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RESUMO 

 

O gênero Phalotris, composto atualmente por 20 espécies, compreende serpentes de médio 

porte que se alimentam de répteis serpentiformes, possuem hábitos fossoriais e são tipicamente 

encontradas na diagonal de formações abertas da América do Sul. Muitas espécies do gênero 

carecem de revisões sistemáticas que usem da taxonomia integrativa para compreender as 

variações morfológicas, a presença de espécies crípticas e suas relações filogenéticas. Neste 

estudo utilizamos de dados de morfologia externa e hemipeniana, dados morfométricos, 

coloração e dados moleculares a fim de verificar o status taxonômico de P. matogrossensis. 

Analisamos os limites de sua variação ao longo da distribuição, a existência de espécies 

crípticas dentro da entidade taxonômica, e avaliamos os caracteres utilizados para diagnosticar 

esta espécie. Nossos resultados moleculares mostraram que, apesar de possuir alta diversidade 

genética, P. matogrossensis representa uma única entidade taxonômica e válida, e o grupo de 

espécies P. tricolor é parafilético, com P. mertensi como grupo irmão do grupo P. bilineatus, e 

P. matogrossensis como irmão das demais espécies do gênero. Os dados morfológicos mostram 

que P. matogrossensis possui caracteres que a diferenciam das demais espécies do gênero, com 

exceção de P. sansebastiani, não sendo possível separar as duas espécies com nenhum dos 

caracteres analisados neste estudo. Por conta da ausência de diferenças entre P. matogrossensis 

e P. sansebastiani, decidimos considerar P. sansebastiani como sinônimo junior de P. 

matogrossensis. Dado a divergências da osteologia craniana, hemipeniana e dos padrões dos 

colares nucais, optamos por retirar P. mertensi do grupo P. tricolo, e apresentamos uma 

redescrição da espécie. Phalotris matogrossensis então inclui espécimes com ocorrência na 

região centro-oeste, sudeste e sul do Brasil, leste do Paraguai, norte da Argentina, e oeste da 

Bolívia, possui dimorfismo sexual, e apresenta bons caracteres diagnósticos com relação as 

demais espécies do gênero.  

Palavras–chave: Elapomorphini. Hemipênis. Neotropical. Sistemática. Taxonomia. 

Xenodontinae. 

 

 

 

  



 

 

ABSTRACT 

 

The genus Phalotris, currently composed by 20 species, comprise medium sized snakes, which 

feed snake like reptiles, have fossorial habits and are typically from the diagonal of open 

formation in South America. Many species of the genus lack a systematic revision which use 

integrative taxonomy to understand the morphological variation, the presence of cryptic species 

and their phylogenetic relationship. Herein we used external morphology, and hemipenial, 

morphometric data, coloration pattern, and molecular data for the purpose to check the 

taxonomic status of the P. matogrossensis. We analyzed the limits of the variation along the 

distribution, the presence of the cryptic species within the taxonomic entity, and evaluate the 

characters used to diagnose this species. Our molecular results show a high genetic diversity in 

P. matogrossensis, which represent a valid species without cryptic diversity, and the group P. 

tricolor appears as paraphyletic, with P. mertensi as sister group of P. bilineatus group, and P. 

matogrossensis as sister for all other species of the genus. The morphological data show that P. 

matogrossensis has diagnosed characters in relation with other species of the genus, but P. 

sansebastiani, which was not possible to separate these two species with any of the characters 

analyzed in this study. Given the lack of differences between P. matogrossensis and P. 

sansebastiani, we decided consider P. sansebastiani as a junior synonym of P. matogrossensis, 

and we present a redescription of the species. Due to divergences in cranial osteology, 

hemipenis morphology and nuchal collars pattern, we opt to remove P. mertensi from the P. 

tricolor group. Phalotris matogrossensis includes specimens with occurrence in the midwest, 

southeast and south of Brazil, east of Paraguay, north of Argentina, and west of Bolivia, has 

sexual dimorphism, and presents good diagnostic characters in relation to the other species of 

the genus. 

Keywords: Elapomorphini. Hemipenis. Neotropical. Systematic. Taxonomy. Xenodontinae.
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INTRODUÇÃO GERAL  

As Serpentes, atualmente com cerca de 4038 espécies, representam uma linhagem com 

representativa diversidade dentre os répteis (UETZ et al., 2022; VITT; CALDWELL, 2014). 

Atualmente essa diversidade é dividida em 29 famílias (FIGUEROA et al., 2016; ZAHER et 

al., 2019), sendo que 12 destas possuem ocorrência na região Neotropical, contando com uma 

diversidade de mais de 886 espécies (GUEDES et al., 2017). Grande parte dessa riqueza 

encontra-se na família Dipsadidae, que, apesar de não existir um consenso quanto a hierarquia 

taxonômica dessa linhagem, com alguns autores optando pelo uso de Colubridae sensu lato, 

mantendo essa linhagem como subfamília (=Dipsadinae), enquanto outros optaram por elevar 

este grupo como família (=Dipsadidae), o monofiletismo desta linhagem têm sido 

extensivamente corroborado (FIGUEROA et al., 2016; PYRON; BURBRINK; WIENS, 2013; 

ZAHER et al., 2009, 2019). A subfamília Xenodontinae, que representa um importante ramo 

deste grupo para novo mundo, atualmente com 342 espécies, e 14 tribos (UETZ et al., 2022; 

ZAHER et al., 2009). Uma de suas tribos é a Elapomorphini, composta pelos gêneros 

Apostolepis Cope, 1862, Coronelaps Lema e Deiques, 2010, Elapomorphus Wiegmann, 1843, 

Parapostolepis Amaral, 1922, e Phalotris Cope, 1861, compreendendo atualmente 50 espécies, 

todas com hábitos fossoriais e criptozoicas com ocorrência principalmente cisandina pela 

América do Sul (ENTIAUSPE-NETO et al., 2021a, 2021b; UETZ et al., 2022; ZAHER et al., 

2019). O gênero Phalotris é composto por 20 espécies de médio porte que se alimentam de 

répteis serpentiformes e são encontradas nas áreas abertas de Cerrado e Mata Atlântica 

(CARVALHO et al. 2018; SAWAYA et al. 2008). O gênero foi separado de Apostolepis por 

apresentar uma placa pré-frontal única (COPE, 1861). Posteriormente, Phalotris foi rebaixado 

a subgênero por Laurent (1974) até sua revalidação por Ferrarezi (1994). O gênero Phalotris é 

caracterizado por possuir escamas pré-frontais fundidas em uma placa transversal única, cauda 

curta e romba, glândula de Duvernoy ligada ao músculo levator anguli oris, e por detalhes da 

osteologia craniana (FERRAREZZI, 1994). O monofiletismo do gênero foi corroborado a 

posteriori em filogenias utilizando dados moleculares (e.g. ZAHER et al., 2019). 

Phalotris foi subdividido em três grupos de espécies: grupo P. nasutus, P. bilineatus e 

P. tricolor (FERRAREZI, 1993). O grupo P. nasutus é diagnosticado, principalmente, pela 

escama rostral proeminente em formato pontudo ou cônico, com sua porção visível dorsalmente 

muito maior do que sua distância da pré-frontal; colar nucal amarelo com até três escamas 

dorsais de largura; coloração dorsal vermelho uniforme ou com faixa lateral longitudinal de cor 

escura; hemipênis bilobado, semicapitado e ornamentado por duas fileiras longitudinais, com 

cerca de seis espinhos bem desenvolvidos (FERRAREZZI, 1994). Atualmente o grupo P. 
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nasutus é composto por seis espécies: Phalotris concolor Ferrarezzi, 1994, Phalotris 

labiomaculatus Lema, 2002, Phalotris lativittatus Ferrarezzi, 1994, Phalotris nasutus (Gomes, 

1915), Phalotris nigrilatus Ferrarezzi, 1994, e Phalotris shawnella Smith, Brouard e Cacciali, 

2022 (SMITH; BROUARD; CACCIALI, 2022). 

O grupo P. bilineatus apresenta coloração dorsal com faixas escuras; ventre preto ou 

com manchas; colar nucal estreito, com menos de três escamas de largura; hemipênis com sulco 

espermático bifurcado no ápice (FERRAREZI, 1994). Atualmente é composto por oito 

espécies: Phalotris bilineatus (Duméril, Bibron e Duméril, 1854), P. illustrator Scrocchi, 

Giraudo e Nenda, 2022, P. lemniscatus (Duméril, Bibron e Duméril, 1854), P. multipunctatus 

Puorto e Ferrarezzi, 1994, P. normanscotti Cabral e Cacciali, 2015, P. reticulatus (Peters, 

1860), P. spegazzinii (Boulenger 1913) e P. suspectus (Amaral, 1924) (SCROCCHI; 

GIRAUDO; NENDA, 2022). 

Por fim, o grupo P. tricolor apresenta a escama rostral arredondada e pouco 

proeminente, padrão dorsal avermelhado uniforme, sem faixas ou linhas longitudinais, ventre 

branco, hemipênis bilobado, ou ligeiramente bilobado, espinhos pouco desenvolvidos e sulco 

espermático bifurcado proximalmente (FERRAREZZI, 1994). Este grupo possui ocorrência na 

Argentina, Brasil, Paraguai e Bolívia e é composto por seis espécies, P. cuyanus (Cei, 1984), 

P. matogrossensis Lema, D’Agostini e Cappellari, 2005, P. mertensi (Hoge, 1955), P. punctatus 

(Lema, 1979), P. sansebastiani Jansen e Köhler, 2008 e Phalotris tricolor (Duméril, Bibron e 

Duméril 1854) (FERRAREZZI, 1993; JANSEN; KÖHLER, 2008; LEMA; D’AGOSTINI; 

CAPPELLARI, 2005; MARTINS; DE LEMA, 2017; ZAHER, 1999). 

P. tricolor foi descrita inicialmente como Elapomorphus, sendo então a única espécie 

do gênero que possuía escama pré-frontal fundida, extremidade da cauda sem a mancha preta, 

corpo sem sem faixas e bandas nas regiões dorsal e ventral, e com colares nucais longos (> 3 

escamas de largura) (DUMÉRIL; BIBRON; DUMÉRIL, 1854). Posteriormente foi descrita P. 

mertensi, endêmica do Brasil, para separar os espécimes que possuem a borda das escamas 

dorsais pretas (HOGE, 1955). Phalotris punctatus posteriormente descrita para separar as 

espécies com ocorrência mais ao sul da distribuição, no norte e centro da Argentina; a principal 

característica diagnóstica apresentada em sua descrição é a coloração, com a lateral do dorso 

de cor ocre e o ventre amarelado (LEMA, 1979; MARTINS; DE LEMA, 2017). Ao sudoeste 

da distribuição do grupo foi descrita P. cuyanus, com ocorrência a oeste da Argentina, na 

Província de Córdoba, com indivíduos de coloração ocre uniforme (CEI, 1984). Lema, 

D’Agostini e Cappellari (2005) descreveram P. matogrossensis para separar os espécimes da 

região centro-oeste, sul e sudeste do Brasil, e a região oriental do Paraguai, que possuíam o 
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colar nucal branco muito maior que o colar nucal preto, ventre da cabeça branco imaculado, e 

colares que não atingem as escamas ventrais. Neste mesmo trabalho definiram P. punctatus 

como sinônimo júnior de P. tricolor; contudo, análises e discussões sobre o novo rearranjo não 

foram apresentadas, sendo apenas mencionado que “A análise dos tipos e de séries de 

exemplares de P. tricolor e P. punctatus produziram subsídios para a proposição de um novo 

arranjo taxonômico[...]” (LEMA; D’AGOSTINI; CAPPELLARI, 2005). 

Em uma revisão dos caracteres diagnósticos de P. cuyanus ficou constatado que, se por 

um lado existe a sobreposição com relação ao tamanho e razões dos colares nucais, por outro o 

número de escamas ventrais nos machos pode ser usado como bom caráter diagnóstico com 

relação a P. tricolor, não possuindo sobreposição (LEYNAUD; CABRERA; CARRASCO, 

2005). Posteriormente, algumas incongruências sobre os caracteres diagnósticos empregados 

na descrição de P. matogrossensis foram apresentadas, como a variação quanto ao tamanho dos 

colares nucais, que possui grande sobreposição entre P. tricolor e P. matogrossensis, e o uso 

por parte de Lema et al. (2005) de um crânio de P. matogrossensis para descrever a osteologia 

de P. tricolor (CACCIALI; MOTTE, 2007). Cacciali e Motte (2007) sugerem o uso da razão 

entre o colar nucal preto e o comprimento total dos indivíduos, mostrando que, para este caráter, 

não existe sobreposição entre as duas espécies. 

Em 2008 foi descrita P. sansebastiani, proveniente da Bolívia, cujo principal caráter 

diagnóstico é um triângulo vermelho na face dorsal da cabeça, além de características do colar 

nucal e coloração da cabeça (JANSEN; KÖHLER, 2008). É importante destacar que Jansen e 

Köhler analisaram apenas um indivíduo de P. matogrossensis, tendo como principal base 

comparativa o trabalho de descrição dessa espécie. Scrocchi e Giraudo (2012) registraram pela 

primeira vez P. sansebastiani para Argentina, e comentaram algumas diferenças quanto aos 

caracteres encontrados, como a ausência do triângulo vermelho no topo da cabeça e 

sobreposições com caracteres relacionados ao colar nucal de P. tricolor. Martins e Lema (2017) 

revalidaram P. punctatus, apontando que o motivo da sinonimização (veja LEMA; 

D’AGOSTINI; CAPPELLARI, 2005) se deu pela utilização de espécimes fixados com 

coloração perdida, e, com base na fotografia de espécimes vivos, a diferença entre P. tricolor e 

P. punctatus fica clara. Phalotris punctatus então ficaria com a distribuição mais austral do 

grupo P. tricolor, junto com P. cuyanus. Contudo, há algumas incongruências no texto de 

Martins e Lema (2007), como o indivíduo IBSP 21655 citado como material examinado tanto 

para P. punctatus e quanto para P. tricolor. Este mesmo exemplar fora usado para descrição da 

osteologia craniana de P. matogrossensis (LEMA; D’AGOSTINI; CAPPELLARI, 2005). 
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 Além disso, o mapa apresentado é apontado por autores subsequentes por possuir 

diversos problemas quanto a distribuição da P. punctatus (SCROCCHI; STAZZONELLI; 

CABRERA, 2019). Não obstante, P. mertensi teve seu posicionamento no grupo P. tricolor 

questionado por Martins e Lema (2017), por apresentar caracteres cranianos e hemipenianos 

divergentes das demais espécies do grupo; contudo, nenhuma decisão taxonômica foi tomada. 

É notado que os padrões de coloração e os colares nucais, apesar de terem sido 

extensivamente utilizados na taxonomia do grupo P. tricolor, apresentam grande variação 

quanto ao tamanho, formato, contato com as escamas ventrais, e a razão entre os colares (e.g. 

CACCIALI; MOTTE, 2007; SCROCCHI; GIRAUDO, 2012). Os dados de folidose e 

morfométricos, apesar de possuírem algumas exceções (e.g. LEYNAUD; CABRERA; 

CARRASCO, 2005), dificilmente têm a capacidade de serem utilizados como caracteres 

diagnósticos dada sua sobreposição em relação a quase todas as espécies do grupo P. tricolor. 

De acordo com o cenário apresentado, o limite específico das espécies do grupo Phalotris 

tricolor necessita de uma revisão detalhada, utilizando uma taxonomia integrativa (análises 

moleculares, dados morfológicos, hemipênis, padrões de coloração, e dados morfométricos), 

com uma amostragem significativa ao longo de sua distribuição, com representantes jovens e 

adultos para anotação de possíveis variações ontogenéticas, além de possíveis caracteres 

sexualmente dimórficos. Essa ampla abordagem integrativa trará uma melhor resolução 

taxonômica, definição do limite de distribuição das espécies e, consequentemente, sua história 

biogeográfica. Assim, será possível definir suas variações morfológicas, identificação de 

possíveis espécies crípticas e a validade das espécies do grupo P. tricolor evitando 

identificações errôneas, que podem atrapalhar projetos de conservação para o grupo. 
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Abstract 

The genus Phalotris, currently composed of 20 species, comprise medium-sized snakes which 

feed on snake-like reptiles, have fossorial habits and occur mostly along the diagonal of open 

formations in South America. Herein we reassess the taxonomy of P. matogrossensis, one of 

the six species of the P. tricolor group, to investigate the limits of the variation along its 

distribution, the presence of the cryptic species, and its diagnostic characters. Our molecular 

results reveal a high genetic diversity in P. matogrossensis, which represents a single taxonomic 

entity, but the P. tricolor group is paraphyletic, with P. mertensi being the sister of P. bilineatus 

group, while P. matogrossensis is the sister taxon of all remaining Phalotris. Due to divergences 

in cranial osteology, hemipenis morphology and nuchal collars patterns, we remove P. mertensi 

from the P. tricolor group. Given the lack of morphological differences, we consider P. 

sansebastiani a junior synonym of P. matogrossensis, and we present a redescription of the 

later species. 

 

Introduction 

Phalotris Cope, 1861 is a South American genus composed by 20 species of medium 

colorful snakes distributed in open formations from Northeastern Brazil to Southern Argentina 

(Martins & de Lema 2017; Nogueira et al. 2019; Uetz et al. 2022). Ferrarezi (1994) revalidated 

the genus to allocate species of Elapomorphini Jan, 1862 which have their prefrontal scale fused 

in a single plate. The genus was divided into three group of species: P. nasusuts group, (P. 

concolor Ferrarezzi, 1994, P. labiomaculatus Lema, 2002, P. lativittatus Ferrarezzi, 1994, P. 

nasutus (Gomes, 1915), P. nigrilatus Ferrarezzi, 1994, and P. shawnella Smith, Brouard & 
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Cacciali, 2022) with six species; P. bilineatus group (P. bilineatus (Duméril, Bibron & Duméril, 

1854), P. illustrator Scrocchi, Giraudo & Nenda, 2022, P. lemniscatus (Duméril, Bibron & 

Duméril, 1854), P. multipunctatus Puorto & Ferrarezzi, 1994, P. normanscotti Cabral & 

Cacciali, 2015, P. reticulatus (Peters, 1860), P. spegazzinii (Boulenger 1913), and P. suspectus 

(Amaral, 1924)), composed by eight species; and P. tricolor group, (P. cuyanus (Cei, 1984), P. 

matogrossensis Lema, D’Agostini & Cappellari, 2005, P. mertensi (Hoge, 1955), P. punctatus 

(Lema, 1979), P. sansebastiani Jansen & Köhler, 2008, Phalotris tricolor (Duméril, Bibron & 

Duméril 1854)) with six species (Puorto & Ferrarezzi 1994; Scrocchi et al. 2022).  

The Phalotris tricolor group includes species with a rounded rostral scale, dorsal pattern 

reddish, without stripes, ventral region immaculate whitish, and nuchal collars (white and 

black) more than three dorsal scales wide (Ferrarezzi 1994). The taxonomy of some species of 

this group has been pointed to as instable (e.g. P. matogrossensis – Cacciali and Motte, 2007; 

P. sansebastiani – Scrocchi and Giraudo, 2012; P. punctatus – Lema et al., 2005, Martins and 

Lema, 2017). Although these species have been subject of taxonomy studies, they have never 

been revised under an integrative approach.  

Phalotris matogrossensis is a species of the P. tricolor group occuring in Brazilian 

midwest, southeast and south, and in eastern Paraguay (Cacciali and Motte 2007; Lema et al. 

2005; Nogueira et al. 2019). After its description some inconsistencies was pointed, as the skull 

of a P. matogrossensis that was used as P. tricolor to diagnosed it, and characters related to the 

size of the white collar in relation to the black collar that was pointed as an ineffective to 

differentiate P. matogrossensis from other species of the group, due to its variation (Cacciali & 

Motte 2007; Lema et al. 2005). Additionally, the description P. sansebastiani is based on a 

small sample of specimens from the P. tricolor group, which not cover the entire variation of 

the species, used these character to differentiate both species (Jansen & Köhler 2008). 

Given such incongruences and the lack of a deep taxonomic revision by using an 

integrative approach on this species, in this research we aim to evaluate the external 

morphology, coloration, hemipenis morphology, measurements and molecular data of Phalotris 

matogrossensis. 

 

Material and methods 

Morphological analysis 

We examined 88 specimens of P. matogrossensis and 75 individuals from other species, 

including P. labiomaculatus (n=2), P. mertensi (n=43), P. nasutus (n=8), P. sansebastiani 

(n=3), and P. tricolor (n=12) (Appendix A) from six collections: BRAZIL–Coleção 
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Herpetológica "Alphonse Richard Hoge", Instituto Butanta (IBSP); Museu de Ciências e 

Tecnologia, Pontifícia Universidade Católica do Rio Grande do Sul (MCP); Coleção Zoológica 

da Universidade Federal de Mato Grosso do Sul (ZUFMS); Museu de Zoologia da Universidade 

Estadual de Campinas "Adão José Cardoso" (ZUEC); PARAGUAY– Museo Nacional de 

Historia Natural del Paraguay (MNHNP); ARGENTINA– Museo Noel Kempff Mercado 

(MNKR). 

We examined 14 meristic and six morphometric characters (Table 1), in addition to the 

coloration pattern and morphology of the hemipenis. Sex was determined by the presence or 

absence of hemipenes through a ventral incision at the base of the tail. An digital caliper (0,01 

mm) and a flexible ruler (1 mm) were used for measured individuals. We followed the 

terminology of Dowling (1951) for counting the ventral scales, and Peters (1964) and Vanzolini 

et al. (1980) for pholidosis. For lower jaw length we followed (Cundall et al. 2016) for the 

length/wide of the nuchal collar we count the numbers dorsal scales at the vertebral line and 

measured with a pachymeter. We surveyed the geographic coordinates of the data catalogs of 

zoological collections using Google Earth software and the map was made in QGIS 3.12.3.  

As there is no data about reproductive information of Phalotris matogrossensis, we 

considered adults the individuals which has at least 60% of the size of the longest individual of 

that sex, following Parker and Plummer (1987), who indicate that most snakes reach sexual 

maturity at 60 to 75% of their maximum size, information is corroborated by Braz et al. (2014) 

for P. lativittatus. For coloration and morphometric characters we included only adults, 

considering a possible ontogenetic variation; for scale counts we included all individuals, since 

there is no ontogenetic variation in this type of character (Thorpe 1975). 

 

Hemipenial morphology 

We prepared eight hemipenes, one from P. mertensi and seven from P. matogrossensis. 

We followed the technique described by Pesantes (1994), with modifications by Zaher (1999), 

and Zaher and Prudente (2003). We stained the external calcareous structures with alizarin red, 

as suggested by Nunes et al. (2012), for a better visualization of microstructures in the surface 

of the organ. Terminology follows Dowling & Savage (1960), Zaher (1999) and Myers & Cadle 

(2003). 

 

Molecular Analysis 

We sequenced fragments of the Cytochrome-b mitochondrial gene (Cytb) from 10 

specimens of P. matogrossensis. We extracted genomic DNA from liver samples using the 
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phenol-chloroform protocol of Sambrook and Russell (2001). We used the Cytb primer pair of 

Pook et al. (2000), following PCR conditions described by Carvalho et al. (2020). PCR 

reactions consisted of 1× buffer, dNTPs at 0.2 mM, each primer at 0.2 μM, MgCl2 at two mM, 

one U Taq polymerase, and two μl of template DNA, in a total reaction volume of 25 μl. We 

used the following PCR cycling program: 94 °C for 2 min, followed by 35 cycles of 94 °C for 

30 s, 59 °C for 1 min, and 72 °C for 1 min, and a final 5 min extension at 72 °C. We purified 

PCR products with Ethanol/Sodium Acetate and sequenced them on an ABI 3730XL DNA 

Analyzer (Applied Biosystems, Foster City, CA, USA). Resulting sequences were edited and 

aligned using Geneious v9.1.2 with the MUSCLE algorithm using default parameters (Edgar 

2004). We aligned our Cytb sequences with Cytb sequences of other species of Phalotris and 

with Apostolepis flavotorquata (GQ895854.1) as outgroup, which are available in GenBank. 

The final aligned dataset used in all analyses comprised 582 base pairs (bp) of Cytb.  

We implemented a Maximum Likelihood tree inferred in RAxML (Stamatakis 2014) 

via raxmlGUI 2.0 (Edler et al. 2021). We run the analysis using a ML + rapid bootstrap setting 

with HKT+G substitution model and 1,000 bootstrap replicates. Substitution model was tested 

with Modeltest (Darriba et al. 2020) in raxmlGUI 2.0. In addition, we ran a PTP species 

delimitation analysis (Zhang et al. 2013) using the ML Tree, which the calculations were 

performed on PTP websever (http://species.h-its.org/ptp/), with 500,000 MCMC generations, 

thinning set at 100 and burn-in at 10%. We also ran a Bayesian Inference (BI) performed in 

BEAST v.2.6.3 (Bouckaert et al. 2019) for 10 million generations, sampling every 1,000 steps 

using a Yule Process tree prior. We checked for stationarity by visually inspecting trace plots 

and ensuring that all values for effective sample size were above 200 in Tracer v1.7.1 (Rambaut 

et al. 2018). The first 10% of sampled genealogies were discarded as burn-in, and the maximum 

clade credibility tree with median node ages was calculated with TreeAnnotator v.2.6.3 

(Bouckaert et al., 2019). With this tree, we ran a Generalized Mixed Yule Coalescent (GMYC) 

for species delimitation (Fujisawa & Barraclough 2013; Pons et al. 2006) in the R v 4.1.1 (R 

Core Team, 2021) by using the package splits (Ezard, Fujisawa & Barraclough, 2017). We 

calculated sequence divergences (uncorrected p-distances) among species/individuals using 

MEGA v10.1.1 (Kumar et al. 2018). 

 

Results 

 

Molecular results 
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In this study 6 of the 20 species were included. This is the first study that includes P. 

matogrossensis in a phylogeny (Figure 1). Our phylogeny recovered three major clades within 

Phalotris with high support. The first clade is represented only by P. matogrossensis, a member 

of P. tricolor group, sister of the remaining clades. The second clade is composed of P. nasutus 

and P. lativittatus, members of the P. nasutus group. The third clade is composed of P. 

bilineatus, P. lemniscatus (members of the P. bilineatus group) and Phalotris mertensi. 

Phalotris matogrossensis has high genetic diversity, forming three subclades with high support 

(pp=1); however, our topology did not recover any morphological or geographical pattern. On 

the other hand, P. mertensi shows a low genetic diversity, demonstrated by the branches size. 

Out of P. tricolor group we found P. nasutus as paraphyletic, due to an individual from Mato 

Grosso state. 

 

Morphological results 

Phalotris matogrossensis presents noticeable difference from the other species of P. 

tricolor group, except for P. sansebastiani, which we were not able to find any diagnostic 

characteristic to separate both species. The black and white collars show a wide variation in 

size and shape in P. matogrossensis, which included the intervals find in P. sansebastiani. 

Additionally, we observed gradient levels of the presence of the red triangle on top of the head. 

We found differences between male and female in size, which males are smaller (maximum 

SVL 549mm) than females (maximum SVL 885mm), the ratio between SVL and TL, and the 

number of subcaudals scale (Table 1). 

After a review of part of type series, and a topotype of P. sansebastiani and several 

specimens of P. matogrossensis, and since there are no diagnostic characters that split P. 

matogrossensis and P. sansebastiani, thus, we considered P. sansebastiani as a junior synonym 

of P. matogrossensis. 

Phalotris matogrossensis Lema, D’Agostini & Cappellari (Figure 2) 

Type locality: Cuiabá, Mato Grosso, Brazil; Type Specimen: MCP 12801 

Phalotris matogrossensis Lema, D’Agostini & Cappellari, 2005. Iheringia. Série Zoologia vol. 

95: 65-78. 

Phalotris sansebastiani Jansen & Köhler, 2008. Senckenbergiana biológica vol. 88: 103-110 

(New Synonymy). 

Definition– Phalotris matogrossensis belong to the P. tricolor group by rounded and no 

prominent rostral; dorsal coloration reddish or ocher, without lines or bands; venter cream and 
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immaculate; and, wide white and black nuchal collars (3 or more scales of width) it differs from 

all other species of the genus, but P. tricolor group. Diagnosed from the other species of P. 

tricolor group by the following combination of characters: 1) pattern of the coloration of the 

ventral portion of the head (immaculate or with black spot, but never predominantly black); 2) 

snout red, immaculate, or with tiny black spots; 3) color of infralabials (usually immaculate or 

with black spot, but predominantly red); 4) pattern of black collar (well defined at the posterior 

margin of dorsal region; reaches the first dorsal scale row and usually the extreme tips of the 

ventral scale); 5) the size of the black collar in relation to the white nuchal collar (usually 

subequal), 6) all dorsal, with exception to the nuchal portion, are red and immaculate; 7) 

hemipenis deeply bilobed, with long lobes (twice as long as wide), semicalyculate, 

semicapitate, with small spines at the body of the organ, and sulcus spermaticus bifurcating at 

the first half of the body. 

Diagnosis (conditions for P. matogrossensis in parantheses)– Differs from P. mertensi 

by its black tips on dorsal scales (absent); number of ventrals in males, 219–230 (193–218 in 

P. matogrossensis); format of the distal border of the black nuchal collar in “M” shape and 

undefined (distal border of the black nuchal collar well defined and without “M” shape); and 

the maximum size, 700mm for males and 1200mm for females (600 for males and 900mm for 

females). From P. cuyanus by its dorsal color greyish yellow to ochre (uniform red); and a 

tendency of more ventrals scale in male, 216–224, mean 220.3 (193–218 [205,3 ± 6,9]). From 

P. tricolor by the ratio of the black nuchal collar in relation to the SVL in males, 0,027–0,039, 

mean 0,034 (0,012–0,020 [0,016  ± 0,002]); the ratio of the black nuchal collar in relation to 

the HL, 0,9 and 2,1 in males, and 1–1,6 in females (0,33–0,67[0,48  ± 0,09] in males and 0,25–

0,55 [0,41  ± 0,08] in females); the black nuchal collar usually reach the ventrals (usually reach 

the paraventrals of the extreme tip of ventrals); ventral face of the head usually entirely black, 

or with more black than white in adults (ventral face of the head is white immaculate or with 

few black spots). From P. punctatus by its dorsal coloration reddish on vertebral zone, 

becoming ocher at lower sides (dorsal region fully reddish). 

Description (Table 1, Figure 3 and Figure 4)– Phalotris matogrossensis is medium-size 

snake (♂ SVL 142–549mm and TL 15,1–57,8 mm, and ♀ SVL 165–885 mm and TL 10,7–

55,7mm) with short tail in relation with the SVL (♂ 7,9% to 11,3% [9,9% ± 0,6], and ♀ 5,8% 

and 8% [6,9% ± 0,4%]). The head is slightly distinct from neck, with an oval shape in dorsal 

view, and a round and not prominent rostral. There are two internasal, a pre-frontal scale with 

a trapezoid format, more wide than high, one supra-ocular, a frontal with a pyramidal shape, 

and two parietals. The lateral view of the head shows six supralabials, with the second and the 
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third in contact with the orbit, seven infralabials, rarely six, with the first to the fourth (rarely 

third) in contact with the anterior gular, and the fourth and five (rarely third and fourth) in 

contact with the posterior gular; one pre-ocular, two post-ocular and temporals in 1+1 

composition. The ventral view of the head has two pairs of genials, the first pair in contact with 

the first four infralabial scale (rarely 1–3), and the second in contact with the fourth and fifth 

(rarely third and fourth); number of gular scales vary between four and five, rarely three. Dorsal 

region of the body has 15 rows of dorsal scale along the entire dorsum (15-15-15); the ventral 

region of the body has numerous ventrals (194–218♂ and 204–235♀). The tail is short and has 

a subtle constriction at the cloacal region, the cloacal scale is simple and the number of 

subcaudals varied between 26–33 for males and 19–25 for females.  

Coloration –The coloration in life and in preservative follow a similar pattern, with 

differences on thered which in preservative becomes whitish. The dorsal view of the head has 

a black hood, with a reddish blotch on the snout which may vary from a reddish snout spotted 

by black dots to a red triangle with sharp edges. At the nuchal region there is a white collar, 

with sharp edges that starts ate the end of the parietals, and the size vary from three to seven 

scales width (Figure 3). The white nuchal collar is followed by a black collar with a sharp edge 

at the proximal edge and a soft border at the distal margin, with two to nine scales width (Figure 

3). Supralabials are red, usually forming a gradient from immaculate at the first, some black 

spots starting at the second and in the fourth and fifth completely black at the top of the scale, 

until the medial portion of the sixth with a sharp edge and white at the distal part of the scale. 

Variation in this pattern occurs, with some individuals with almost no black spots or the with 

collar takes all sixth scale; infralabials are usually red and immaculate, but some individuals 

have black spot, or even blotches; the ventral portion of the head is immaculate white or with 

black spots; white nuchal collar may starts at the middle of sixth until the distal portion of fifth 

supralabial; black collar has a sharp edge at both limits and finish at paraventrals, rarely in the 

second row of dorsals or in the border of ventrals. The dorsal color of the body is uniform red, 

and the color of the venter is immaculate white, the color of the tail maintains the same of the 

body for both faces, dorsal and ventral region. 

Sexual dimorphism (Table 1 and Figure 5)– The ratio between SVL and TL show some 

differences between male and female with almost no overlap, the tail of the male in relation 

with the SVL varied from 7,9% to 11,3% (9,9% ± 0,6), and in female this ratio varied between 

5,8% and 8% (6,9% ± 0,4%). The number of ventral scales is bigger in female (♂ 194–218 

[205,6 ± 6,7]; and ♀ 204–235 [220,5 ± 7,3]), and, on the other hand, the number of subcaudals 

is bigger in males (♂ 26–33 [30,2 ± 1,5]; and ♀ 19–25 [23,2 ± 1,3]) with no overlap. 
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Hemipenial morphology (n=7)– When fully everted and expanded hemipenis of P. 

matogrossensis is deeply bilobed, caliculate and semicapitate. The sulcate face present small 

spines in the proximal region, distributed in three or four diagonal lines, forming a “V” shape, 

which finished where the sulcus bifurcated. The sulcus bifurcated in the proximal region of the 

hemipenis body, with a centrolineal condition to the branches. The branches in the proximal 

region present lateral flounces which became calyces in the distal portion. The assulcate face 

present a nude region in the proximal portion of the body following by small spines, follows by 

body calyces in the capitulum, calycular pockets in the point of bifurcation, and calyces in the 

branches. 

Distribution (Figure 6): Phalotris matogrossensis occurs in Cerrado Ecoregion, in 

Midwest, Southeast, and South region of Brazil, and there is a record in South of Brazil within 

Uruguayan Savanna. In Paraguay, the species occur only on oriental region, in Humid Chaco; 

In Bolivia there are records in Chiquitano Dry Forest, in east part of the country; and in 

Argentina, the species occurs in the northern part of the country, the only know locality which 

the species occurs in sympatry with P. tricolor. The altitude where the species occurs varied 

from 78m to 1200m above the sea level when considered literature and our analyzed data. 

 

Discussion 

On P. matogrossensis and P. sansebastiani 

Specimens of P. matogrossensis analyzed herein showed characters which differs from 

almost all other members of the P. tricolor group, with exception of P. sansebastiani. Jansen 

and Köhler (2007) used information from the description paper of P. matogrossensis to 

determine the differences of both species, with only one individual of P. matogrossensis, from 

Paraguay was analyzed. Herein we found many incongruences between our results and the 

description paper of P. matogrossensis (see Lema et al. 2005), mainly in coloration aspects of 

head, nuchal collar and black collar. 

The description of P. sansebastiani indicated some characteristics of nuchal and black 

collar, coloration of the head, with a red triangle in the dorsal view of the head, and the shape 

of snout which differ from P. matogrossensis (Jansen & Köhler 2008). Individuals of P. 

sansebastiani found in northern Argentina did not have the red triangle in the head (see Scrocchi 

& Giraudo 2012), and all other characteristics are sharing with our results for P. matogrossensis 

including the ratio between the Black Collar and the Snout–vent length pointed by Cacciali and 

Mote (2007) to separated P. matogrossensis and P. tricolor. In the description paper of P. 
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sansebastiani the diagnose for separated both species are the red triangle in the head, the 

subequal size of the nuchal and black collar, the black collar which usually reach the first scale 

row and sometimes in the tips of the ventral, gular and infralabial region with black dots or 

mottled with black, and the shape of the head and snout (Jansen & Köhler 2008).  Our results 

demonstrate that the main differences between both species are questionable, which show 

overlap in all diagnosed characters. We found different gradients about the red triangle pattern 

in the dorsal view of the head, gular coloration, and the reaches of the black collar in the same 

locality (Fig. 4), additionally the size of the black and nuchal collar varied considerably, with 

many specimens show collars in subequal size (Table 1). 

Comments on P. tricolor group 

The Phalotris tricolor group appears in our analyses as paraphyletic, which P. mertensi 

take a position as sister of P. bilineatus group (with low support), and P. matogrossensis as 

sister of all other Phalotris. The position of P. mertensi in the P. tricolor group was already 

questionable due to its skull characteristics (see Hofstadler-Deiques & Lema 2005). Also 

differences in hemipenis was already noticed (Fig. 63 in Zaher 1999), showing a different shape 

than other species of P. tricolor group, with a slightly bilobed organ. Additionally, the black 

collar is not well defined at the distal margin (Figure 7), different than all other species of the 

group. Therefore, to maintain the monophyly of the groups/clade we opt to keep P. mertensi as 

incertae sedis and considered P. matogrossensis as a representative of P. tricolor group, due to 

its morphological and hemipenial characteristics. 

Phalotris punctatus was described by Lema (1979), synonymized as a junior of P. 

tricolor by Lema (2005), and recently revalidate (Martins & de Lema 2017). The new 

distribution of P. punctatus is allopatric with P. tricolor, occurring in Bolivia and in region 

occidental of Paraguay, while P. tricolor occurs in the south part of Paraguay and Argentina 

(Martins & de Lema 2017). On its distribution, Scrocchi et al. (2019) pointed out some 

incongruences in the revalidation paper. Herein we found two individuals from Paraguay, 

Department of Boqueron, Filadelfia, in P. tricolor distribution range, with the presence of black 

dots on dorsal region (Figure 8), a characteristic diagnostic for P. punctatus (Martins & de 

Lema 2017). Furthermore, there are several errors along the revalidate paper, such as the 

individual IBSP.21655 which appears as P. tricolor and P. punctatus in the “specimens 

examined” section in Martins and de Lema (2017), and the same individual was used to describe 

the cranial osteology and pholidosis of P. matogrossensis and is included as material examined 

for P. tricolor in Lema et al. (2005). Beyond that, P. sansebastiani was not included in the 

material analyzed, nor in the comparison during diagnoses, even after its presence was recorded 
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close to the type locality of P. punctatus (see Scrocchi & Giraudo 2012). Phalotris punctatus 

lacks a systematic taxonomic review to better defined its taxonomic status, variation 

boundaries, and its validity as a valid species. Herein our sample is limited to few localities, 

due to that we opt to do not take any taxonomy consideration.  

 

Conclusions 

Our results did not separate P. matogrossensis and P. sansebastiani, according to 

pholidosis, morphometric, hemipenial and coloration data. Therefore, the characteristics found 

in the population from Bolivia represents a regional variation, found in some individuals from 

other localities, but in lower rate. However, a molecular approach using data from populations 

from Bolivia, Argentina and Paraguay is urgent to corroborate, the data present at this work. 

The position of P. mertensi in P. tricolor group was questioned and we opt to maintain this 

species as icertae sedis, and P. punctatus present several incongruences about its taxonomy 

status and lacks a revision to determine the validity of the species and the taxonomic limits.  
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APPENDIX A – Material examined 

 

Phalotris labiomaculatus (n=2) BRAZIL: MARANHÃO: Estreito (MPEG-24156); 

TOCANTINS: Filadelfia (MPEG-24378). 

Phalotris matogrossensis (n=91): BOLIVIA: SANTA CRUZ: San Matias (UFMT-95), 

SANTA CRUZ DE LA SIERRA: Guarayos (MNKR 4811), Nuflo de Chavez (MNKR 1004 

[paratype of P. sansebastiani]). BRAZIL: MATO GROSSO: Cáceres (UFMT-9000), Cuiabá 

(UFMT- 298, 1481, 1712, 2075, 2870, 3653, 4124, 5147, 5806, 5895, 5922, 6768, 7203, 7215, 

7378, 7696, 8400, 9517, 9589, 9860, 10511, 10524, 11238, 11318, 11514, 11555, 11837, 

11905, 11908, 11963, ZUEC-792), Nossa Senhora do Livramento (UFMT-11791), Poconé 

(UFMT-279, 1482, 1483, 11234), Pontes e Lacerda (UFMT-11049), Santo Antônio do 

Leverger (MCP-1747, UFMT-6591), Várzea Grande (UFMT-3187, 10494); MATO GROSSO 

DO SUL: Anastácio (ZUFMS-REP00185-186), Aquidauana (ZUFMS-REP00183-184, 187-

190, 964, 1663, 1671, 1675, 2026, 2028, 2132, 2958, 2969-2970, 2972, 3313), Campo Grande 

(ZUFMS-REP00260, 1426-1427, 2027, 2110, 2169, 2386, 2483, 2487-2488, 2532, 3228, 3233, 

3336), Corumbá (UFMT-1220-1222), Ladário (ZUFMS-REP00965), Porto Murtinho 

(ZUFMS-REP00182, 3223), Selvíria (ZUFMS-REP02682), Terenos (ZUFMS-REP03278). 

PARAGUAY: CENTRAL: Aregua, (MNHNP2627), Asunción (MNHNP9279), Mariano 

Roque Alonso (MNHNP10085); CORDILLERA: Caacupe (MNHNP2628). 

Phalotris mertensi (n=43): BRAZIL: ESPIRITO SANTO: Cachoeira do Itapemirim 

(IB-11040); GOIAS: Anápolis (IB-2631); MATO GROSSO DO SUL: Campo Grande 

(ZUFMS-REP00191, 1132); SÃO PAULO: Altinopolis (IB-1715), Américo Brasiliense 

(ZUEC-1675), Araraquara (IB-89290, MCP-878), Avaré (IB-2469, 82702), Bento de Abreu 

(IB-8523), Botucatu (IB-89277, 89313), Brotas (MCP-7315), Buri (IB-8434), Campinas 

(ZUEC-3530), Candido Mota (IB-9094), Cosmopolis (IB-1466), Ibira (IB-81508), Igarapava 

(IB-8993), Inúbia Paulista (IB-85300), Itapetininga (IB-91517, 92240), Itapolis (ZUEC-1688), 

Itú (IB-79799), Jarinu (IB-5159), Matão (ZUEC-4035), Mogi Guaçú (ZUEC-1469), Nova 

Europa (IB-7829), Novo Horizonte (MCP-811), Paderneiras (IB-86748), Pardinho (IB-84240), 

Penápolis (IB-8363), Pirassunuga (IB-2676), Pontal (IB-9653), Praia Grande (MCP-867), Rio 

Claro (IB-89655), Sagres (IB-84172, 85301), Sales de Oliveira (MCP-16754), Sumaré (IB-

82259, ZUEC-173), Tambau (IB-7512). 

Phalotris nasutus (n=8): BRAZIL: MATO GROSSO: Cláudia (UFMT-3773, 3779), 

Guarantã do norte (UFMT-7545), Nova Maringa (UFMT-11233), Querência (MPEG-21970), 
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Tangará da Serra (UFMT-11951), Vale de São Domingos (UFMT-1471); MATO GROSSO 

DO SUL: Nova Andradina (ZUFMS-REP02190). 

Phalotris tricolor (n=10): BOLIVIA: SANTA CRUZ DE LA SIERRA: Andres Ibañez 

(MNKR 3009), Angel Sandoval (MNKR 1393), Cordillera (MNKR 1884, 3312, 4171), Villa 

Olimpo (MNKR 2516). PARAGUAY: BOQUERÓN: Filadelfia (MNHNP5158-5159, 5161, 

10029, 10099, 10574). 
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Table Caption 

Table 1. Meristic and morphometric characters in Phalotris matogrossensis. Variables: SVL, snout-vent 

length; TL, tail length; HL, head length; BC, Black Cap; WnL, white nuchal collar; BnL, black nuchal 

collar; SL, supralabials; IL, infralabials; Il+AC, infralabials in contact with the chin shield anterior; 

Il+PC infralabials in contact with the chin shield posterior; PE, preoculars; PO, postoculars; Te, 

temporal. 

Phalotris matogrossensis 

Variables Male (n=47) Female (n=42) 

SVL 142–549 165–885 

TL 15,1–57,8 10,7–55,7 

TL/SVL 0,079–0,111 (0,100 ± 0,006) 0,059–0,074 (0,069 ± 0,003) 

HL 6,8–17,7 10,3–26,2 

Suprapalbial Length/ HL 0,75–0,87 (0,8 ± 0,02) 0,65–0,87 (0,78 ± 0,04) 

BC/HL 0,63–0,78 (0,72 ± 0,03) 0,64–0,77 (0,71 ± 0,03) 

WnL/HL 0,37–0,64 (0,51 ± 0,06) 0,36–0,71 (0,49 ± 0,07) 

WnL/SVL 0,012–0,020 (0,016 ± 0,002) 0,011–0,022 (0,015 ± 0,002) 

BnL/HL 0,33–0,67 (0,48 ± 0,09) 0,25–0,55 (0,41 ± 0,08) 

BnL/SVL 0,010–0,033 (0,016 ± 0,004) 0,008–0,017 (0,012 ± 0,002) 

Ventrals 193–218 (205,3 ± 6,9) 204–235 (220,4 ± 7,2) 

Subcaudals 26–33 (29,9 ± 1,6) 19–25 (23,1 ± 1,3) 

Total segments 223–251 (236,3 ± 7,3) 230–261 (244 ± 7,5) 

Gular 3–6 (4,3 ± 0,7) 3–6 (4,3 ± 0,6) 

Dorsais 15-15-15 15-15-15 

SL 6 6 

IL 6 (n=6), 7 (n=40) 6 (n=1), 7 (n=37), 8 (n=1) 

Il+AG 1–3 (n=6), 1–4 (n=40) 1–3 (n=1), 1–4 (n=38) 

Il+PG 3–4 (n=6), 4–5 (n=40) 3–4 (n=1), 4–5 (n=38) 

PreO 1 (n=46), 2 (n=1) 1 

PO 2 2 

Te 1+1 1+1 

WnL (scales) 3–6 (4,6 ± 0,79) 3–7 (4,7 ± 0,9) 

BnL (scales) 3–9 (4,5 ± 1) 2–6 (3,9 ± 0,8) 
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Figure caption 

 

 

Figure 1. Phylogenetic tree using Cyt-b for species of the genus Phalotris recovered by Bayesian analysis 

in MrBayes. 
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Figure 2. Phalotris matogrossensis in life from Selviria, Mato Grosso do Sul state, Brazil. (ZUFMS-

REP02682). Photo by Diego J. Santana. 
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Figure 3. Patterns of coloration of the head and variation in white and black collar in dorsal, lateral, and 

ventral view. a) individual (UFMT-1222) from Corumbá, Mato Grosso do Sul, Brazil; b) individual 

(UFMT-1220) from Corumbá, Mato Grosso do Sul Brazil; c) individual (UFMT-95) from San Matias, 

Santa Cruz, Bolivia; and d) individual (UFMT-298) from Cuiabá (type locality), Mato Grosso, Brazil. 

Scale bar: 2cm. 
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Figure 4. Coloration pattern, scalation and hemipenial morphology of Phalotris matogrossensis. a) 

dorsal and ventral view of P. matogrossensis (UFMT-1221); b) dorsal, lateral, and ventral view of the 

head and neck of P. matogrossensis (UFMT-1221); c) sulcate and asulcate view of the hemipenis 

(UFMT-298). Scale bar: 5cm (a), and 2cm (b, c). 
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Figure 5. Box plot showing sexual dimorphism of tail length in relation with the snout-vent length (upper 

left), number of ventral scales (upper right), number of subcaudals scales (lower left), and number of 

total segments (lower right). 
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Figure 6. Distribution map based of Phalotris matogrossensis.  Abbreviations: ES = Espírito Santo; GO 

= Goiânia; MG = Minas Gerais; MS = Mato Grosso do Sul; MT = Mato Grosso; PR = Paraná; RJ = Rio 

de Janeiro; RS: Rio Grande do Sul; SP = São Paulo; ARG= Argentina; BOL: Bolivia; PRY = Paraguay. 
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Figure 7. Coloration pattern, scalation and hemipenial morphology of Phalotris mertensi. a) dorsal and 

ventral view of P. mertensi (IB-89313); b) dorsal, lateral, and ventral view of the head and neck of P. 

mertensi (IB-89313); c) sulcate and asulcate view of the hemipenis (ZUEC-4035). Scale bar: 5cm (a), 

and 2cm (b, c) 
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Figure 8. Phalotris tricolor in dorsal and ventral view showing black spots along de dorsal region of the 

body. Voucher MNHNP-10574 from Paraguay, Department of Boqueron, Filadelfia, CRC: 526mm and 

TL: 56mm. 

  



39 
 

 

Normas para submissão revista Zootaxa 

 

https://www.mapress.com/index.php/zt/about/submissions#authorGuidelines 

 

Author guideline 

Information for authors 

Aim and scope 

Zootaxa is a peer-reviewed international journal for rapid publication of high quality papers on any 

aspect of systematic zoology, with a preference for large taxonomic works such as monographs and 

revisions. Zootaxa considers papers on all animal taxa, both living and fossil, and especially encourages 

descriptions of new taxa. All types of taxonomic papers are considered, including theories and methods 

of systematics and phylogeny, taxonomic monographs, revisions and reviews, catalogues/checklists, 

biographies and bibliographies, identification guides, analysis of characters, phylogenetic relationships 

and zoogeographical patterns of distribution, descriptions of taxa, and nomenclature. Open access 

publishing option is strongly encouraged for authors with research grants and other funds. For those 

without grants/funds, all accepted manuscripts will be published but access is secured for subscribers 

only. All manuscripts will be subjected to peer review before acceptance. Zootaxa aims to publish each 

paper within one month after the acceptance by . 

Based on length, two categories of papers are considered. 

1) Research article 

Research articles are significant papers of four or more printed pages reporting original research. Papers 

between 4 and 59 printed pages are published in multi-paper issues of 60, 64 or 68 pages. Monographs 

(60 or more pages) are individually issued and bound, with ISBNs. 

Zootaxa encourages large comprehensive taxonomic works. There is no upper limit on the length of 

manuscripts, although authors are advised to break monographs of over 1000 pages into a multi-volume 

contribution simply because books over 1000 pages are difficult to bind and too heavy to hold.  

Very short manuscripts with isolated descriptions of a single species are generally discouraged, 

especially for taxa with large number of undescribed species. These short manuscripts may be returned 

to authors without consideration. Short papers on species of economic, environmental or phylogenetic 

importance may be accepted at the discretion of editors, who will generally encourage and advise authors 

to add value to the paper by providing more information (e.g. checklist of or key to species of the genus, 



40 
 

 

biological information......). Short papers of 4 or 5 pages accepted for publication may be shortened for 

publication in the Correspondence section. 

2) Correspondence 

High quality and important short manuscripts of normally 1 to 4 pages are considered to fill blank pages 

in multi-paper issues. Zootaxa publishes the following six types of correspondence: 

• opinions and views on current issues of interests to systematic zoologists (e.g.) 

• commentary on or additions/corrections to papers previously published in Zootaxa(e.g. Zootaxa 1494: 

67-68) 

• obituary in memory of deceased systematic zoologists (e.g. Zootaxa 545: 67-68) 

• taxonomic/nomenclatural notes of importance 

• book reviews meant to introduce readers to new or rare taxonomic monographs (interested 

authors/publishers must write to subject editors before submitting books for review; editors then prepare 

the book review or invite colleagues to prepare the review; unsolicited reviews are not published) 

• and short papers converted from manuscripts submitted as research articles but are too short to qualify 

as formal research articles. 

These short contributions should have no more than 20 references and its total length should not 

exceed four printed pages (except editorials). Neither an abstract nor a list of key words should be 

included; major headings (Introduction, Material and methods...) should NOT be used, except for new 

taxon heading and references. A typical correspondence should consist of (1) a short and concise title, 

(2) author name and address (email address), (3) a series of paragraphs of the main text,and (4) a list of 

references if any. For correspondence of 3 or 4 pages, the first or last paragraph may be a summary. 

Commentaries on published papers are intended for scholarly exchange of different views or 

interpretations of published data and should not contain personal attack; authors of concerned 

papers may be invited to reply to comments on their papers.  

Special issues 

Special issues with collected papers such as a Festschrift (see Zootaxa 1325 and Zootaxa 1599) within 

the scope of the journal are occasionally published. Guest editors should send the proposal to the chief 

editor for approval and instructions. Although guest editors for special issues are responsible for 

organising the peer review of papers collected within these issues, they must follow Zootaxa's style, 

stardard and peer review procedures. If any papers by the guest editors are to be included in the special 

issue, then these papers must be handled by editors/colleagues other than the editor(s) involved. Special 

issues must be 60 or more pages. Normally funding is required to offset part of the production cost. 

https://www.mapress.com/zootaxa/2007f/zt01494p068.pdf
https://www.mapress.com/zootaxa/2007f/zt01494p068.pdf
https://www.mapress.com/zootaxa/2007f/zt01545p068.pdf
http://mapress.com/zootaxa/support/Q&A.htm#determine%20the%20importance%20of%20short%20communications
http://mapress.com/zootaxa/list/2006/2006-09.html#Zootaxa%201325
http://mapress.com/zootaxa/list/2007/2007-09.html#Zootaxa%201599
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Author payment for open access is strongly encouraged. Reprints can be ordered for the entire issue or 

for individual papers. 

Preparation of manuscripts 

1) General. All papers must be in English. Authors whose native language is not English are encouraged 

to have their manuscripts read by a native English-speaking colleague before submission. Nomenclature 

must be in agreement with the International Code of Zoological Nomenclature (4th edition 1999), which 

came into force on 1 January 2000. Author(s) of species name must be provided when the scientific 

name of any animal species is first mentioned (the year of publication needs not be given; if you give it, 

then provide a full reference of this in the reference list). Authors of plant species names need not be 

given. Metric systems should be used. If possible, use the common font Times New Roman and use as 

little formatting as possible (use only bold and italics where necessary and indentions of paragraphs 

except the first). Special symbols (e.g. male or female sign) should be avoided because they are likely 

to be altered when files are read on different machines (Mac versus PC with different language systems). 

You can code them as m# and f#, which can be replaced during page setting. The style of each author is 

generally respected but they must follow the following general guidelines. 

2) The title should be concise and informative. The higher taxa containing the taxa dealt with in the 

paper should be indicated in parentheses: e.g. A taxonomic revision of the genus Aus (Order: family). 

3) The name(s) of all authors of the paper must be given and should be typed in the upper case (e.g. 

ADAM SMITH, BRIAN SMITH & CAROL SMITH). The address of each author should be given 

in italics each starting a separate line. E-mail address(es) should be provided if available.  

4) The abstract should be concise and informative. Any new names or new combinations proposed in 

the paper should be mentioned. Abstracts in other languages may also be included in addition to English 

abstract. The abstract should be followed by a list ofkey wordsthat are not present in the title. Abstract 

and key words are not needed in short correspondence. 

5) The arrangement of the main text varies with different types of papers (a taxonomic revision, an 

analysis of characters and phylogeny, a catalogue etc.), but should usually start with 

an introduction and end with a list of references. References should be cited in the text as Smith 

(1999), Smith & Smith (2000) or Smith et al. (2001) (3 or more authors), or alternatively in a 

parenthesis (Smith 1999; Smith & Smith 2000; Smith et al. 2001). All literature cited in the text must 

be listed in the references in the following format (see a sample page here in PDF). 

http://www.iczn.org/iczn/index.jsp
http://mapress.com/zootaxa/support/reference.pdf
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A) Journal paper:   

Smith, A. (1999) Title of the paper. Title of the journal in full, volume number, issue number if possible 

& page range.  

B) Book chapter:   

Smith, A. & Smith, B. (2000) Title of the Chapter. In: Smith, A, Smith, B. & Smith, C. (Eds), Title of 

Book. Publisher name and location, pp. x–y.  

C) Book:  

Smith, A., Smith, B. & Smith, C. (2001) Title of Book. Publisher name and location, xyz pp. 

D) Internet resources  

Author (2002) Title of website, database or other resources, Publisher name and location (if indicated), 

number of pages (if known). Available from: http://xxx.xxx.xxx/ (Date of access). 

Dissertations resulting from graduate studies and non-serial proceedings of conferences/symposia are to 

be treated as books and cited as such. Papers not cited must not be listed in the references. 

Please note that:  

 

(1) journal titles must be written in full (not abbreviated)   

 

(2) journal titles and volume numbers are followed by a ","  

 

(3) page ranges are connected by "n dash", not hyphen "-", which is used to connect two words.  

For websites, it is important to include the last date when you see that site, as it can be moved or deleted 

from that address in the future. 

On the use of dashes: (1) Hyphens are used to link words such as personal names, some prefixes and 

compound adjectives (the last of which vary depending on the style manual in use). (2) En-dash or en-

rule (the length of an ‘n’) is used to link spans. In the context of our journal that means numerals mainly, 

most frequently sizes, dates and page numbers (e.g. 1977–1981; figs 5–7) and also geographic or name 

associations (Murray–Darling River; a Federal–State agreement). (3) Em-dash or em-rule (the length of 

an ‘m’) are used far more infrequently, and are used for breaks in the text or subject, often used much 

as we used parentheses. In contrast to parentheses an em-dash can be used alone; e.g. What could these 

results mean—that Niel had discovered the meaning of life? En-dashes and em-dashes should not be 

spaced.  

http://mapress.com/zootaxa/support/reference.pdf
http://mapress.com/zootaxa/support/reference.pdf
http://mapress.com/zootaxa/support/reference.pdf
http://mapress.com/zootaxa/support/reference.pdf
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6) Legends of illustrations should be listed after the list of references. Small illustrations should be 

grouped into plates. When preparing illustrations, authors should bear in mind that the journal has a 

matter size of 25 cm by 17 cm and is printed on A4 paper. For species illustration, line drawings are 

preferred, although good quality B&W or colour photographs are also acceptable. See a guide here for 

detailed information on preparing plates for publication. 

7) Tables, if any, should be given at the end of the manuscript. Please use the table function in your 

word processor to build tables so that the cells, rows and columns can remain aligned when font size 

and width of the table are changed. Please do not use Tab key or space bar to type tables.  

8) Keys are not easy to typeset. In a typical dichotomous key, each lead of a couplet should be typed 

simply as a paragraph as in the box below: 

1 Seven setae present on tarsus I ; four setae present on tibia I; leg I longer than the body; legs black in 

color ... Genus A  

- Six setae present on tarsus I; three setae present on tibia I; leg I shorter than the body; legs brown in 

color ... 2 

2 Leg II longer than leg I ... Genus B  

- Leg II shorter than leg I ... Genus C  

Our typesetters can easily convert this to a proper format as in this PDF file. 

Deposition of specimens  

Whenever possible, authors are advised to deposit type specimens in national or international public 

museums or collections. Authors are also advised to request registration numbers of deposited material 

in advance of the acceptance of papers to avoid unnecessary delay of publication. Some countries (e.g. 

Australia) require that primary type specimens be deposited in collections of the country of origin; 

authors are advised to take this into consideration. 

Submission 

Please follow the above basic guidelines and check if your manuscript has been prepared according to 

the style and format of the journal. Authors are encouraged to submit manuscripts by e-mail as 

attachments to the subject Editors responsible for your taxa or subject areas; manuscripts on small insect 

orders without subject editors should be submitted to Dr Ernest Bernard (ebernard@utk.edu) or 

Dr Andrew Whittington (awhittington@flyevidence.co.uk); manuscripts on other invertebrate taxa 

without subject editors should be submitted to the Chief editor. 

Prior to submitting a manuscript and figures to an editor, please check our website if there are two or 

more editors per subject, and then contact one of these to announce your intention to submit a manuscript 

http://mapress.com/zootaxa/imaging/index.html
http://mapress.com/zootaxa/support/key.pdf
https://mapress.com/zt/Editors
mailto:ebernard@utk.edu
mailto:awhittington@flyevidence.co.uk
https://mapress.com/zt/Editors
https://mapress.com/zt/Editors
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for review. Please indicate the size of the manuscript, the number of figures and the format of these files. 

Your editor can then respond with special instructions, especially for the submission of many image 

files. 

 

When you submit your manuscript to your editor, it will be more expedient to the review process if you 

offer the names of three or more potential reviewers with their complete postal and email addresses. It 

is also important to include the following statements in your cover letter: 

1) All authors agree to its submission and the Corresponding author has been authorized by co-

authors; 2) This Article has not been published before and is not concurrently being considered for 

publication elsewhere (including another editor at Zootaxa); 3) This Article does not violate any 

copyright or other personal proprietary right of any person or entity and it contains no abusive, 

defamatory, obscene or fraudulent statements, nor any other statements that are unlawful in any way. 

Otherwise, your manuscript will not be processed.  

 

For manuscripts with numerous illustrations, which might be saved as separate TIFF or JPG files, for 

the purpose of review, it will be easier and more efficient for the subject editors and reviewers to have 

the figures converted into one larger PDF (Portable Document Format) file, instead of requiring the 

subject editor to save many files, cutting and copying these into a string of messages/files to the 

reviewers. You should retain the original figures in a higher resolution format for the final production 

of the accepted paper. For the text, PDF file along with RTF (Rich Text format) files are preferred. The 

advantage of submitting a rtf file for the text part of the manuscript is that the reviewers can emend the 

manuscript electronically. If you can not prepare PDF files, then submit text in RTF and the figures in 

TIFF (line drawing scanned at 600 dpi and half tone at 300 dpi; please use LZW compression, if you 

can, to reduce the size of e-files for easy transmission); if halftone TIFF files are too big (exceeding 2 

MB), then submit them in jpeg. See here for detailed information on preparing plates for publication. 

Vector files (charts, maps etc) are best submitted as EMF. 

If you do not have access to e-mail, you can send three copies of the manuscript by post. Please double 

space your ms and leave ample margins for printed manuscripts.  

Authors of accepted papers will be asked to submit an electronic version of the manuscript so that the 

publisher needs not to re-key or scan the ms. At this stage, the text part of the ms must be submitted as 

RTF or MS Word files and figures as TIFF files. Authors please be aware that line drawings must be 

scanned at 600 to 1200 dpi as line art (=1 bit); they must NOT be scanned as 8 bit or full colour images. 

Please read details here. 

http://www.adobe.com/products/acrobat/readstep2.html
http://mapress.com/zootaxa/imaging/index.html
http://mapress.com/zootaxa/support/final-files.pdf
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In submitting the final version of revised manuscript to editors, authors are asked to provide the 

following information to all proper typesetting and indexing of the manuscript: 

1) All the authors' names, emails and orcids. (https://orcid.org/)  

2) Author last name and running title (<60 characters; to be used in footer)  

3) High taxon name (i.e. taxon section in Zootaxa website) and number of new taxa described in the 

paper 

Authors need to complete and return an Assignment of Copyright form when paper is accepted for 

publication. Authors of institutions that do not allow transfer of copyrights to publishers (e.g. 

government institutions such as USDA, CSIRO) should attach a copyright waiver or similar documents. 

Review process  

When a manuscript is received by the Editor, he/she will have it reviewed by at least two peers qualified 

to evaluate the manuscript and he/she normally asks the reviewers to complete the review in one month. 

However, the reviewing process will normally take longer, depending on the length of the manuscript 

and reviewer's responses. 

Publication 

Once the manuscript is accepted by your subject editor, final files, produced according to Zootaxa 

requirement, will be forwarded by your subject editor to the chief editor, who will then link with author 

and the printer to ensure that the paper is published without unnecessary delay. Normally the proof will 

be sent to the author for checking 1 to 3 weeks after the final files are accepted. The paper will usually 

be published with two weeks (for larger papers it will take longer) once the corrections to the proof are 

received. 

Page charge and colour plates. There is no page charge for publishing with Zootaxa. Publication 

of colour figures/photographs in online edition is also free of charge (print version in black and white). 

If colour plates in the print edition are desired, authors will be asked to contribute towards the full cost. 

Current rates: 100 USD for 1 colour page; 25% off for 2 or more colour pages. 

Order colour plates here: https://store.mapress.com/author-service/65-colour-plates.html 

Open access. Zootaxa endorses the open access of taxonomic information and has published more open 

access taxonomic papers than any other journal. Authors who have funds to publish are strongly 

encouraged to pay a fee of 20 US$ per printed page to give free online access of their papers to all 

readers at this site or their own site. Open access papers are read by more people and are expected to 

have higher citation rates. 

http://mapress.com/zootaxa/support/copyright.rtf
https://www.mapress.com/j/zt/pages/view/Editors
http://mapress.com/zootaxa/support/final-files.pdf
http://mapress.com/zootaxa/support/final-files.pdf
https://store.mapress.com/author-service/65-colour-plates.html
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All open access papers are licensed under a Creative Commons Attribution-NC 4.0 Unported License. 

Order open access here: https://store.mapress.com/author-service/51-open-access.html 

Reprints. Each author will be given a free e-reprint (PDF) for personal use (printing a copy for own 

use or exchange with other researchers, but not for deposition in a library/website/ftp-site for public 

access).  

Printed copies of each paper/monograph in the form of the regular reprint can also be produced by the 

Publisher for purchase by authors at cost to authors, with a discount based on the number of copies 

ordered.  

Order reprints here: https://store.mapress.com/author-service/66-reprints.html 

Order hard copies here: https://store.mapress.com/hard-copies/67-hard-copy.html 

A designated cover image will appear as the online issue cover image or printed volume cover image 

when published. If you would like your image to be put there please visit: 

Order Designated cover image here: https://store.mapress.com/author-service/68-244-designated-

cover.html 

Quick Downloads 

Recommendations about nomenclature for papers submitted to Zootaxa 

Guide (one page PDF) for preparing final files for publication 

Quick guide (one page PDF) for reference style 

EndNote output style for Zootaxa (prepared by Paulo Petry) 

Recommended form for listing corrections to proof 

Copyright form 

Important links 

 (4th edition 1999) 

Nomenclator Zoologicus  

https://store.mapress.com/author-service/51-open-access.html
http://mapress.com/zootaxa/support/reprint.html
https://store.mapress.com/author-service/66-reprints.html
https://store.mapress.com/hard-copies/67-hard-copy.html
https://store.mapress.com/author-service/68-244-designated-cover.html
https://store.mapress.com/author-service/68-244-designated-cover.html
https://www.mapress.com/zootaxa/2011/f/zt02943p062.pdf
http://mapress.com/zootaxa/support/final-files.pdf
http://mapress.com/zootaxa/support/reference.pdf
http://mapress.com/zootaxa/support/Zootaxa.ens
http://mapress.com/zootaxa/support/corrections.rtf
https://www.mapress.com/zootaxa/support/copyright.pdf
http://uio.mbl.edu/NomenclatorZoologicus/
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ZooBank 

 

http://www.zoobank.org/

