrease in both egg producéind proportion
of eggs fertilised by 70 and 30%, respecti @pupéet al. 2009b). These authors observed no
agonistic interactions and suggested that the results were possibly a combination of behavioural
and chemical factors. Interestingly, wherthe presence of a single mossambicusale, there
was no negative impact on the spawning success of eastern rdiabpwith egg production
actually increasing.

i D o wepa®(2010) reported thherbivory fromO. mossambicusgnificantly reduced
macrophytebiomass of three nae Australian speciesifdrilla verticillata, Ceratophyllum
demersunandVallisneria nana in controlledmicrocosm experiments. Howevexrithin

Australia, the impact db. mossambicusn macrophytes @& community scale has nioeen
assessed. é In an aquarium experiment Wager and Réwave (1972) found that out of 15
aguatic plants teste@pirogyrasp. was the only one eaten ®y mossambicug\s a result they
suggested th&. mossambicusas not as harmful to freshwater habitat as other tilapia species
(e.g.Tilapia rendalli).0
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fiThere are no confirmed cases in the literatur®.ahossambicuseing responsible for

outbreaks of new diseases or parasite infestations in Australian nsitigs. fHowever, a recent

study of Trichodinids of freshwater fish in Australia revealed new records of the exotic species
Trichodina heterodentatavhich is known to us®. mossambicuas a host (Dove and
O6Donoghue 2005) .T. hSterodentatere colieated mae thar a 1,000 km

away and on the other side of the Great Dividing Range from the neare€l.wildssambicus
population, suggesting the parasite may be endemic or was introduced via another source (Dove
and O6Donoghue <canddsyltin mass martdlity of fish, padticularly when the

fish are stressed or in high densities (Barker et al. 2002). Webb (2003) recorded 11 parasites on
O. mossambicus north Queensland waters, including the4nmfigenous cestode
Bothriocephaluscheilognathiand the nosindigenous monogene&ichlidogyrus tilapiaed

From GISD 2018:

i J u v egaf Oreoehsomis mossambidusave been documented to feed dmeotfish (de Moor
et al. 1986) .0

il n Hawai 6i, this s pe coinaige spedes suchapstripet mudlett o b e
(Mugil cephalu} (Randall 1987; Devick 1991). Tilapia also have been considered a major factor

in the decline of the desert pupfighyfprinodon maculariusin the Salton Sea area (Courtenay

and Robins, 1989; Swiftetl . 1993) . 0

fiMozambique tilapia@reochromis mossambicdusompete with the threatened native Bahama
pupfish Cyprinodon laciniatusresulting in declining abundance of these fish (Barton, 1899).

i Moz ambi g Orochramis empssambidlis the Amaavathy [India] have resulted in
chagegsicli n t he fish assemblage. 0

fiMozambique tilapia@reochromis mossambicdusompete with the vulnerable silverside fish
charal de la caldera (s€hirostoma bartonin IUCN Red List of Threatened Species) that is
endemic to La Alberca cratéake[Alcocer et al. 20009

fiMozambique tilapia@reochromis mossambigusompete with the nativ€yprinodonspecies
for habitat, resulting in declining abundance of these[ksiselier 2001p

iStocking of MOreahromis massamticuisi pangld has resulted in a net
decrease in fisheries production, due to competition with other fish species [CoMaeiBsath
et al. 1998] .0

fiMozambique tilapia@reochromigmossambicyshave caused the collapse of milkfish
aquaculturdin Nauru] [Adams et al. 200@]

fiThe introduction of two tilapia specie®reochromis mossambicasdSarotherodon
occidentalig in 1955, followed by that of the largemouth badsc(opterus almoide$ in 1960,
has led to a decrease in numbers of galadatafias neocaledonicusThese introduced
species preyed on the different stage6 ofieocaledonicu@Keith 2002)0
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From Froese and Pauly (2018):
fiEnhanced food security and rural develgmt[in Myanmar][Thame 2003p

fiHas competed aggressively for food wilugil cephaludeading to its decrease in population
[Randall 1987p

fiPoses a serious threat of genetic pollution in Kunene and Okavango rivers: bredals with
andersonii[Jacksonl961; Okeyo 2003}

fiCompete with small indigenous fish and gradually occupy their hapitdsngladesh] [Barua
et al. 2001jslam et al. 2003p

fiConsidered invasivgn Malaysia] their numbers growing rapidly and often displacing native
species padicularly inriversand lakes Chong et al . 2010] .0

fACompetes witlChanos chanofor food in brackish water farnjg the Philippines] [Juliano et
al. 1989] Caused the near extinction of the local endemicNigtichthys luzonensis Lake
Buhi [Kottelat and Whitten 1996}

From Nico and Néson (2018):

Aln Hawaii, this species iIs suspectduwl as a th
cephalugRandall 1987; Devick 1991h)). éq

From Canonico et al. (2005):

Al n Lake Adascar]ithe progrebsavaliroductions of different species of carp first,
followed by several species of tilapias in 19%4rendall), 1958 ©. macrochiy, and 1961Q.
niloticusandO. mossambicys$ave also induced a drastic decline of native [filsvéque,
1997) .0

ABy 1990, three s peO.iaweusOomossambicyand®.unnibokcdy t i | api a
were being caught throughout the coast al regi
San Juan River, the southern islands of Solentinantethe northern shore (including isletas).

In comparison with standing crop levels in the lake before tilapia introduction, and in locations

where tilapias had not yet migrated, there was approximately 80% reduction of native cichlids

and a 50% reduction total cichlid biomass (including tilapias) wherever introduced tilapias

were found in Lake Nicaragua (McKaye et al .,

Al n Lake Chi c hiOnnoasanabizysompetet strondlwfar batbitat with an

endemic cyprinodontid, threateig extinction (Fuselier, 2001), and was the dominant species
(SchmitterSot o and Car o, 1997) .0
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FromPallewatta et al. (2003:95)

AThus , ©OrbochsomiemasSambicygeported under the nar&arotherodon
mossambicyshasreplaced some of the nativeéhiabitant fish such dsabeo porcellugndL.
dussumierf i n Sr i Lanka] (Bambaradeniya et al ., 20C

From Lintermans et al. (2007):

AThe dQ@reochromis mossambidusas been reported elsewhere to kill aquatic

macrophytes while feeding on peripbgt and they may eliminate submerged and emergent
macrophytes by grazing or by uprooting plants (Lahser 1967). There is little data available on
competition for food between Mozambique mouthbrooder and Australian native fish species,
however the diet of penileO. mossambicus the Chapman River (WA) and mature fish in the
Gascoyne River was dominated by detritus, while some aquatic insects are also taken (Maddern
2003; Morgan et al. 2004).0

4 Global Distribution

ﬁ'* 5 ¥y
° \N * - ~e S .:’ :
. L -y s o’ 'ﬂ.
’ B o

Figure 1L Known globaldistributionof Oreochromismossambicusvap fromGBIF Secretariat
(2018)

The location in Idaho is from a population established in hot springs (GBIF Secretariat 2018;
Nico and Neilson 2018), the influence of the geothermal waters on the establishment and
persistene of the population cannot be controlled for in the climate matching program (Sanders
et al. 2014) so this point was not used as a source point for the climate match.
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Figure 3. Known distributionof Oreochromis mossambicusJapan. Map from NIES (2018).

The main islands of Japan were not used as source points for the climate ntxebcasomis
mossambicuenly persists overwinter in thermal refuges (Tachilzar@d Obara 2003).
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Figure 4. Known distributionof Oreochromis mossambicusindia. Map adapted from India
Biodiversity Portal No datg.
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