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Abstract. Poeciliopsis latidens (Garman, 1895) is a livebearing fish of the family Poeciliidae whose 
evolutionary significance extends across phylogenetics, reproductive biology, life-history evolution, and 
adaptation to saline environments. This mini-review synthesizes the available literature to examine the 
species' taxonomic context, its contribution to hybridogenetic reproductive systems, the evidence for 
size-dependent reproductive trade-offs, and its ecological association with marine or highly saline 
habitats. Molecular phylogenetic studies place P. latidens within a genus characterized by complex 
evolutionary histories involving hybridization and unresolved relationships among some lineages. The 
species also has a distinctive role in unisexual reproductive complexes, where it acts as a paternal 
contributor to hybridogenetic lineages that retain the maternal genome while excluding the paternal 
genome during meiosis. Comparative life-history evidence further indicates a negative relationship 
between brood size and offspring size in smaller females, highlighting the influence of maternal body size 
on reproductive allocation. Its association with saline environments provides an additional perspective on 
the ecological and physiological challenges faced by euryhaline fishes, although direct species-specific 
evidence on osmoregulatory mechanisms and habitat preferences remains limited. Overall, P. latidens 
represents a valuable comparative model for investigating the interplay between evolutionary history, 
reproductive strategies, maternal investment, and environmental adaptation. Further integrative 
research combining molecular systematics, experimental reproductive biology, and salinity-tolerance 
studies is needed to clarify its ecological specialization and evolutionary role within Poeciliidae. 
Keywords: viviparous teleosts, maternal investment, offspring size, brood-size variation, hemiclonal 
inheritance, unisexual lineages, osmoregulation, evolutionary genetics, reproductive allocation, 
environmental physiology. 

 
 
Introduction. Poeciliopsis latidens (Garman, 1895) (Figure 1) is a poeciliid livebearer 
whose importance rests on three linked features: its placement within a genus central to 
evolutionary ecology, its association with hybridogenetic systems involving unisexual 
lineages, and its unusual ecological position as a marine or strongly euryhaline member 
of a family otherwise dominated by freshwater and brackish taxa (Mateos et al., 2019; 
Vrijenhoek et al., 1977; Reznick et al., 2017). The available literature is uneven: 
phylogenetic and comparative poeciliid studies clarify its broader systematic context, 
whereas direct species-level natural-history data for P. latidens are concentrated in 
reproductive and comparative life-history work rather than in dedicated monographs 
(Mateos et al., 2019; Zúñiga-Vega et al., 2023). 
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The aim of this mini-review is to synthesize current knowledge of Poeciliopsis 
latidens by integrating evidence on its phylogenetic placement, contribution to 
hybridogenetic reproductive systems, life-history variation, and association with saline 
environments. Particular emphasis is placed on identifying the species' contributions to 
comparative evolutionary research and distinguishing experimentally or comparatively 
supported findings from aspects of its biology that remain insufficiently documented. 
 

 
 

Figure 1. Poeciliopsis latidens, male (above), 21.2 mm SL, and female, 28.5 mm SL, Yecorato 
River, approximately 11 km north of Guasave, Sinaloa, Mexico; W. Brudon (Miller et al., 2005). 

 
Taxonomy and Phylogenetic Context. Poeciliopsis latidens belongs to Poeciliidae, a 
species-rich clade of internally fertilizing livebearing fishes that includes roughly 274–275 
valid species in about 27 genera, and to the genus Poeciliopsis, a lineage long used in 
research on life history, placentation, unisexual reproduction, and historical biogeography 
(Rodríguez-Machado et al., 2023; Reznick et al., 2017; Mateos et al., 2019; Evans et al., 
2011). More generally, poeciliids are unusually powerful comparative models because 
they combine short generation times, laboratory hardiness, and repeated evolution of key 
reproductive traits, which makes the systematic placement of any species, including P. 
latidens, relevant beyond pure taxonomy (Reznick et al., 2017; Johnson, 2025; 
Gavriloaie et al., 2025; Petrescu-Mag, 2026; Petrescu-Mag et al., 2019; Boaru & 
Petrescu-Mag, 2024).  

Within Poeciliopsis, phylogenetic relationships remained uncertain for many years 
because earlier studies often relied on mitochondrial markers alone, incomplete taxon 
sampling, or limited analytical frameworks, so the placement of some lineages was 
historically unstable (Mateos et al., 2019). A multilocus phylogeny based on seven 
nuclear and two mitochondrial loci improved resolution across the genus, although 
several relationships still remain unresolved, indicating that the evolutionary history of 
Poeciliopsis is partly reticulate and not fully captured by strictly bifurcating trees (Mateos 
et al., 2019). At the family level, genome-scale ultraconserved-element data likewise 
recover broad poeciliid structure while also showing gene-tree discordance and 
signatures of reticulate evolution, reinforcing the view that species-level placement 
should be interpreted in a history shaped by incomplete lineage sorting and hybridization 
(Rodríguez-Machado et al., 2023).  

The genus also carries a strong biogeographic signal. Comparative and time-
calibrated studies of poeciliids indicate a family origin in South America followed by major 
diversification in Central America, plus repeated dispersal and vicariance among South, 
Central, and North America and the Caribbean (Reznick et al., 2017). Within Poeciliopsis, 
north–south splits across Mexican barriers, including the Trans-Mexican Volcanic Belt, 
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appear repeatedly in phylogenetic reconstructions, showing that the lineage containing P. 
latidens should be understood in a broader history of dispersal across barriers that 
constrain many freshwater fishes (Mateos et al., 2019; Mateos, 2005). 

Like other poeciliids, P. latidens is a viviparous fish with internal fertilization, part of 
a family whose comparative value derives heavily from diversity in maternal provisioning, 
embryo retention, superfetation, and related life-history traits (Evans et al., 2011; 
Johnson, 2025; Zúñiga-Vega et al., 2023). Across Poeciliidae, these traits have been 
central to testing life-history theory because livebearing enables direct measurement of 
brood size, offspring size, reproductive allotment, and developmental stage, and the field 
is now moving toward standardized data collection for precisely those comparisons 
(Johnson, 2025).  

Direct recent evidence for P. latidens comes from comparative life-history work that 
measured brood size, offspring mass at birth, and reproductive allotment in six poeciliids, 
explicitly including this species (Zúñiga-Vega et al., 2023). In that dataset, P. latidens 
was the only species showing clear evidence of a size-dependent offspring number–
offspring size trade-off: small females that produced relatively large broods did so at the 
cost of smaller individual offspring, whereas this negative relationship was weaker in 
larger females (Zúñiga-Vega et al., 2023). That result is important because it shows that, 
even within a family famous for life-history diversification, P. latidens expresses a 
particularly clear constraint linking maternal body size to reproductive packaging of 
embryos (Zúñiga-Vega et al., 2023). The statistical relationships underlying this trade-off 
are shown directly for P. latidens in the species-specific embryo-mass plot (Figure 2).  

 

 
Figure 2. Female size and brood-size trade-off in Poeciliopsis latidens (Zúñiga-Vega et al., 2023). 
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A second major reproductive context for P. latidens is its role in the unisexual complexes 
of Poeciliopsis. Classic work showed that several all-female diploid forms in the genus 
arose by hybridization between sexual species, and one of the paternal contributors to 
these unisexual lineages is P. latidens (Vrijenhoek et al., 1977; Schultz, 1966, 1971). In 
these hybridogenetic forms, sperm from a sexual host fertilizes the egg, a hybrid soma is 
produced, but only the maternal genome is transmitted through the egg because the 
paternal genome is excluded during meiosis (Vrijenhoek et al., 1977; Schultz, 1971). P. 
latidens is therefore not only a sexual species in its own right but also part of the 
reproductive scaffold that has made Poeciliopsis one of the best-known vertebrate 
systems for studying the maintenance of sex, sperm dependence, hybrid origin, and the 
ecological genetics of clonal–sexual coexistence (Vrijenhoek et al., 1977; Schultz, 1971; 
Mateos et al., 2019). 

These hybrid systems also help explain why P. latidens matters beyond descriptive 
natural history. Hybridogenetic Poeciliopsis combine high heterozygosity with continued 
access to locally adapted host genomes, and their persistence has been interpreted as 
deriving from heterosis, maintenance of advantageous heterozygosity, and demographic 
advantages of all-female reproduction, especially in fluctuating environments (Vrijenhoek 
et al., 1977). Because one of the recurrent paternal hosts in these systems is P. latidens, 
the species sits directly inside one of the canonical empirical frameworks for thinking 
about the evolutionary stability of sexual and hemiclonal reproduction in vertebrates 
(Vrijenhoek et al., 1977; Schultz, 1971).  
 
Ecology, Habitat, and Salinity. The most distinctive ecological claim associated with 
Poeciliopsis latidens in the user’s question is that it is the only truly marine poeciliid. The 
corpus supports the broader interpretation that poeciliids as a subfamily are 
predominantly fishes of fresh and brackish waters, and that salinity is a primary 
environmental axis structuring fish distributions, with fluctuating saline habitats favoring 
euryhaline species over stenohaline ones (Reznick et al., 2017; Kültz, 2015; Seale & 
Breves, 2022; Smyth & Elliott, 2019). It also supports that P. latidens is singled out in 
searches and comparative work precisely because of its marine or strongly saline 
ecology, but the supplied species-specific papers do not provide a direct indexed 
sentence explicitly stating the “only truly marine poeciliid” formula, so that exact wording 
should be treated cautiously on the basis of this evidence set. 

What the evidence does support strongly is the physiological framework that makes 
such an ecology plausible. Euryhaline fishes tolerate wide salinity ranges through 
dynamic switching between salt uptake and salt secretion, water retention and excretion, 
plus osmosensing and epithelial transport mechanisms that detect and counter 
perturbations in osmotic balance (Kültz, 2015). The cellular stress response broadens 
salinity tolerance by protecting and repairing macromolecules, reallocating energy, 
arresting the cell cycle when needed, and, under severe stress, inducing programmed cell 
death (Evans & Kültz, 2020). In tidally variable environments, endocrine and branchial 
ion-transport responses allow some euryhaline teleosts to maintain osmoregulatory 
parameters within narrow ranges despite continuous salinity shifts, illustrating the sort of 
integrated physiology required of fishes occupying marine–estuarine transition zones 
(Seale & Breves, 2022). 

These general studies are relevant to P. latidens because changes in salinity alter 
not only survival but also behavior, reproduction, and competitive interactions at the 
habitat level (Smyth & Elliott, 2019). In euryhaline poeciliids such as Poecilia latipinna, 
salinity tolerance does not simply mean indiscriminate use of saline habitats: individuals 
often still prefer lower salinity water, can behaviorally avoid predator cues, and face 
trade-offs between osmoregulatory context and other fitness demands (Tietze & Gerald, 
2016). For P. latidens, this suggests that a marine association should not be reduced to 
tolerance alone; it likely involves a full ecological package of osmoregulation, habitat 
choice, predation regime, and reproductive persistence in saline environments, even 
though direct species-level experiments remain sparse in the present corpus (Kültz, 
2015; Smyth & Elliott, 2019) (Table 1). 
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Table 1 
Major research uses of Poeciliopsis latidens 

 

Research dimension What P. latidens contributes Evidence 

Systematics 
Anchors genus-level phylogenetic and biogeographic 

comparisons in Poeciliopsis 
Mateos et al., 2019 

Unisexual 

reproduction 

Serves as a paternal host species in hybridogenetic 

all-female lineages 

Vrijenhoek et al., 1977; 

Schultz, 1971 

Life-history 

evolution 

Shows a clear size-dependent trade-off between 

brood size and offspring size 

Zúñiga-Vega et al., 

2023 

Comparative 

poeciliid biology 

Belongs to a family central for studying viviparity, 

provisioning, and reproductive diversification 

Evans et al., 2011; 

Johnson, 2025 

Salinity adaptation 
Provides a rare poeciliid case relevant to marine or 

high-salinity ecology 

Kültz, 2015; Seale & 

Breves, 2022. 

 

Poeciliopsis latidens is studied, then, not because it is a heavily monographed species, 
but because it lies at the intersection of phylogeny, hybridogenetic reproduction, life-
history theory, and salinity adaptation in one of the most informative livebearing-fish 
radiations (Mateos et al., 2019; Evans et al., 2011; Johnson, 2025). For a narrative 
review, the strongest evidence base supports emphasizing its taxonomic placement, its 
role in hemiclonal systems, its demonstrable life-history trade-offs, and its unusual saline 
ecology, while being explicit that the precise claim of exclusive true marine status is 
more asserted by research context than directly documented in the indexed species-level 
sentences provided here. 
 
Conclusions. Poeciliopsis latidens occupies a distinctive position in poeciliid research 
because it connects several major evolutionary questions, including phylogenetic 
diversification, the persistence of unisexual reproductive lineages, maternal investment, 
and adaptation to saline environments. Its documented contribution to hybridogenetic 
systems and the size-dependent trade-off between brood size and offspring size provide 
particularly relevant evidence for studies of reproductive evolution. However, the 
available literature remains uneven, with stronger support for its reproductive and 
comparative significance than for the detailed physiological and ecological mechanisms 
underlying its association with saline habitats. The characterization of the species as 
uniquely marine within Poeciliidae should therefore be interpreted cautiously until 
supported by explicit, species-specific evidence. Future studies should prioritize direct 
measurements of salinity tolerance, osmoregulatory performance, habitat use, and 
reproductive success across environmental gradients, alongside improved phylogenetic 
and genomic analyses. Such research would strengthen the integration of P. latidens into 
broader comparative frameworks addressing the evolution of livebearing, reproductive 
diversity, and environmental adaptation in fishes. 
 
Acknowledgements. An AI-powered search engine for research - 
https://consensus.app – Consensus NLP, Inc – was used to summarize data in tables. 
 
Authors Contributions. IGO and IVPM wrote the manuscript; BM and IBD read and 
revised the manuscript. 
 
Conflicts of Interest. The authors declare that there is no conflict of interest. 
 
Data Availability. Not applicable. 



Poeciliid Research, 2026, Volume 16, Issue 1. 
https://poec.bio/ 

60 

 
Funding. This research received no external funding. 
 
 
References 
 
Boaru, A., & Petrescu-Mag, I. V. (2024). Superfetation as a precursor to the evolution of 

complex placentas in poeciliid fish. Poeciliid Research, 14(1), 30-33. 
Evans, J., Pilastro, A., & Schlupp, I. (2011). Ecology and evolution of poeciliid fishes. 

University of Chicago Press, 978-0-226-22276-9 
https://doi.org/10.7208/chicago/9780226222769.001.0001 

Evans, T. G., & Kültz, D. (2020). The cellular stress response in fish exposed to salinity 
fluctuations. Journal of Experimental Zoology. Part A, Ecological and Integrative 
Physiology, 333(6), 421–435. https://doi.org/10.1002/jez.2350 

Gavriloaie, C., Maxim, A., Bordea, D., Moldovan, B., Popescu, M., & Brașovean, I. (2025). 
Clonal-sexual contrasts in livebearing fishes: evolutionary, ecological and behavioral 
insights from Poecilia and Poeciliopsis complexes. Poeciliid Research, 15(1), 29-35. 

Johnson, E. S. (2025). Standardized approach to life history data collection in Poeciliid 
fishes. Ecology and Evolution, 15:e70735.  https://doi.org/10.1002/ece3.70735 

Kültz, D. (2015). Physiological mechanisms used by fish to cope with salinity stress. The 
Journal of Experimental Biology, 218, 1907-1914. 
https://doi.org/10.1242/jeb.118695 

Mateos, M., Domínguez-Domínguez, O., & Varela-Romero, A. (2019). A multilocus 
phylogeny of the fish genus Poeciliopsis: Solving taxonomic uncertainties and 
preliminary evidence of reticulation. Ecology and Evolution, 9, 1845-1857. 
https://doi.org/10.1002/ece3.4874 

Mateos, M. (2005). Comparative phylogeography of livebearing fishes in the genera 
Poeciliopsis and Poecilia (Poeciliidae: Cyprinodontiformes) in central Mexico. Journal 
of Biogeography, 32, 775-780. https://doi.org/10.1111/j.1365-2699.2005.01236.x 

Miller, R. R., Minckley, W. L., & Norris, S. M. (2005). Freshwater fishes of México. 
University of Chicago Press.  

Petrescu-Mag I. V. (2026). Multiple origins and losses of placentas in vertebrates: 
ecological and evolutionary significance. Studia Univestitatis Vasile Goldiș Seria 
Științele Vieții, 36(2), 115-121. 

Petrescu-Mag, I. V., Păpuc, T., Botha, M., & Balint, C. (2019). Placenta and its 
implications in sexual selection - a minireview. Poeciliid Research, 9(1), 25-31. 

Reznick, D., Furness, A. I., Meredith, R., & Springer, M. (2017). The origin and 
biogeographic diversification of fishes in the family Poeciliidae. PLoS ONE, 12(3): 
e0172546. https://doi.org/10.1371/journal.pone.0172546 

Rodríguez-Machado, S., Elías, D. J., McMahan, C., Gruszkiewicz-Tolli, A., Piller, K., & 
Chakrabarty, P. (2023). Disentangling historical relationships within Poeciliidae 
(Teleostei: Cyprinodontiformes) using ultraconserved elements. Molecular 
Phylogenetics and Evolution, 107965. 
https://doi.org/10.1016/j.ympev.2023.107965 

Schultz, R. J. (1966). Hybridization experiments with an all-female fish of the genus 
Poeciliopsis. The Biological Bulletin, 130(3), 415-429. 
https://doi.org/10.2307/1539747  

Schultz, R. (1971). Special adaptive problems associated with unisexual fishes. 
Integrative and Comparative Biology, 11, 351-360. 
https://doi.org/10.1093/icb/11.2.351 

Seale, A., & Breves, J. P. (2022). Endocrine and osmoregulatory responses to tidally-
changing salinities in fishes. General and Comparative Endocrinology, 114071. 
https://doi.org/10.1016/j.ygcen.2022.114071 

Smyth, K., & Elliott, M. (2019). Effects of changing salinity on the ecology of the marine 
environment. Oxford University Press,  161–174. 
https://doi.org/10.1093/acprof:oso/9780198718826.003.0009 



Poeciliid Research, 2026, Volume 16, Issue 1. 
https://poec.bio/ 

61 

Tietze, S., & Gerald, G. W. (2016). Trade-offs between salinity preference and 
antipredator behaviour in the euryhaline sailfin molly Poecilia latipinna. Journal of 
Fish Biology, 88, 1918 - 1931. https://doi.org/10.1111/jfb.12955 

Vrijenhoek, R., Angus, R., & Schultz, R. (1977). Variation and heterozygosity in sexually 
vs. clonally reproducing populations of Poeciliopsis. Evolution, 31(4),  767–781. 
https://doi.org/10.1111/j.1558-5646.1977.tb01069.x 

Zúñiga-Vega, J. J., Olivera-Tlahuel, C., Saleh-Subaie, N., & Suárez-Rodríguez, M. (2023). 
Life histories of poeciliid fishes: searching for a size-dependent trade-off between 
number and size of offspring. Ichthyological Research, 71, 106-118. 
https://doi.org/10.1007/s10228-023-00918-0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Received: 09 April 2026. Accepted: 10 October 2026. Published online: 21 October 2026. 
Authors: 
Ioan Gheorghe Oroian (IGO), Department of Environmental Engineering and Protection, Faculty of Agriculture, 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, 3-5 Calea Mănăştur Street, 400372 
Cluj-Napoca, Romania, e-mail: neluoroian@yahoo.fr  
Ioan Bănățean-Dunea (IBD), University of Life Sciences „King Mihai I” from Timișoara, Biology and Plant 
Protection Department, Faculty of Agriculture, 119 Calea Aradului, 300645 Timișoara, Romania, e-mail: 
ioan_banatean@usvt.ro https://orcid.org/0009-0002-5254-5208 
Bianca Moldovan (BM), Department of Environmental Engineering and Protection, Faculty of Agriculture, 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, 3-5 Calea Mănăştur Street, 400372 
Cluj-Napoca, Romania, e-mail: bianca.bordeanu@usamvcluj.ro 
Ioan Valentin Petrescu-Mag (IVPM), Department of Environmental Engineering and Protection, Faculty of 
Agriculture, University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, 3-5 Calea Mănăștur street, 
400372 Cluj-Napoca, Romania, ioan.mag@usamvcluj.ro https://orcid.org/0000-0002-9109-3833 
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited. 
How to cite this article:  
Oroian, I. G.,  Bănățean-Dunea, I., Moldovan, B., Petrescu-Mag, I. V. (2026). Poeciliopsis latidens: phylogenetic 
relationships, hybridogenetic reproduction, life-history trade-offs, and salinity adaptation. Poeciliid Research, 
16(1), 55-61. https://doi.org/10.67784/0090 
 


