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1 Native Range and Status in the United States

Native Range
From Froese and Pauly (2020):

“[In the Democratic Republic of the Congo:] Known from Lake Albert [Thys van den
Audenaerde 1963, 1964; Welcomme 1988] and Lake Edward [David and Poll 1937; Poll 1939;
Poll and Damas 1939; Verbeke 1959; Thys van den Audenaerde 1963, 1964]. Also reported from
affluent rivers and streams of the Semliki River [Trewavas 1983; van Oijen 1995], Rutshuru
River and its tributary Molindi River [Poll 1939; Trewavas 1983].”

“[In Uganda:] Reported as native from Lake George [Trewavas 1933, 1983; Poll 1939; Lowe
1957, 1958; Welcomme 1967, 1970; Bailey 1968; Beadle 1981; Hepher and Pruginin 1982;
Lowe-McConnell 1982; Noakes and Balon 1982; Wohlfarth and Hulata 1983; Baensch and Riehl
1985; Moreau et al. 1993; Crespi and Ardizzone 1995; Twongo 1995; van Oijen 1995], where it
is almost completely limited to habitats inshore [Fryer and Iles 1972], and Lake Albert
[Welcomme 1967, 1988; Bailey 1968; Baensch and Riehl 1985], where it occurs in inshore areas
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and in lagoons [Greenwood 1966]. Also known from Lake Edward (probably native) [Lowe
1957; Welcomme 1967; Bailey 1968; Baensch and Riehl 1985; Crespi and Ardizzone 1995],
where it occurs in bays, on exposed shorelines and at the mouths of rivers [Greenwood 1966],
from lakes Kachira, Mburo [Mwanja and Kaufman 1995] and Isungo [Trewavas 1983], Kazinga
Channel [Trewavas 1933; Poll 1939], and the rivers Mongedo [Baensch and Riehl 1985],
Ntotoro (Semliki tributary) and Mongello [Trewavas 1983]. Known from tributaries of the Aswa
River, where it is not certain whether it occurs naturally or has been introduced [Trewavas
1983].”

Status in the United States

No records of Oreochromis leucostictus occurrences in wild in the United States were found.
No information on trade of O. leucostictus in the United States was found.

GBIF Secretariat (2020) contains a record of O. leucostictus in Alabama. The record information
indicates that the specimen was collected from a cage in an experimental fish pond. This does
not constitute a record of introduction to the wild.

The Florida Fish and Wildlife Conservation Commission has listed the tilapia Oreochromis
leucostictus as a prohibited species. Prohibited nonnative species (FFWCC 2020), “are
considered to be dangerous to the ecology and/or the health and welfare of the people of Florida.
These species are not allowed to be personally possessed or used for commercial activities.”

Means of Introductions in the United States
No records of Oreochromis leucostictus occurrences in wild in the United States were found.

Remarks
From Froese and Pauly (2020):

“[...] hybridized with O. spilurus niger [Fryer and Iles 1972; Siddiqui 1977; Trewavas 1983;
Welcomme 1988; 1978], [...]”

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
According to Eschmeyer et al. (2018), Oreochromis leucostictus (Trewavas 1933) is the current
valid name of this species.

From ITIS (2018):

Kingdom Animalia
Subkingdom Bilateria
Infrakingdom Deuterostomia
Phylum Chordata
Subphylum Vertebrata
Infraphylum Gnathostomata



Superclass Actinopterygii
Class Teleostei
Superorder Acanthopterygii
Order Perciformes

Suborder Labroidei
Family Cichlidae

Genus Oreochromis

Species Oreochromis leucostictus (Trewavas, 1933)

Size, Weight, and Age Range
From Froese and Pauly (2020):

“Maturity: Lm ?, range 6 - 22 cm
Max length : 36.3 cm SL male/unsexed; [Welcomme 1967]”

Environment
From Froese and Pauly (2020):

“Freshwater; benthopelagic; pH range: 7.0 - 9.0; dH range: 10 - ?; depth range 0 - 10 m [Witte
and de Winter 1995]. [...]; 26°C - 28°C [Baensch and Riehl 1985; assumed to be recommended
aquarium temperature range]; [...]”

Climate
From Froese and Pauly (2020):

“Tropical; [...]; 2°N - 2°S”

Distribution Outside the United States

Native
From Froese and Pauly (2020):

“[In the Democratic Republic of the Congo:] Known from Lake Albert [Thys van den
Audenaerde 1963, 1964; Welcomme 1988] and Lake Edward [David and Poll 1937; Poll 1939;
Poll and Damas 1939; Verbeke 1959; Thys van den Audenaerde 1963, 1964]. Also reported from
affluent rivers and streams of the Semliki River [Trewavas 1983; van Oijen 1995], Rutshuru
River and its tributary Molindi River [Poll 1939; Trewavas 1983].”

“[In Uganda:] Reported as native from Lake George [Trewavas 1933, 1983; Poll 1939; Lowe
1957, 1958; Welcomme 1967, 1970; Bailey 1968; Beadle 1981; Hepher and Pruginin 1982;
Lowe-McConnell 1982; Noakes and Balon 1982; Wohlfarth and Hulata 1983; Baensch and Riehl
1985; Moreau et al. 1993; Crespi and Ardizzone 1995; Twongo 1995; van Oijen 1995], where it
is almost completely limited to habitats inshore [Fryer and Iles 1972], and Lake Albert
[Welcomme 1967, 1988; Bailey 1968; Baensch and Riehl 1985], where it occurs in inshore areas
and in lagoons [Greenwood 1966]. Also known from Lake Edward (probably native) [Lowe
1957; Welcomme 1967; Bailey 1968; Baensch and Riehl 1985; Crespi and Ardizzone 1995],
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where it occurs in bays, on exposed shorelines and at the mouths of rivers [Greenwood 1966],
from lakes Kachira, Mburo [Mwanja and Kaufman 1995] and Isungo [Trewavas 1983], Kazinga
Channel [Trewavas 1933; Poll 1939], and the rivers Mongedo [Baensch and Riehl 1985],
Ntotoro (Semliki tributary) and Mongello [Trewavas 1983]. Known from tributaries of the Aswa
River, where it is not certain whether it occurs naturally or has been introduced [Trewavas
1983].”

Introduced
From Froese and Pauly (2020):

“Introduced in Lake Victoria basin [Kenya] [Lowe 1957; Lever 1966; Seegers et al. 2003], Lake
Kanyaboli [Seegers et al. 2003], Lake Naivasha [Lever 1966; Fryer and Iles 1972; Siddiqui
1977; Lowe-McConnell 1982; Noakes and Balon 1982; Trewavas 1983; Welcomme 1988;
Robotham 1990; Hickley et al. 1994; Muchiri et al. 1995; Okeyo 2003; Seegers et al. 2003] in
1956 [Lowe-McConnell 1982] and some dams in Kenya [Lowe 1957; Seegers et al. 2003].
According to Welcomme (1988) [...] this species was introduced in 1954 from Lake Albert,
Uganda, into Kenyan waters of Lake Victoria; it has also established in Lake Naivasha
[Welcomme 1988]. Reported from the Sondu-Miriu River, up to 9km upstream, and the Nzoia
River [Balirwa 1979; Ochumba and Manyala 1992].”

“Introduced [to areas of the Democratic Republic of the Congo where it is not native] from
Uganda and reported from the Lualaba River, but success not sure [Welcomme 1988]. Also
introduced from Lake Albert to the Ituri area [Decru 2015] and Upper Uele, but only 1 doubtfull
[sic] record for the latter [Thys van den Audenaerde 1964].”

“Introduced in upper and middle Akagera [Rwanda]; a record of [sic] [Snoeks et al. 1997] from
Lake Kivu needs confirmation [De Vos et al. 2001].”

“Introduced in 1954 from Lake Albert to Lake Victoria [Tanzania] [Bailey 1968; Welcomme
1988; Eccles 1992; Genner et al. 2018; Shechonge et al. 2018] and fish ponds in its catchment
[Eccles 1992]. It has since been spread throughout much of Tanzania as an accidental
contaminant of farm strains of Oreochromis niloticus founded from Lake Victoria [Genner et al.
2018]. This includes Pangani River [Shechonge et al. 2018], Wami River [Shechonge et al.
2018], Ruvu River [Shechonge et al. 2018], Ruaha River [Shechonge et al. 2018], Lake Eyasi
[Shechonge et al. 2018], Lake Tanganyika [Shechonge et al. 2018], Malagarazi River
[Shechonge et al. 2018], Lake Rukwa [Shechonge et al. 2018] and Lake Malawi [Shechonge et
al. 2018].”

“Introduced [in areas of Uganda where it is not native] to Lakes Kyoga [Lowe 1957; Greenwood
1966; Trewavas 1983; Ogutu-Ohwayo 1985; Twongo 1995], Nabugabo [Mwanja and Kaufman
1995; Schofield and Chapman 1995], Wamala [Lowe 1957; Greenwood 1966], Salisbury [ Lowe
1957] and Victoria [Greenwood 1966; Kanyike 1990], and from Lake Albert [Lowe 1957;
Trewavas 1983] to dams near Teso [Lowe 1957; Noakes and Balon 1982; Trewavas 1983].”



“O. leucosticus is present in some swamps [in Burundi] used in fishculture. It is commonly
fished in the swamps of Gatumba (North Tanganyika Lake) where it has proved to be more
competitive than other species of the same family due to its high reproduction frequency.”

Means of Introduction Outside the United States
From Bwanika et al. (2006):

“Four nonindigenous tilapiines (7ilapia zillii Gervais, Oreochromis niloticus, Oreochromis
leucostictus Trewavas and Tilapia rendalli Boulenger) were also introduced at various points
around Lake Victoria from 1953 onwards in response to reduced catch per unit effort (CPUE) of
two native tilapiines (Oreochromis esculentus Graham and Oreochromis variabilis Boulenger)
that were the main target of the local fishermen since the beginning of the Lake Victoria
fisheries. By 1960, they had also been introduced in lakes Kyoga, Nabugabo, and later into other
lakes within the region (Beauchamp 1958; Welcomme 1967, 1988).”

From Bwanika et al. (2007):

“Lake Wamala [Uganda] was stocked in 1956 with three tilapiine species (O. niloticus, O.
leucostictus and T. zillii) but no Nile perch, and was opened to commercial fishing in 1960.”

From Ogatu-Ohwayo (1989):

“[...]1 Q. niloticus, Q.leucostictus, and T. melanopleura, appear to have been introduced to
supplement and diversify stocks of the native tilapiines which had declined due to overfishing.”

From Froese and Pauly (2020):

“It [O. leucostictus] has since been spread throughout much of Tanzania as an accidental
contaminant of farm strains of Oreochromis niloticus founded from Lake Victoria [Genner et al.
2018].”

Short Description
From Froese and Pauly (2020):

“Dorsal spines (total): 15 - 18; Dorsal soft rays (total): 10-13; Anal spines: 3-4; Anal soft rays: 9
- 11; Vertebrae: 27 - 29. Diagnosis: A small medium-sized tilapia, with a relatively deep,
flattened body and small head and jaws [Genner et al. 2018]. Lower jaw not longer than 34% of
the head, preorbital depth not more than 23.2%; teeth of jaws and pharynx very small, those of
the lower pharyngeal restricted to the posterior part of the pad; 27-29 vertebrae [Trewavas 1983].
Scales on lateral line 28-30 [Bailey 1968; Trewavas 1983; van Oijen 1995], rarely 31 or 32
[Trewavas 1983]. Gill-rakers on lower part of first gill-arch 19-24 [Bailey 1968; van Oijen
1995]. Length/depth ratio of caudal peduncle 0.5-0.8 [van Oijen 1995]. Males are black with
white spots on the flanks and fins; females are more olive coloured, with pale ventral regions,
faint vertical barring and dark anal and tail fins [Greenwood 1966; Trewavas 1983; van Oijen
1995; Genner et al. 2018]. Lower lip often bluish-white; 8 to 12 dark vertical stripes sometimes
visible on flanks [Greenwood 1966; Trewavas 1983; van Oijen 1995]. Dorsal, anal and caudal
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fins dark; soft dorsal, entire caudal and anal fins with well-defined bluish-white spots
[Greenwood 1966; van Oijen 1995]. Genital papilla intensely white in both sexes [ Trewavas
1983]. Ground color in breeding males changes to dark blue-black, whilst whitish spots on body
and fins are intensified; eye outstanding with its bright amber iris crossed by a black bar
[Greenwood 1966; Trewavas 1983; van Oijen 1995].”

Biology
From Froese and Pauly (2020):

“Occupies an inshore zone and is common in lagoons [Lowe-McConnell 1982]. Occasionally
forms schools [Welcomme 1970; Trewavas 1983]. Is mainly diurnal [Trewavas 1983]. Can
tolerate considerable deoxygenation [Welcomme 1965, 1988; Greenwood 1966; Trewavas 1983;
Twongo 1995] and warm temperatures [Baensch and Riehl 1985], known to occur at 38.0 °C
[Trewavas 1983]. Feeds on phytoplankton [Greenwood 1966; Trewavas 1983; Wohlfarth and
Hulata 1983; Ochumba and Manyala 1992; Witte and de Winter 1995] and detritus [Ochumba
and Manyala 1992; Witte and de Winter 1995; Hickley et al. 2002]. Ovophilic [Baensch and
Riehl 1985], a maternal mouthbrooder [Thys van den Audenaerde 1964; Greenwood 1966; Witte
and de Winter 1995; Genner et al. 2018]. Males dig simple pits in shallow water [Genner et al.
2018]. Strongly prone to precocious maturity; this makes it an undesirable aquaculture species
[Genner et al. 2018].”

“Breeds over shallow muddy bottoms in sheltered inlets and in the papyrus fringe [ Welcomme
1967]. Ripe males are found near the bottom over particular nesting areas [Welcomme 1970].
Males establish territory and make a nest by mouth-digging [Trewavas 1983], actively
preventing invasion by other fishes [Welcomme 1970]. Nests made in shallow water, 15-300cm
deep [Welcomme 1967; Trewavas 1983], 16-20cm in diameter and 1-4m apart, dug in coarse
leaf-debris or on shallow muddy bottoms [Welcomme 1970; Trewavas 1983]. Brooding females
from the lagoons are found in pools adjacent to the lagoons/nursery swamps [Welcomme 1970;
Trewavas 1983]. Fry spent their early days in shallow, grassy [Welcomme 1965, 1970; Trewavas
1983] and deoxygenated swamps [Welcomme 1967], but move to deeper water as their length
increases [Welcomme 1965, 1970].”

Human Uses
From Froese and Pauly (2020):

“Fisheries: ; aquaculture: experimental; aquarium: commercial”
9 b

“Caught in large numbers by small-meshed nets in shallow swampy areas, where it has become
established [Genner et al. 2018].”

From Hickley et al. (2008):

“The initial suite of stocked species created a fishery that at one time sustained 104 fishing boats,
albeit only 43 now. Fishing provides employment, and thus economic benefit, to fishers and their
crew, families and associated traders. In 2004 & 2005, mean prices of fish were: O. leucostictus,
85 KSh kg-1 (USS$ 1.10); C. carpio, 45 KSh kg-1 (US$ 0.60). The price of tilapia is relatively
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high because it is more in demand than carp as a table fish. This is because it is a known species,
suits traditional cooking methods and has a flavour that is preferred by local consumers.”

Diseases
No records of OIE-reportable diseases (OIE 2020) were found for Oreochromis leucostictus.

From Froese and Pauly (2020):

“Contracaecum Disease (larvae), Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Disease, Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Infestation 4, Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Infestation, Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Infestation 2, Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Infestation 4, Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Infestation 7, Parasitic infestations (protozoa, worms, etc.)
Cichlidogyrus Infestation 10, Parasitic infestations (protozoa, worms, etc.)”

Poelen et al. (2014) lists Polyacanthorhynchus kenyensis, Acanthogyrus tilapiae, Ophiovalipora
minuta, Cichlidogyrus longicornis, Anacanthorus colombianus, Scutogyrus gravivaginus,
Cichlidogyrus halli, Cichlidogyrus sclerosus, Cichlidogyrus tilapiae, Cichlidogyrus tubicirrus,
and Gyrodactylus cichlidarum as parasites of Oreochromis leucostictus.

From Aloo (2002):

“Oreochromis leucostictus and Tilapia zillii from lake Naivasha and the Oloidien Bay did not
harbour any ectoparasites but both fish species hosted the larval stages of five helminths,
namely: third stage larvae of Contracaecum sp., cystacanths of Polyacanthorhynchus kenyensis,
cysticercoids of Amirthalingamia sp. and Cyclustera sp. and metacercariae of Clinostomum sp.
The most prevalent and abundant parasites were Contracaecum sp. and P. kenyensis, but no
seasonal variation in prevalence was observed in the two hosts [...]. However, O. leucostictus
was more heavily infected with Contracaecum sp. and P. kenyensis than T. zillii. The trematode
Clinostomum sp. only infected O. leucostictus, whereas Amirthalingamia sp. only occurred in
T. zillii. Cysticercoids of Cyclustera sp. were found in both O. leucostictus and T. zillii with a
higher abundance in the latter [...]. The parasites also infected a range of internal organs, i.e.
Contracaecum was found free in the pericardial cavity of O. leucostictus but was encysted in

T. zillii.”

Threat to Humans
From Froese and Pauly (2020):

“Potential pest [Lever 1966]”



3 Impacts of Introductions

From Froese and Pauly (2020):
“Several countries report adverse ecological impact after introduction.”

“When stocked along with Nile tilapia, probably will assist in filling all suitable niches and
competitively excluding native species [Genner et al. 2018].”

“It has established in Lake Naivasha [Kenya] [Siddiqui 1977; Welcomme 1988] and hybridized
with O. spilurus niger [Fryer and Iles 1972; Siddiqui 1977; Trewavas 1983; Welcomme 1988;
1978], which has now disappeared [Siddiqui 1977; Trewavas 1983]. Present in Kenyan waters of
Lake Victoria [Welcomme 1988]. Has competed with the indigenous O. variabilis [Lever
1966].”

From Hickley et al. (2008):

“Impact: In L. Victoria, competition with indigenous tilapias.”

O. leucostictus is listed as a prohibited species in Florida (FFWCC 2020).

4 History of Invasiveness

Oreochromis leucostictus has been stocked in Lake Victoria and adjacent lakes. There are some
statements about impacts from those introductions, including the disappearance of a species after
the introduction of and its hybridization with O. leucostictus. However there is no information
available to the screener to determine the scientific defensibility of those statements.

O. leucostictus is a prohibited species in Florida. Therefore the History of Invasiveness is Data
Deficient.



5 Global Distribution
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Figure 1. Known global distribution of Oreochromis leucostictus. Locations are in Democratic
Republic of the Congo, Uganda, Rwanda, Burundi, Kenya, Tanzania, and Mozambique. Map
from GBIF Secretariat (2020). The far western point in the Democratic Republic of the Congo
was not used a source point due to lack of literature to support a population at this location.

GBIF Secretariat (2020) also included a record in Alabama, United States but it was collected
from captivity and does not represent an established population, therefore, it was not used to
select source points for the climate match. There was also a record in the United Kingdom that
was the result of incorrect coordinates recorded for a specimen collected in Africa. This
observation was not used to select source points for the climate match.

6 Distribution Within the United States

No records of Oreochromis leucostictus occurrences in the United States in the wild were found.

GBIF Secretariat (2020) also included a record in Alabama, United States but it was collected
from captivity and does not represent an established population, therefore, it was not used to
select source points for the climate match.



7 Climate Matching

Summary of Climate Matching Analysis

The climate match for Oreochromis leucostictus was low for the majority of the contiguous
United States with patches of medium match the southeastern coast from North Carolina to
Texas, as well as along the southern California coast and around Puget Sound. There were no
areas of high match. The Climate 6 score (Sanders et al. 2018; 16 climate variables; Euclidean
distance) for the contiguous United States was 0.002, low (scores between 0.000 and 0.005,
inclusive, are classified as low). Florida and Texas had individual climate scores of medium,
while the rest of the States had low individual climate scores.

Species: Oreochromis leucostictus
Selected Climate Stations

Figure 2. RAMP (Sanders et al. 2018) source map showing weather stations in eastern Africa
selected as source locations (red; Democratic Republic of the Congo, Uganda, Rwanda, Burundi,
Kenya, Tanzania, Mozambique) and non-source locations (gray) for Oreochromis leucostictus
climate matching. Source locations from GBIF Secretariat (2020). Selected source locations are
within 100 km of one or more species occurrences, and do not necessarily represent the locations
of occurrences themselves.
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Figure 3. Map of RAMP (Sanders et al. 2018) climate matches for Oreochromis leucostictus in
the contiguous United States based on source locations reported by GBIF Secretariat (2020).
Counts of climate match scores are tabulated on the left. 0/Blue = Lowest match, 10/Red =
Highest match.
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The High, Medium, and Low Climate match Categories are based on the following table:

Climate 6: Overall
(Count of target points with climate scores 6-10)/ Climate Match
(Count of all target points) Category
0.000<X<0.005 Low
0.005<X<0.103 Medium
>0.103 High

8 Certainty of Assessment

The certainty of this assessment is low. There is limited scientific literature available
documenting the impacts of the introduction of Oreochromis leucosticuts to surrounding lakes.
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9 Risk Assessment

Summary of Risk to the Contiguous United States

Blue spotted tilapia, Oreochromis leucostictus is a fish native to the Democratic Republic of the
Congo and Uganda in Africa. O. leucostictus is listed as a prohibited species in Florida.

O. leucostictus is consumed as a food fish for humans and has been widely stocked in areas
surrounding the native range to create more fisheries. Those stocking events to meet fishery
management goals have resulted in established populations outside of its native range.
Statements were found that O. leucosticus competed and hybridized with native species, possibly
resulting in the elimination of a native species, and had adverse ecological impacts, but no
information was available to support these statements. Therefore, history of invasiveness is data
deficient. The climate match analysis resulted in a low match for the contiguous United States,
with areas of medium match mainly along the southeastern Atlantic and Gulf Coasts. The
certainty of this assessment is low due to a lack of information. The overall risk assessment
category in uncertain.

Assessment Elements
e History of Invasiveness (Sec. 4): Data Deficient
e Overall Climate Match Category (Sec. 7): Low
e Certainty of Assessment (Sec. 8): Low
¢ Remarks/Important additional information: No additional information
e Overall Risk Assessment Category: Uncertain
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