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Abstract: The zoologist Dr. José Santiago Lima-Verde (1945-2019) made a number of major contributions to 
the field of animal biology in the northeastern Brazil, in particular through his research with snakes. While 
employed as a professor at Escola Superior de Agricultura de Mossoró, currently the Universidade Federal Rural 
do Semi-Árido, Prof. Lima-Verde established a herpetological collection which remained forgotten for a number 
of decades. In the present study, we describe the revitalization of this collection, which included the updating of 
the identification of the species and the compilation of the metadata on the collection, which is now named the 
Coleção Herpetológica Lima-Verde. We catalogued 80 specimens representing 30 species, including 23 species 
of snakes, five lizards, and two amphisbaenians. One third (30%) of the specimens had information on dates and 
sites, with the majority of these specimens being collected in the Brazilian State of Rio Grande do Norte during 
the 1970’s. We also catalogued 315 eggs of seven snake species, from 22 clutches laid in captivity. The collection 
presents unpublished data and will constitute a reference for future herpetological research on the species found 
in western region of State of Rio Grande do Norte. Our findings reinforce the importance of zoological collections 
for the understanding of patterns of biodiversity, and we would recommend the creation of more regional scientific 
collections and the broader recognition of their value as a basic source of biological data.
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Redescobrindo uma coleção científica esquecida no Estado do Rio Grande do Norte, 
Brasil: A coleção herpetológica do zoólogo José Santiago Lima-Verde

Resumo: O zoólogo Dr. José Santiago Lima-Verde (1945-2019) fez uma série de importantes contribuições para 
o campo da biologia animal no nordeste do Brasil, em particular através de sua pesquisa com serpentes. Enquanto 
professor da Escola Superior de Agricultura de Mossoró, atualmente Universidade Federal Rural do Semi-Árido, 
o Prof. Lima-Verde estabeleceu uma coleção herpetológica que permaneceu esquecida por várias décadas. No 
presente estudo, descrevemos a revitalização dessa coleção, que incluiu a atualização da identificação das espécies 
e a compilação dos metadados da coleção, que agora é denominada Coleção Herpetológica Lima-Verde. Nós 
catalogamos 80 espécimes representando 30 espécies, incluindo 23 espécies de serpentes, cinco lagartos e duas 
anfisbenas. Um terço (30%) dos exemplares possuíam informações sobre datas e locais de coleta, sendo a maioria 
desses espécimes coletados no Estado do Rio Grande do Norte durante a década de 1970. Também catalogamos 
315 ovos de sete espécies de serpentes, provenientes de 22 ninhadas obtidas em cativeiro. A coleção apresenta 
dados inéditos e constituirá uma referência para futuras pesquisas herpetológicas sobre as espécies encontradas na 
região oeste do Estado do Rio Grande do Norte. Nossos achados reforçam a importância das coleções zoológicas 
para a compreensão dos padrões de biodiversidade, e nós recomendamos a criação de mais coleções científicas 
regionais e o reconhecimento mais amplo de seu valor como fonte básica de dados biológicos.
Palavras-chave: Biodiversidade, Caatinga, Nordeste do Brasil, Coleções Científicas, Semiárido.
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Introduction
Zoological collections provide a wealth of information on wild 

animals, ranging from specimens (complete or partial) to samples of 
tissues, photographs, and recordings of vocalizations (Franco 2002, Vivo 
et al. 2014). These collections support the continuous and systematic 
accumulation of biological data, which provide important insights 
into the present and past configuration of a region’s fauna (Marinoni 
& Peixoto 2010, Zaher & Young 2003). Given their historical context 
and wealth of information, zoological collections constitute one of 
the principal sources of data for a range of research fields, including 
taxonomy, ecology, and biogeography.

The zoologist Dr. José Santiago Lima-Verde (1945-2019) was one of 
the principal scientists responsible for the late advances in herpetological 
research in the Northeast region of Brazil in the second half of the 
20th Century (Fernandes-Ferreira et al. 2014). His legacy includes 
the first records of a number of Amazonian reptiles in the semi-arid 
Caatinga domain, such as the Imantodes cenchoa (Linnaeus, 1758) and 
Mastigodryas boddaerti (Sentzen, 1796) (Nascimento & Lima-Verde, 
1989), as well as descriptions of new species, including the lizard, 
Colobosauroides cearensis Cunha, Lima-Verde & Lima, 1991, and the 
caecilian, Chthonerpeton arii Cascon & Lima-Verde, 1994. Some of 
Dr. Lima-Verde’s most important contributions on the reptilian fauna 
of the Caatinga of Rio Grande do Norte were the study “Fisioecologia 
e etologia de algumas serpentes da Chapada do Apodi” (Lima-Verde 
1976), in which he described the ecology and behavior of 20 species, 
and the description of the snake Erythrolamprus mossoroensis (Hoge & 
Lima-Verde, 1972), whose type-locality is the municipality of Mossoró 
(Hoge & Lima-Verde 1972).

As a professor at Escola Superior de Agricultura de Mossoró 
(ESAM), currently the Universidade Federal Rural do Semi-Árido 
(UFERSA), Dr. Lima-Verde collected a number of reptile specimens 
during his research activities, creating a personal herpetological 
collection. Years later, after being transferred to the Universidade 
Federal do Ceará (UFC), Dr. Lima-Verde founded this institution’s 
herpetological collection using specimens from his personal collection 
(Fernandes-Ferreira et al. 2014). However, part of this personal 
collection remained at the ESAM, where it was, forgotten, for a number 
of decades. Given the importance of zoological collections for the 
understanding of patterns of biodiversity, and the scientific legacy of 
Dr. Lima-Verde, in the present study, we i. revitalized the remaining 
material of his particular collection; ii. updated the identification 
of the specimens, and iii. made the collection available for future 
herpetological research.

Material and Methods

1. Revitalization of the collection

We retrieved the specimens collected by Dr. Lima-Verde, which had 
been left in the annex of the Laboratório Didático de Zoologia from 
the UFERSA, and transferred them to the Laboratório de Ecologia e 
Comportamento Animal (LECA). The material was poorly preserved, 
with many containers being damaged or inadequately sealed. Some 
specimens were exposed (not immersed properly), while others were 
in alcohol at concentrations of below 70%. We replaced the containers 
of the specimens that could be recuperated, and renewed the preserving 

fluid. We discarded the specimens that had decomposed due to 
inadequate storage conditions, and obtained a photographic record of 
all the revitalized specimens.

2. Taxonomic update

We identified all the specimens recovered from the Laboratório 
Didático de Zoologia to the lowest possible taxonomic level, using 
sources on the target taxa (Peters & Orejas-Miranda 1970, Campbell 
& Lamar 2004, Passos & Fernandes 2008, Pyron et al. 2013, Bernarde 
2014). We made an individually-numbered plastic label for each of the 
specimens recuperated, but we also took care to maintain the original, 
handwritten labels still attached to the specimens. We deposited all the 
material that had information on the collecting locality and date in the 
scientific collection Coleção Herpetológica do Semiárido (CHSA).

Results

We recuperated 80 specimens and 315 eggs (Figure 1). This set 
of biological specimens now constitutes the Coleção Herpetológica 
Lima-Verde - CHLV. The specimens we recuperated belong to 30 
species, including 23 snakes (N = 56 specimens), five lizards (N = 
21), and two amphisbaenians (N = 3). Erythrolamprus poecilogyrus 
(N = 11 specimens), Ameivula ocellifera (N = 9), and Amphisbaena 
vermicularis (N = 2) were the most abundant species of snakes, lizards, 
and amphisbaenians, respectively (Table 1).

Overall, 19 (24%) of the 80 specimens we recuperated were labeled 
with information on the locality and 24 (30%) with the collection date. 
These specimens were collected between 1970 and 1994 (Figure 2), 
although the majority (58%; N = 14) were obtained in the 1970’s. The 
vast majority (74%; N = 14) of the specimens from known localities 
were collected in the municipality of Mossoró (Figure 3). With the 
exception of the four Bothrops species (17% of the total), all the taxa 
occur in the Caatinga biome.

The 315 snake eggs we recuperated during the study were derived 
from clutches obtained in captivity between June and November, 1971 
(Figure 1a). Based on the labels, 275 of these eggs were produced by 
seven different snake species (Table 2), although 40 eggs from six 
clutches were unlabeled. While Lygophis dilepis had the largest number 
of eggs (N = 150), Philodryas nattereri was represented by the largest 
number of clutches (N = 7).

Discussion

The specimens deposited in the Coleção Herpetológica Lima-Verde 
were collected predominantly in the Rio Grande do Norte. This is related 
to the fact that Dr. José Santiago Lima-Verde conducted extensive 
research in the region of the Apodi Plateau, which lies on the border 
between the states of Ceará and Rio Grande do Norte (Lima-Verde 1976, 
Fernandes-Ferreira et al. 2014). Most of the species in the collection 
present wide geographic distribution, and are found in more than 
one South American morphoclimatic domain, including the Caatinga 
(Cavalcanti et al. 2014, Caldas et al. 2016). The exceptions are Epicrates 
assisi, Epictia borapeliotes, and Erythrolamprus mossoroensis which 
are endemic to the Caatinga (Hoge & Lima-Verde 1972, Guedes et 
al. 2014), and the four pitvipers (Bothrops brazili, B. jararacussu, 
B. fonsecai, and B. neuwiedi), which may have been acquired by Dr. 
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Figure 1. Sample of eggs (A), snakes (B), lizards (C), and amphisbaenians (D) of the Coleção Herpetológica Lima-Verde (CHLV). Scale bars = 5 cm.

Lima-Verde through scientific partnerships with the Instituto Butantan 
in São Paulo (e.g. Hoge & Lima-Verde 1972) and the Museu Paraense 
Emílio Goeldi in Belém (e.g. Cunha et al. 1991).

Most (70%) of the specimens deposited in the Coleção Herpetológica 
Lima-Verde are snakes, reflecting the research interests of Dr. Lima-
Verde (Hoge & Lima-Verde 1972, Lima-Verde 1976, Nascimento 
& Lima-Verde 1989). The most numerous species in the collection 
(Erythrolamprus poecilogyrus and Ameivula ocellifera) are known to be 
common in the Depressão Sertaneja Setentrional ecoregion (Mesquita 
et al. 2013, Passos et al. 2016). Three specimens (two snakes and one 
lizard) could not be identified due to their advanced decomposition, 
and a further three snake specimens could only be identified to genus. 
Despite this lack of identification, we can speculate on the taxonomic 
status of these last three specimens. The Thamnodynastes specimen was 
identified by Lima-Verde (1976) as Thamnodynastes nattereri, although, 
in fact, it seems likely be the recently described Thamnodynastes 
phoenix Franco, Trevine, Montingelli & Zaher, 2017, whose name refers 
to the fact that the type series was rescued from the fire that destroyed 
the herpetological collection of the Instituto Butantan in 2010 (Franco 
et al. 2017). The Micrurus specimen may represent a species from the 
Caatinga domain that has yet to be described formally, but is normally 
identified as Micrurus ibiboboca (Merrem, 1820) (Argôlo 2004, Guedes 
et al. 2014). The Xenodon specimen, which was dissected and is badly 
damaged, appears to be Xenodon merremii (Wagler in Spix, 1824), the 
only species of this genus found in the northern portion of the Caatinga 
domain (Costa & Bérnils 2018).

During the time he spent in Mossoró, Dr. Lima-Verde conducted 
a number of behavioral studies of captive snakes. These snakes were 
cared for by the ESAM’s laboratory assistant, Mr. Antônio Dantas 
Feitoza, who stored the clutches produced by the snakes in separate 
containers labeled with information on the species, origin, and date of 
oviposition. This systematic record contributed to the recuperation of 
the 315 snake eggs listed here (Table 2), which constituted probably 
part of the reproductive data presented by Lima-Verde (1976) in his 
study on the snakes of the Apodi Plateau. Despite this, no data have 
ever been published on the size of the eggs or clutches in these species. 
In this context, the data on Lygophis dilepis and Philodryas nattereri 
are especially interesting, given that the reproductive parameters of 
these species are known only from a few Caatinga populations (Vitt 
1980, 1983, Mesquita et al. 2011, Passos et al., 2014). The two clutches 
recorded here for Erythrolamprus mossoroensis are also extremely 
important, given that the biology of this Caatinga endemic species is 
still virtually unknown. We have now made these data available for 
future research on the snake species of the Caatinga region.

The rediscovery of the Coleção Herpetológica Lima-Verde has 
not only permitted the recuperation of one of Dr. Lima-Verde’s most 
important contributions to the zoology of northeastern Brazil, but also 
represents a valuable scientific legacy, which provides important insights 
into research conducted almost half a century ago. The revitalization 
of this collection has also expanded our historical knowledge on the 
herpetofauna of the semi-arid region of Rio Grande do Norte, given 
that the collection provides novel data on the biology of a number of 
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Table 1. Number of specimens recuperated of each reptile species deposited in the Coleção Herpetológica Lima-Verde (CHLV). The species are ranked by the number 
of specimens, in decreasing order. The specimens for which information on the collecting locality and date is available were deposited in the Coleção Herpetológica 
do Semiárido (CHSA), with the respective catalogue number being shown within parentheses.

TAXON NUMBER OF 
SPECIMENS CATALOG NUMBER CHLV (CHSAR)

Snakes

Erythrolamprus poecilogyrus (Wied, 1824) 11
CHLV 12 (CHSAR 387), CHLV 13 (CHSAR 388), CHLV 
16 (CHSAR 391), CHLV 34, CHLV 35, CHLV 36, CHLV 
37, CHLV 38, CHLV 39, CHLV 56, CHLV 57

Pseudoboa nigra (Duméril, Bibron and Duméril, 1854) 7 CHLV 14 (CHSAR 389), CHLV 22, CHLV 27, CHLV 45, 
CHLV 46, CHLV 54, CHLV 74

Lygophis dilepis (Cope, 1862) 5 CHLV 11 (CHSAR 386), CHLV 28, CHLV 29, CHLV 30, 
CHLV 31

Erythrolamprus viridis (Günther, 1862) 4 CHLV 18 (CHSAR 393), CHLV 47, CHLV 50, CHLV 24
Oxyrhopus trigeminus Duméril, Bibron and Duméril, 1854 3 CHLV 25, CHLV 26, CHLV 61
Erythrolamprus mossoroensis (Hoge and Lima-Verde, 1973) 2 CHLV 49, CHLV 55
Epictia borapeliotes (Vanzolini, 1996) 2 CHLV 51, CHLV 52
Micrurus ibiboboca (Merrem, 1820) 2 CHLV 41, CHLV 42
Philodryas olfersii (Lichtenstein, 1823) 2 CHLV 43, CHLV 44
Psomophis joberti (Sauvage, 1884) 2 CHLV 58, CHLV 59
Xenodon merremii (Wagler in Spix, 1824) 2 CHLV 40, CHLV 60
Apostolepis cearensis Gomes, 1915 1 CHLV 53
Boa constrictor Linnaeus, 1758 1 CHLV 62
Bothrops brazili Hoge, 1954 1 CHLV 33
Bothrops fonsecai Hoge and Belluomini, 1959 1 CHLV 77
Bothrops jararacussu Lacerda, 1884 1 CHLV 32
Bothrops neuwiedi Wagler in Spix, 1824 1 CHLV 78
Crotalus durissus Wagler in Spix, 1824 1 CHLV 80
Epicrates assisi Machado, 1945 1 CHLV 24 (CHSAR 426)
Micrurus sp. 1 CHLV 48
Oxybelis aeneus (Wagler in Spix, 1824) 1 CHLV 15 (CHSAR 390)
Thamnodynastes sp. 1 CHLV 17 (CHSAR 392)
Xenodon sp. 1 CHLV 79
Not identified 2 CHLV 75, CHLV 76

Lizards

Ameivula ocellifera (Spix, 1825) 9

CHLV 2 (CHSAR 377), CHLV 3 (CHSAR 378), CHLV 4 
(CHSAR 379), CHLV 5 (CHSAR 380), CHLV 6 (CHSAR 
381), CHLV 7 (CHSAR 382), CHLV 8 (CHSAR 383), 
CHLV 20, CHLV 21, CHLV 68

Tropidurus hispidus (Spix, 1825) 8 CHLV 9 (CHSAR 384), CHLV 10 (CHSAR 385), CHLV 19, 
CHLV 63, CHLV 64, CHLV 65, CHLV 66, CHLV 67

Hemidactylus mabouia (Moreau de Jonnès, 1818) 1 CHLV 69
Iguana iguana (Linnaeus, 1758) 1 CHLV 1 (CHSAR 375)
Polychrus marmoratus (Linnaeus, 1758) 1 CHLV 70
Not identified 1 CHLV 71

Amphisbaenians
Amphisbaena vermicularis Wagler in Spix, 1824 2 CHLV 23, CHLV 72
Amphisbaena alba Linnaeus, 1758 1 CHLV 73
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Figure 2. Number of the dated specimens (N = 24) collected per year (dotted line) 
and the cumulative percentage of dated specimens in the Coleção Herpetológica 
Lima-Verde between 1970 and 1994.

Figure 3. Collecting localities (municipality - state; CE = Ceará, RN = Rio 
Grande do Norte) of the 19 labeled specimens in the Coleção Herpetológica 
Lima-Verde, collected between 1970 and 1994.

Table 2. The number of eggs and clutches per snake species recuperated during 
the present study, now part of the Coleção Herpetológica Lima-Verde (CHLV). 
The material was collected between June and November, 1971. The species are 
ranked by the number of eggs, in decreasing order.

Species Clutches Eggs
Lygophis dilepis (Cope, 1862) 6 150
Philodryas nattereri Steindachner, 1870 7 56
Erythrolamprus mossoroensis (Hoge & 
Lima-Verde, 1973) 2 33

Erythrolamprus viridis (Günther, 1862) 4 15
Xenodon merremii (Wagler in Spix, 1824) 1 12
Micrurus sp. 1 5
Pseudoboa nigra (Duméril, Bibron & 
Duméril, 1854) 1 4

Not identified 6 40

very poorly-known species. Our findings also highlight the importance 
of regional scientific collections, which may provide valuable insights 
into the diversity of local faunas, as well as helping to offset the loss 
of material caused by recent incidents in major collections. The recent 
losses of collections in the fires at the Instituto Butantan in 2010, and at 
the Museu Nacional in 2018, were both the result of reduced investment 
in infrastructure and maintenance. In this context, we would emphasize 

the need for official incentives for the curatorship and maintenance of 
scientific collections throughout Brazil, but especially in poorly-studied 
regions, like the Caatinga, which are highly underrepresented. 
Long-term support for these collections will be essential to guarantee 
the understanding of the country’s biodiversity by future generations.
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