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Abstract.  A survey of butterflies of Michoacán, Mexico, found 262 species in 131 
genera, four subfamilies, and one family of Hesperioidea from 123 localities.  Forty-
four species are reported as endemic to México.  This is the first checklist of 
skippers for Michoacán, and 32% of the species recorded in the country are listed.  
The species are grouped according to distribution in biogeographical provinces and 
altitudinal ranges by using parsimony and similarity algorithms.  The species are 
distributed by altitude, and this is corroborated by the analysis of the two algorithms.  
 
Resumen.  Se presenta un estudio de las mariposas de la familia Hesperiidae en 
Michoacán, México, se registran 262 especies, 131 géneros, 4 subfamilias  y 123 
localidades de recolecta.  Esta es la primera lista de hespéridos para el estado, 
incluye el 32% de las especies registradas en el país, de las cuales 44 son 
endémicas a México.  Con base en los algoritmos de parsimonia y similitud, las 
especies se agruparon con respecto a su distribución en las provincias 
biogeográficas y los pisos altitudinales que conforman el territorio Michoacáno.  Las 
especies tienen un arreglo altitudinal y esto se corrobora por el análisis de ambos 
algoritmos. 
 

Introduction 
 

Inadequate information is available for insects in Mexico.  The study of 
Lepidoptera includes research in several areas and different groups.  Papilionoidea 
is considered a model taxon for diversity and conservation studies, as well as 
genetic and ecological research.  Most work is on the Papilionidae, Pieridae, 
Nymphalidae, and Lycaenidae families, and only a few references mention or 
analyze the distribution and diversity of specific taxa or those difficult to study (v. gr. 
Hesperiidae). 

Some authors (Ehrlich 1958; Ehrlich and Ehrlich 1967; Ackery 1984; 
Heppner  1991,  1993),  consider  skippers  to be  a  family of  Papilionoidea,  while  
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Nijhout (1991) classified the group as a superfamily.  Warren et al. (2009) studied 
the phylogeny of skippers, based on morphological and molecular characteristics, 
which provided evidence to support the monophyly of Hesperiidae.  He recognized 
seven subfamilies:  Coeliadinae, Eudaminae, Euschemoninae, Hesperiinae, 
Heteropterinae, Pyrginae, and Trapezitinae.  He mentioned Pyrginae as a 
paraphyletic grade with seven principal branches. 

Approximately 40% of butterfly species in Mexico are skippers regardless of 
the season or environment in which they are collected (Warren 2000).  Llorente-
Bousquets et al. (1990) estimated approximately 800 species of skippers in Mexico.  
At present, 790 known species represent 39.8% of butterflies in Mexico (1,980 sp.), 
considering 1,190 registered species of Papilionoidea (Llorente-Bousquets et al. 
2006).  Warren (2000) reviewed work on Hesperioidea in Mexico, which included a 
taxonomic and synonymic list of skippers.  In his review, he noted the pioneer work 
Biologia Centrali Americana by Godman and Salvin (1878-1901), Catálogo 
Sistemático y Zoogeográfico de los Lepidópteros Mexicanos by Hoffmann (1941), 
four catalogs by Evans, A catalogue of the American Hesperiidae indicating the 
classification and nomenclature adopted in the British Museum, Parts I-IV (1951, 
1952, 1953, and 1955), and the work of Okano (1981, 1982).  Other publications on 
Hesperioidea were by Díaz-Batres (1991), Brown et al. (1992), Toliver et al. (1994), 
Llorente-Bousquets et al. (1995), Pozo et al. (2003, 2008), Salinas-Gutiérrez 
(2005), Luis-Martínez et al. (2004), and Hernández-Mejía et al. (2008a,b).  These 
and other studies listed some species of Hesperiidae.  From studies in Michoacán 
and Mexico, Llorente-Bousquets et al. (1997) mentioned 60 species of Papilionidae 
and Pieridae.  Llorente-Bousquets et al. (1993) indicated two localities of Michoacán 
among the best-known areas to find skippers in Mexico.  Arteaga (1991) recorded 
191 species of Papilionoidea at Chorros del Varal.  Mather (1967), Balcázar (1988, 
1993), Acuña (1990), Jurado (1990), Jurado and Ponce (1991, 1994), Villaseñor 
(1995), Ponce et al. (1996), Rosas (1998), and Maya (1999) studied the 
Hesperioidea superfamily in Michoacán.  

Warren and González (1996) and Warren (1996) wrote papers on species of 
skippers.  Warren studied Mexican skippers for many years, and his work is 
ongoing.  Salinas-Gutiérrez et al. (2005) wrote the first paper about Western 
skippers in Mexico.  Other works with data on Hesperioidea are by Warren et al. 
(1996, 1998) and Vargas et al. (1996, 1999). 

In past decades, skippers in the State of Michoacán were studied by 
Lamberto González Cota and researchers from the Museo de Zoología "Alfonso L. 
Herrera”, Facultad de Ciencias, Universidad Nacional Autónoma de México 
(UNAM), Mexico City.  They did much field work on Hesperioidea and Papilionoidea 
with the goal of compiling a complete list for the state.  Other Mexican institutions 
with records for Michoacán are the Colección Nacional de Insectos del Instituto de 
Biología (UNAM) and Colección Nacional de Insectos "Dr. Alfredo Barrera Marín" 
del Museo de Historia Natural y Cultura Ambiental de la Ciudad de México, Mexico 
City.  The goals of our study were to increase general knowledge, create a 
checklist, and describe the distribution of Hesperiidae. 
 

Materials and Methods 
 

Area of Study.  Michoacán has the following geographical extreme 
coordinates:  north 20°24´, south 17°55´, east 100°04´, and west 103°44´.  It 
borders the Pacific Ocean and the states of Colima, Guanajuato, Guerrero, Jalisco, 
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Mexico, and Querétaro.  Three percent, 59,864 km², of the land of Mexico is within 
the state (Fig. 1).  Based on structure and geological history, the state is divided into 
two physiographic provinces and 13 sub-provinces.  Its four biogeographical 
provinces are Balsas Basin, Pacific Coast, Sierra Madre del Sur, and Transmexican 
Volcanic Belt (Fig. 2, INEGI 2000). 

 

 
Fig. 1.  Geographic localization of Michoacán, and collection localities of 
Hesperiidae. 

 
Fig. 2.  Physiographical provinces of Michoacán, and collection localities of 
Hesperiidae.  BB = Balsas Basin, PC = Pacific Coast, SMS = Sierra Madre del Sur, 
and TVB = Transmexican Volcanic Belt. 
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Among its physiographical characteristics, Michoacán has various mountain 
ranges, such as the Sierra de Chinicuila, Sierra de Coalcomán, Sierra de Arteaga, 
Sierra de Mil Cumbres, Sierra Tancítaro, Sierra Los Picachos, and Sierra San 
Andrés.  It also has two large depressions -- Lerma in the North and Balsas in the 
South.  The highest elevations in the state are the Tancítaro (3,840 m) and 
Paricutín (2,800 m) volcanoes and the hills of San Andrés (3,600 m), Patamban 
(3,500 m), and La Nieve (3,440 m). 

Michoacán has six vegetative types:  pine–oak forest, cloud forest, lowland 
tropical forest, semideciduous forest, grassland, and agricultural.  The climates are 
A(w): warm subhumid with rains in summer; Acm: semi–humid with abundant 
summer rains; Acw: semi–warm subhumid with rains in summer; C(m): temperate 
humid with abundant summer rains; C(w): temperate subhumid with rains in 
summer; C(E)(m): wet semifreddo with abundant summer rains; BS1(h´): semi–dry 
very warm and warm, and BS (h): dry warm and very warm (INEGI 2000).  
Protected areas of the state are preserves and sanctuary sites for marine turtles, 
special biosphere reserves, forest zones, and national parks, one of which is the 
Monarch Butterfly Sanctuary. 

Species Data.  Skipper diversity was evaluated using information from the 
collections of the Museo de Zoología "Alfonso L. Herrera" (MZFC- UNAM), Instituto 
de Biología (IB-UNAM), and Colección Müller (MHNCM).  We also checked the 
‘MARIPOSA’ database of the MZFC-UNAM, and reviewed the most important 
journals with recent dates and records from Michoacán. 

We used the ACCESS program to create a database of taxonomic, 
geographical, and curatorial information.  A survey of butterflies is necessary to 
estimate diversity and richness by using non-parametric methods (Colwell and 
Coddington 1994).  These methods were used when samples were considered 
“incomplete” and did not fit a given model or any distribution.  We used the ICE 
index in the program. 

Other analysis used basic diversity indices that interpreted differences in 
species composition between habitats or localities (in this study, biogeographical 
provinces and altitudinal ranges).  One is the Jaccard index that does not consider 
the comparative abundance of species (Magurran 1989). 

We analyzed different biogeographical provinces and altitudinal ranges to 
determine differences.  We clustered all localities according to Biogeographical 
Provinces and Hypsometric maps, using similarity and parsimony algorithms.  For 
the similarity algorithm, the matrices were presence-absence of the species.  One 
matrix was 4 x 238 with four biogeographical provinces and the second matrix was 
6 x 238 with six altitudinal ranges (0-500, 500-1,000, 1,000-1,500, 1,500-2,000, 
2,000-2,500, and 2,500-3,000); range width was arbitrary.  Each province and range 
was considered an Operational Taxonomic Unit.  The relationship between each 
Operational Taxonomic Unit was evaluated through association coefficients, and the 
index was Jaccard’s that provided a measurement of the number of species.  For 
clustering, we used the Unweighted pair-group method using arithmetic averages.  
We used the PAST V2.03 program (Hammer et al. 2001).  

A second method used the parsimony algorithm with Winclada V 1.00.08, 
and a heuristic search (Multiple TBR + TBR) (Nixon 1999).  The parsimony 
algorithm analyzes the information contained in function of the geographical 
distribution of the group (Morrone et al. 1996).  This method clusters areas by 
sharing taxa according to the most parsimonious tree. 
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The analysis between the four biogeographical provinces was done with a 
presence-absence matrix of 238 x 5, while analysis of altitudinal ranges used a 
matrix of 238 x 7.  The analysis was:  a) select a group in the areas to study, b) 
build a matrix r x c, where r (lines) represents the localities or areas, and c 
(columns) taxa.  Presence is indicated by a 1 and absence by a 0.  A hypothetical 
area coded 0 was used to determine the root of the tree, and c) apply the algorithm 
to obtain the tree. 

Distribution Data.  Maps were created with Geographical Information 
Systems, using the ArcView Gis 3.2 program (ESRI 1998).  Thematic maps were 
from the CONABIO website (http://www.conabio.gob.mx).  Records such as latitude 
and longitude without precise data were not considered in the spatial distribution 
analysis.  The Geographic Information Systems analysis involved:  1) entering the 
corresponding data into the geographical coordinates to a conventional system 
(latitude and longitude), plus the maps in the analysis; 2) relating, gathering, and 
processing the information in the system; 3) analyzing information, between several 
geographical layers; and 4) obtaining maps and databases. 
 

Results 
 

Species Data.  Diversity.  With the information (database, collections, and 
papers) for Michoacán we compiled a taxonomic list of 262 species (32% from 
Mexico) in 131 genera, four subfamilies, and one family.  We recorded 44 species 
endemic to Mexico (Luis-Martínez et al. 2003), and the database had 25,389 
records (Appendix).  Most species, 37.8%, were Hesperiinae.  Heteropterinae with 
only 4.6% of the species is not representative of the total (Tables 1, 2). 

Results with EstimateS 8.2 (Colwell 2009) for ICE and other indices are 
shown in Table 3.  ICE and Chao2 are based on sample incidence.  MMMean works 
with the  assumptions  of a Michaelis-Menten  model.  MMMean index  was used to  
 
 
Table 1.  Taxonomic Information in Three Supraspecific Levels of Skippers from 
Michoacán, Mexico 
Family Subfamily Genera Taxa Records     % 
Hesperiidae Hesperiinae   62   99 7556   37.8 
 Pyrginae   43   80 7885   30.5 
 Eudaminae   23   71 8565   27.1 
 Heteropterinae     3   12   601     4.6 
Total 4 131 262 24607* 100% 
*782 specimens not identified  

 
 
Table 2.  Records by Information Source for Skippers from Michoacán, Mexico 
Source Subfamilies Taxa Records 
Literature 4   96     380 
Biological collections 4 135     337 
Database 4 199 24,672 
Total   25,389 
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Table 3.  Index of Species Accumulation for Skippers from Michoacán, Mexico 
Index Species 
ICE 319 

Chao2 336 
MMMean 274 
Observed 262 

 
 
 
build a species-area curve (Fig. 3).  The Michaelis-Menten model assumes the 
probability of species addition decreases with sample size, but increases during 
time.  Our independent variable data are the collected effort (localities), and the 
dependent variable is the species accumulated by sample. 
 

 

Fig. 3.  Species accumulation curve for skippers from Michoacán, Mexico. 
 
 

Comparison of the provinces in Fig. 4 represents the union of the Balsas 
Basin-Pacific Coast, corresponding to the lowland, another group is Transmexican 
Volcanic Belt at an altitude of 2,000-3,000 m, and Sierra Madre del Sur is the 
highland (1,000-2,000 m).  The maximum species richness is on the Balsas Basin, 
which is lowland (0-1,000 m).  Halffter (1987) mentioned the presence of altitudinal 
ranges in Mexico.  He mentioned that the range between 600-1200 m has the 
maximum species richness, and this is congruent with our results.  For the creation 
of this similarity tree, the range was considered for each locality; if one locality was 
more than 1,500 m, it was included in the Sierra Madre del Sur or Transmexican 
Volcanic Belt zones.  The localities with a range less than 1,500 m were in the 
Balsas Basin or Pacific Coast (Figs. 5, 6). 
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Fig. 4.  Similarity tree between biogeographical provinces with Jaccard index by 
Unweighted pair-group method using arithmetic averages. 
 

 
Fig. 5.  Tree of biogeographical provinces with parsimony algorithm. 
 

 
Fig. 6.  Tree of the different altitudinal ranges with parsimony algorithm. 
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Skippers have maximum diversity in the “lowlands”, with the most diverse 
range at 1,000-1,500 m (164 species).  The maximum exchange of species (122) is 
between the ranges of 500-1,000 and 1,000-1,500 m. 

Distribution.  The species of skippers were distributed at 123 localities.  
Most were recorded at Santa Rosa (3,512), 43 localities had less than 10 records, 
and Rancho el Zorrillo was the locality with the greatest number of species (118). 

With 25,389 records, distribution maps were constructed for all but 24 
species that did not have minimum necessary information for geographical 
localization.  Figs. 7 and 8 show areas of distribution of the four subfamilies.  
Hesperiinae (99 species) was better collected and had a distribution in the 
characterized by pine-oak forests, and had the most species (80).  Eudaminae (71 
species) were located in pine-oak forests and lowland tropical forests in the center 
and north of the state.  They were distributed in the altitudinal range of 500 to 1,500 
m.  Fig. 9 shows the general distribution of skippers in Michoacán. 

Three species were widely distributed.  Urbanus dorantes dorantes (Stoll, 
[1970]) and Pyrgus oileus (Linnaeus, 1767) were widely distributed in Mexico and 
Michoacán.  The third, Lerema accius (J.E. Smith, 1797) was found in both low and 
highlands.  These three species, plus Pompeius pompeius (Latreille, [1824]), 
Chioides catillus albofasciatus (Hewitson, 1867), and Urbanus teleus (Hübner, 
1821) were the six taxa found at more than 50 localities.  Thirty-six species were 
found at one locality, and 135 species were found at fewer than 10 localities.  
Distribution of species varied for ecological (dispersion capacity, quantity and 
quality of resources) or historical (biogeographical history) reasons. 

 
Conclusions 

 
Michoacán has 262 species records of skippers (32% of those in Mexico).  

Both similarity and parsimony algorithms indicated altitudinal distribution of species.  
Hesperioidea had maximum diversity in the altitudinal range of 500 to 1,500 m.  
Balsas Basin and Pacific Coast had the most diversity, 154 and 153 species, 
respectively.  More collecting effort is required for Michoacán.  Balsas Basin has 
localities that need more study, and the indices indicated the same (ICE 319, Chao2 
336, MMMean 274, and Observed 262). 

We analyzed skippers from 119 localities of which Santa Rosa, Uruapan, had 
the greatest collection effort, and Rancho El Zorrillo, Cañada Húmeda, had the 
greatest number of species, 118.  At all localities, Urbanus dorantes dorantes (Stoll, 
[1790]) was the most widely distributed species. 

The Balsas Basin and Pacific Coast provinces had the most diversity (155 
and 153 species, respectively), and analysis indicated the two provinces were 
similar.  The provinces are at lower altitude.  Skippers are thought to have 
maximum diversity in the altitudinal range between 500-1,500 m.  The Hesperiinae 
is the most widely distributed group (99 species) in Michoacán, and their distribution 
suggests tolerance to different ecological conditions. 

More collection effort is needed in the state of Michoacán.  Uruapan is the 
only area with intense collection.  An area that should be further explored is the 
Balsas Basin, because it has the greatest number of species in comparison to other 
provinces, but it has been only incipiently studied. 
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Fig. 7.  Map of Michoacán, Mexico, showing collection localities of Hesperiidae.  A. 
Eudaminae, B. Pyrginae. 
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Fig. 8.  Map of Michoacán, Mexico, showing collection localities of Hesperiidae.  A. 
Heteropterinae, B. Hesperiinae. 
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Fig. 9.  Map of Michoacán, Mexico, showing collection localities of Hesperiidae. 
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