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1 Native Range and Status in the United States

Native Range
From Schofield et al. (2018):

“The species is native to the Atlantic slope from Veracruz, Mexico south to the Yucatan,
Guatemala and Belize, the Atlantic drainages of Honduras and Guatemala, and to Costa Rica
(Rosen and Bailey 1963; Reis et al. 2003; Miller et al. 2005).”



From Froese and Pauly (2018):

“North and Central America: Laguna San Julian, northeast of Ciudad Veracruz in Mexico to
Costa Rica. Southern Gulf of Mexico, southern Yucatan and along Central American coast south
to Nicaragua [Smith 1997]. Introduced in freshwater in Florida [Smith 1997].”

Status in the United States
From Schofield et al. (2018):

“This species was first documented in Florida in canals in southeastern Dade County in 1957
(Belshe 1961). It is now established or has been taken in canals, ditches, mangrove swamps, and
other habitats in Dade, Monroe, and Collier counties, including parts of Everglades National
Park and Big Cypress National Preserve (Belshe 1961; Courtenay et al. 1974; Miley 1978;
Turner and Snelson 1984; Loftus and Kushlan 1987; Loftus et al. 2004; Lorenz et al. 1997;
museum specimens). Established in Florida Panther National Wildlife Refuge (USFWS 2011). A
separate population was found in a borrow pit on North Key Largo, Monroe County, Florida, in
1984 (Courtenay and Meffe 1989). A few specimens were taken from a roadside ditch in
Hillsborough County, Florida, in 1997 (Nico, unpublished data), and from the Alafia and
Hillsborough rivers (D. Roberts, personal communication). A population was found in Texas in a
spring run of the San Antonio River, San Antonio, in the early 1960s (Barron 1964), but that
population apparently has died out (Hubbs et al. 1978; Howells 1992).”

This species is present in the aquarium trade in the United States. For example:
From AquariumFishSale.com (2018):

“Saber Toothed Killi
34.991...]
Scientific Name: Belonesox belizanus”

Means of Introductions in the United States
From Schofield et al. (2018):

“This species was introduced into south Florida in 1957 when individuals reared for medical
research purposes were released into a local canal (Belshe 1961). Those found in Hillsborough
County in 1997 were escapees from a nearby ornamental fish farm (Nico, personal
communication). The Texas introduction was probably an aquarium release (Howells 1992).”

Remarks
From Schofield et al. (2018):

“The Florida population is descended from stock that is thought to have come from the Yucatan
peninsula (Belshe 1961); it is the subspecies B. b. maxillosus (Rosen and Bailey 1963; Page and
Burr 1991).”



2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From ITIS (2018):

“Kingdom Animalia
Subkingdom Bilateria
Infrakingdom Deuterostomia
Phylum Chordata
Subphylum Vertebrata
Infraphylum Gnathostomata
Superclass Actinopterygii
Class Teleostei
Superorder Acanthopterygii
Order Cyprinodontiformes
Suborder Cyprinodontoidei
Family Poeciliidae
Subfamily Poeciliinae
Genus Belonesox
Species Belonesox belizanus Kner, 1860”

“Taxonomic Status: valid”

Size, Weight, and Age Range
From Froese and Pauly (2018):

“Max length : 20.0 cm TL male/unsexed; [Lucinda 2003]; 15.0 cm TL (female); common length:
9.6 cm TL male/unsexed; [Hugg 1996]”

Environment
From Froese and Pauly (2018):

“Freshwater; brackish; demersal; pH range: 6.0 - 8.0; dH range: 9 - 19; non-migratory.”
From Schofield et al. (2018):

“In Florida, reproduction has been recorded in salinities up to at least 35 parts per thousand
(Turner and Snelson 1984). Northward expansion of B. belizanus is likely limited by the lower
limit of cold temperature tolerance ~9°C (Shafland and Pestrak 1982), but local densities are
probably controlled by a variety of physiochemical variables (Kerfoot et al. 2011) and
predation.”



Climate/Range
From Froese and Pauly (2018):

“Tropical; 25°C - 37°C [Bussing 1998]; 29°N - 11°N, 100°W - 79°W [Florida Museum of
Natural History 2005]”

Distribution Outside the United States

Native
From Schofield et al. (2018):

“The species is native to the Atlantic slope from Veracruz, Mexico south to the Yucatan,
Guatemala and Belize, the Atlantic drainages of Honduras and Guatemala, and to Costa Rica
(Rosen and Bailey 1963; Reis et al. 2003; Miller et al. 2005).”

From Froese and Pauly (2018):
“North and Central America: Laguna San Julian, northeast of Ciudad Veracruz in Mexico to

Costa Rica. Southern Gulf of Mexico, southern Yucatan and along Central American coast south
to Nicaragua [Smith 1997]. Introduced in freshwater in Florida [Smith 1997].”

Introduced
This species has not been reported as introduced outside of the United States.

Means of Introduction Outside the United States
This species has not been reported as introduced outside of the United States.

Short Description
From Froese and Pauly (2018):

“Slender, elongate fish with elongate jaws forming a prominent pointed beak. Scales very small
and numerous [Smith 1997].”

Biology
From Froese and Pauly (2018):

“Occurs in weedy canals and tolerates poorly oxygenated waters and salinity to 40 ppt.
Occurrence in saline (34-37 ppt.) water in Florida seems to be a case of local acclimatization.
Formerly used in medical research. Total length 14 cm [Smith 1997]. Mostly freshwater,
sometimes brackish [Smith 1997]. Piscivore [Hassan-Williams et al. 2007].”

From Schofield et al. (2018):

“Most females larger than 75 mm SL and males larger than 55 mm SL are sexually mature.
Average brood size is approximately 99, and larger females tend to have larger broods (up to
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about 320). In south Florida, reproduction continues year-round, and females are able to store
viable sperm for several months [...] The young are remarkably precocial; within one day of
their birth, they pursue, capture, and eat prey. Adults are primarily piscivorous, and in south
Florida eat mosquitofish, mollies, and other pike killifishes as their primary diet (Turner and
Snelson 1984).”

Human Uses
From Froese and Pauly (2018):

“Aquarium: commercial”

Diseases
From CABI (2018):

“B. belizanus has been found to host the parasites Ascocotyle leighi (Trematoda) (Hoffman,
1967) and Salsuginus neotropicalis (Mendoza-Franco and Vidal-Martinez, 2001).”

Threat to Humans
From Froese and Pauly (2018):

“Harmless”

3 Impacts of Introductions

From Schofield et al. (2018):

“The pike killifish is a piscivore that has been reported to reduce populations of eastern
mosquitofish Gambusia holbrooki and other native poeciliid and cyprinodontoid populations in
areas where it has been introduced (Belshe 1961; Courtenay and Meffe 1989; Greenwood 2012),
and potentially competing for food resources with juvenile snook. Harms and Turingan (2012)
found that pike killifish will consume shrimp in addition to fish, and suggest that this dietary
flexibility has contributed to invasion success in south Florida.”

From CABI (2018):

“B. belizanus is a piscivore that has been reported to reduce populations of Gambusia holbrooki
and other native poeciliid and cyprinodontoid populations, and [sic] well as decapod crustaceans
(Belshe 1961; Greenwood 2012; Harms and Turingan, 2012; Texas State University 2014).”

“Hensley and Courtenay (1980) considered B. belizanus to be in trophic competition with native
piscivores Micropterus salmoides (largemouth bass) and Lepomis gulosus (warmouth). Miley
(1978) found an 84% dietary overlap between B. belizanus and the Florida largemouth bass,
Micropterus floridanus, with the predominant diet taxa consisting of fish and decapod
crustaceans.”



“In Tampa Bay, Florida, three resident nonmigratory or potamodromous small-bodied species
(Poecilia latipinna, Gambusia holbrooki and Cyprinodon variegatus) were 2-6 times less
abundant or frequently occurring in the presence of, or after invasion by, B. belizanus. However,
migratory species showed little evidence of negative effects, most probably because these
species recruit from larger source populations and are not year-round residents of B. belizanus
habitat (Greenwood, 2012).”

“B. belizanus seriously impairs the natural control of mosquitoes in southern Florida by preying
on Gambusia sp. and other native poeciliids and cyprinodontoid fishes that would otherwise eat
mosquito larvae and pupae (Belshe, 1961; Greenwood, 2012; Texas State University, 2014).”

“However, due the temperature restrictions of suitable habitat in northern Florida and elsewhere
in the USA, it is reasonable to conclude that B. belizanus may remain restricted to southern
Florida. Given these inconsistencies, certainty of this assessment is medium.”

“Although a number of studies have considered the potential environmental impacts of

introduced populations of B. belizanus, the specific mechanisms and/or ecological impacts need
to be more closely examined.”

4 Global Distribution

Figure 1. Known global occurrences of Belonesox belizanus, reported from the United States,
Mexico, and several countries in Central America. Map from GBIF Secretariat (2017).
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Figure 2. Distribution map of Belonesox belizanus within the contiguous United States.
Established populations (found only in Florida) are represented by yellow diamonds and were
included in the climate match analysis. Other known occurrences are represented by orange
diamonds and were omitted in the climate match analysis. Map from Schofield et al. (2018).
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6 Climate Matching

Summary of Climate Matching Analysis

The climate match (Sanders et al. 2014; 16 climate variables; Euclidean distance) was medium
for the contiguous United States, with a Climate 6 score of 0.024. Scores of 0.005 to 0.103
indicate a medium climate match. Climate match was highest in Florida and a small portion of
southern Georgia. South Carolina and Texas represent a medium match, while all other locations
within the contiguous United States are low.
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Figure 3. RAMP (Sanders et al. 2014) source map showing weather stations in Florida and
Central America selected as source locations (red; Florida (U.S.), Mexico, Belize, Guatemala,
Honduras, Nicaragua, Costa Rica) and non-source locations (gray) for B. belizanus climate
matching.
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Figure 4. Map of RAMP (Sanders et al. 2014) climate matches for Belonesox belizanus in the
contiguous United States based on source locations reported by GBIF Secretariat (2017).
0=Lowest match, 10=Highest match. Counts of climate match scores are tabulated on the left.

The “High”, “Medium”, and “Low” climate match categories are based on the following table:

Climate 6: Proportion of Climate Match
(Sum of Climate Scores 6-10) / (Sum of total Climate Scores) | Category
0.000<X<0.005 Low
0.005<X<0.103 Medium
>0.103 High

7 Certainty of Assessment

A considerable amount of information on the biology, ecology, and distribution of Belonesox
belizanus is available for review. Historically, this species was introduced and established in
Texas and Florida. Today, the Texas population is extirpated, while several populations still
thrive within Florida. While their presence has had negative impacts in Florida, “the specific
mechanisms and/or ecological impacts need to be more closely examined” (CABI 2018). Also,




environmental tolerances may limit spread of B. belizanus beyond Florida. Given all factors, the
certainty of assessment is medium.

8 Risk Assessment

Summary of Risk to the Contiguous United States

Belonesox belizanus, commonly known as the pike killifish, is a freshwater species native to
Central America. This piscivorous species prefers the surface waters of slow-flowing freshwater
systems where it can feed on poeciliid and cyprinodontoid populations, but is euryhaline and can
thrive in brackish environments. Introductions into south Florida waters included specimens
released from medical research facilities, escapees from aquaculture farms, and aquarium
releases. B. belizanus now thrives in several water systems within southern Florida. These
populations have negatively impacted native poeciliid and cyprinodontoid abundances, which
has also seriously impaired the natural control of mosquitoes in southern Florida. Climate match
within the contiguous United States was medium, with Florida and southern Georgia
representing high match areas. However, “due to the temperature restrictions of suitable habitat
in northern Florida and elsewhere in the USA, it is reasonable to conclude that B. belizanus may
remain restricted to southern Florida” (CABI 2018). Given the history of negative impacts of
introduction and the medium overall climate match to the contiguous United States, the overall
risk assessment category for B. belizanus is high.

Assessment Elements
e History of Invasiveness (Sec. 3): High
e Climate Match (Sec. 6): Medium
e Certainty of Assessment (Sec. 7): Medium
e Remarks/Important additional information: Carrier of Ascocotyle leighi and
Salsuginus neotropicalis.
o Overall Risk Assessment Category: High
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