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ABSTRACT, The arthropod fauna of "Selva Lacandona" is poorly studied. Though 
ve rtebrate and pla nt inventories are still in progress, preliminary results indicate these 
forests are extre me ly spccic s rich. The information presented he re is part of an ongoing 
inventory of the moth fauna of Estaci6n de Biolog!a Chajul. Eighty-four species of Sphin­
gidae have been documented, and this accounts for nearly half of the fauna of this family 
for the entire country. Flight pe riods are presented for most species. Temperature data ex­
plain .52% of the variation in monthly species richness. 

Additional key words: seasonal patterns, Selva Lacandona, inventory. 

The "Selva Lacandona" once was a large forest covering n early 1.3 
million ha (Diechtl 1988 in Dirzo & Miranda 1991). However, within 
the last 40-50 years it has been reduced to a small fraction of its origi­
nal area (Dirzo & Miranda, pers. comm.). As a conse rvation effort, the 
"Reserva de la Biosfera Monte s Azules" was created within the Lacan­
dona's forests in 1978 (Lobato 1981). It encompasses more than 300,000 
ha preserving several forest types (SEDUE 1989), Today, large portions 
remain relatively undisturbed (Dirzo & Miranda 1991), The reserve ap­
pears to be the largest tract of northern latitude tropical rain forest 
(Medellin 1994). However, large portions have been severely disturbed 
by human activities (Rother 1990), 

Though animal and plant inventories are still in progress (Dirzo, pers, 
comm.) preliminary surveys indicate that "Selva Lacandona" supports a 
rich biological diverSity, For example, within the reserve Medellin 
(1994) found nearly 100 mammal specie s and Salgado-Ortiz (1993) 
found 300 bird species, In addition, within a 2 ha plot, roughly 900 spe­
cies of flowering plants were found, and at least 200 more are expected 
(Ramos & Martinez 1993) . Information on taxa othe r than vertebrates 
and plants is more difficult to obtain, particularly for invertebrates, 
which are extremely diverse. Howeve r, all taxa studied indicate that the 
area of Chajul supports an unusually high biological diverSity. For exam­
ple, De la Maza and D e la Maza (1985a, 1985b) recorded 544 butterfly 
species within a few hectares, and Moron et aL (1985) identified llO 
lamelicornian beetle (Coleoptera) species in three families. 
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This report is part of an ongoing inventory of the moth fauna of "Selva 
Lacandona." It represents samples from the forests neighboring 
"Estaci6n de Biologia Chajul," currently administered by Instltuto de 
Ecologia, UNAM (EBChajul hereafter), and 160 nights of collecting 
over three years. We provide a relatively complete checklist of the 
Sphingidae for EBChajul and neighbOring sites, together with informa­
tion on their phenology. 

MATERIALS AND METHODS 

Study site. EBChajul was named after Rio Chajul, and is located at 
the southern edge of Montes Azules Biosphere Reserve (Municipio de 
Ocosingo, Chiapas, Mexico) (16°05'N, 90°,56'W), a few miles north of 
the Guatemala border (Fig. 1). The field station is at the border of the 
reserve and is accessed through the Lacantun River. This river serves as 
a natural limit for the reserve and today virtually separates the well pre­
served forests from a devastated area occupied by numerous villages 
across the river, altogether called the "Marques de Comillas" zone (Lo­
bato 1981). The Lacantun has several tributaries : Lacanja, San Pedro, 
Tzendales, Negro, Jatate, Santo Domingo, Ixcan and Chajul. Geologi­
cally, the area is mostly middle and upper Cretaceous with Cenozoic 
outcroppings. Representative soils are luvisols and acrisols with a super­
ficiallithology of sandstone, shale and clays (Garcia 1985). 

The closest climatic records for EBChajul are from "Estaci6n Lacan­
tun," 4 km downstream from the field station. These records include 
nearly 10 years of data, indicating a four-month dry season and an aver­
age annual rainfall of nearly 3000 mm. September has the highest rain­
fall (Fig. 2a). Average maximum and minimum temperatures are 34.5°C 
and 16.4°C respectively. The highest temperatures occur in May-June 
and the lowest temperatures in December-January. 

Tropical rain forest is the main forest type at EBChajul (Rzedowski 
1978), although other forest types are present throughout the reserve, 
including pines, oaks and grasslands (SEDUE 1989). In the vicinity of 
EBChajul are grasslands associated with the hilltops where two trees, 
Brysonima crassifolia (Malpigiaceae) and Curatella americana (Dilleni­
aceae) and several shrubby species, Climedia spp. (Melastomataceae), 
Rourea spp. (Connaraceae) and Sabicea villosa (Rubiaceae) are com­
mon. The forest canopy comprises 3 to 4 strata. The upper canopy, con­
sisting of trees greater than 25 m in height, includes: Licania platypus 
(Chrysobalanaceae), Virola coshnii , (Myristicaceae), Luehea semanii 
(Tiliaceae), Dialium guianense (Leguminosae), Ceiba pentandra (Bom­
bacaceae), Ficus spp . (Moraceae), and Swietenia macrophylla (Meli­
aceae). The middle canopy, consisting of trees of up to 25 m in height, 
includes: Bursera simarouba (Burseraceae), Brosimum spp. (Moraceae), 
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FIG. 1. Location of Estaci6n de Biologia Chajul within the Herse rva de la Bi6sfe ra 
Montes Azules, Chiapas, Mexico (modified after Medellin 1994). 

Zanthoxylum spp. (Rutaceae), Pterocarpus rohrii (Leguminosae), Talu­
ama mexicana (Magnoliaceae), Schizolubium parahybum (Legumi­
nosae), and Bravaisia integuerrima (Acanthaceae). The lower canopy, 
consisting of trees less than 10 m in height, includes: Cymbopetalum 
penduliflorum (Annonaceae), Guarea glabra (Meliaceae), Quararibea 
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funebris (Bombacaceae), Ampelocera hottleii (Ulmaceae), Pachira acu­
aUca (Bombacaceae), Rheedia edulis (Guttiferae), and Posoqueira lati­
folia (Rubiaceae). In addition, there is an understory rich in palm spe­
cies, including Chamaedora tepejilote, Bactris spp. and Reinhardtia 
gracilis (Ramos & Martinez 1993, G. Dominguez, pers. comm.). 

Sampling protocol. The inventory effort started July 1991 and 
ended November 1992; additional collections occurred in January, March 
and July 1993. We used two 15 watt fluorescent lights powered by a car 
battery; both were placed 20-30 cm in front of a white sheet measuring 
3 m 2 . In each of two settings we used both a black-blue and a day-light 
bulb. Every night we collected from 1800 h to 0500-0600 h the follow­
ing morning. Each month our sampling effort lasted approximately two 
weeks, all days spread evenly around the new moon. Sampling sites 
were within walking distance of EBChajul. In addition to our own 
records, we consulted private collections for species not captured by us. 

Specimen preparation. All collected specimens were spread to fa­
cilitate identification, oven-dried and labeled for permanent storage. 
Hodges (1971), D'Abrera (1986) and Janzen (1984, 1986) were our 
main sources for identifying the collection. However, we also consulted 
the entomological inventory at Instituto Nacional de Biodiversidad (IN­
Bio), Costa Rica, and its curators. Specimens of the collection including 
Sphingidae and other moth families are currently stored at: Estacion de 
Biologfa Chamela, Jalisco, Instituto de Biologfa, Universidad Nacional 
Aut6noma de Mexico; Centro U niversitario de Investigaci6n y Desar­
rollo Agropecuario, U niversidad de Colima; EI Colegio de la Frontera 
Sur, San Cristobal de las Casas, Chiapas. Duplicate specimens were de­
posited provisionally at INBio, Costa Rica. 

Data analysis. We compiled information on months of capture for 
each species along with an analysis relating the number of species col­
lected each month to the average monthly rainfall and temperature. As 
a way to check the adequacy of our inventory, we generated a species ac­
cumulation curve by plotting the number of species collected as a func­
tion of the number of nights we spent collecting. We assumed the shape 
of the curve can serve as a descriptive tool of sampling adequacy. 

RESULTS AND DISCUSSION 

We collected a total of 84 species of sphinx moths (Table 1; taxonomic 
arrangement follows Hodges 1971) representing nearly half the Sphin­
gidae known from Mexico (White et al. 1991). The species belong to 25 
genera in five tribes and two subfamilies. Xylophanes was the most spe­
cies rich genus with 16 species (19%) followed by Manduca with 13 spe­
cies (15.5%), Eurrwrpha with 8 species (9.5%), and Erinnyis with 6 spe­
cies (7%). Together these genera comprise 51.2% of all species at 
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TABLE l. Checklist of the Sphingidae of Estaci6n de Biologfa Chajul. Species marked 
by asterisks were collected recently by other workers (J. de la Maza, personal collection), 
amI phenological data may be incomplete. Roman numbers indicate months of the year, 
and each X the presence of that species in that month. 

II III IV V VI VI[ VIII IX X XI XII 

Subfamily Sphinginae 

Tribe Sphingini 

Agrius cingulata (Fabricius 177.5) X X X X X X X X X 
Cucytius antaeus Drury 1773 X X X X 
Cocytius duponchel (Poey 1832) X X X X X X X X 
Neococytius cluentius (Cramer 1775) X X X X 
Manduca sexta (Linnaeus 1763) X X X X X X X X X 
Manduca dilucida Edwards 1887 X 
Manduca oCG~,zta Rothschild & Jordan 1903 X X X X X X X X X X 
Manduca hannihal Cramer 1779 X X X X X X X X X X X 
Manduca pelleni(l (Herrich-Schaffer 18.54) X X X 
Manduca lefehurei (Guerin 1844) X X X 
Manduca ochus (Klug 1836) X X X 
Manduca rustica (Fabricius 177.5) X X X X X X X X X 
Manduca albiplaga (Walker 1856) X X 
Manduca muscosa (Rothschild & Jordan 1903) X X X X 
Manduca corallin a (Druce 1883) X X X X 
Manduca lichenea (Burmeister 1856) X X 
Manriucaf/.orestan Cramer 1782 X X X X X 
Manduca lanuginosa (Edwards 1884) X X 
Sphinx merops Boisduval J 870 X X X X X X 

Tribe Smerinthini 

Protambulyx xanthus Rothschild & Jordan 1906 X 
Protambulyx strigilis (Linnaeus 1771) X X X X X X X X X 
Adhemarius gannascus (Stoll 1790) X X X X X X X X X X 
Adhemarius ypsi/on Rothschild & Jordan 1903 X X X X X X X X X X X 

Subfamily Macroglossinae 

Tribe Dilophonotini 

Pseudosphinx tetrio (Linnaeus 177J) X X X X X X X X 
Isognathus rimosus Grote 186.5 X X 
Erinnyis yucatana (Druce 1888) X 
Erinnyis alope (Drury 1770) X X X X 
Erirmyis lassauxi (Boisduval 1859) X X X X X X 
Erinnyis ello (Linnaeus 1758) X X X X X X 
Erinnyis oenotrus (Cramer 1782) X X X X X X X X 
Erinnyis ohscura (Fabricius 177.5) X X 
Pachylia ficus (Linnaeus 1758) X X X X 
Paehylia syces (Hubner 1822) X X X 
Pachylioides resumens (Walker 1856) X X X X X X X X X X 
Klonells babayaga Skinner 1923* X X 
Hemeruplanes triptolemus (Cramer 1779) X X X X 
Hemeroplanes omatus (Rothschild 1894) X 
Madoryx oicllls (Cramer ]779) X X X 
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TABLE l. continued. 

, II "' IV V VI VII VIII IX X XI XIl 

Madoryx bubastus Cramer 1777 X X 
Madoryx pluto Cramer 1779 XX X X X X X X 
Callionima denticulata Schaus 1895 X 
Callionima inuus (Rothschild & Jordan 1903) X X X X X X X 
Callirmima parce Fabricius 1775 X X X X X 
C allionima falcifera (Gehlen 1943) X X X X X X X X XX 
Callionima nomius (Walker 1856) XX X X X 
CallionirrUl neivai Oiticica 1940 X 
Aleuron carinata Walker 1856 X 
Aleuron chloroptera Boisduval 1870 X X 
Unzela japix (Cramer 1776) X 
Enyo luguhris (Linnaeus 1777) X X 
Enyo ocypete (Linnaeus 1758) X X X X X 
Enyo gorgon (Cramer 1777) X X X 
Enyo taedium (Schaus 1890) X 
Enyo cavifer (Rothschild & Jordan 19(3) X 
Pachygonidia drucei Rothschild & Jordan 1903 X X X 
Perigonia lusca Fabricius 1777 X 
Aellopos ceculus (Cramer 1777)* X X X 
Aellopos clavipes (Rothschild & Jordan 19(3) X 
Aellopos fadus (Cramer 1776)* X 

Tribe Philampelini 

Eurrwrpha ancherrwla (Crame r 1780) X X X X X X X 
Eumorpha triangulum Rothschild & Jordan 1903 X X X X X X 
Eumorpha ohliquus Rothschild & Jordan 1903 X 
Eumorpha satellitia Linnaells 1771 X X X X X X 
Eurrwrpha vitis (Linnaeus 1758) X X X X X X 
Eumorpha fasciatus (Sulzer 1776) X 
Eumorpha labruscae (Linnaeus 1758) X X 
Eumorpha phorbas (Cramer 1775) X X X 

Tribe Macroglosini 

Xylophanes pluto (Fabricius 1777) XX X X X X X X 
Xylophanes tyndarus (Boisduval 1875) X X X X X X 
Xylophanes pistacina (Boisduval 1877) X X X 
Xylophanes pon'Us (Hubner 1829) X 
Xylophanes ceratomioides 

(Grote & Robinson 1867) XX X X X X X X XXX X 
Xylophanes anubus (Cramer 1777) XX X X X X X X 
Xylophanes amadis cyrene Stoll 1782 X X 
Xylophanes helti (Druce 1878) X X X 
Xylophanes chi ron Drury 1770 XX X X X X X X X X X 
Xylophanes titana Druce 1878 X X X 
Xylophanes tersa Drury 1770 X X X X X 
Xylophanes macula tor (Boisduval 1875) X 
Xylophanes libya (Druce 1878) XX X X X X X X X X 
Xylophanes rwoptolemus (Stoll 1782) XX X X X X X X X X X 
Xylophanes thyelia Linnaeus 17.58 XX X X X X X X X X 
Xylophanes zurcheri (Druce 1894) X X X 
Hyles lineata (Fabricius 1775) X X 
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Fig. 3. Sphinx moth species accumulation cllrve at EBChajul compared to the num­
ber of nights of field work. 

EBChajul. This pattern appears to be a common feature among sphin­
gid assemblages in tropical forests across tropical America (Leon-Cortes 
& Pescador, unpubl. data). 

Our sampling effort included 161 nights representing more than 1600 
hours of field work. Of the 84 species, 81 were captured by us; 3 addi­
tional species had been found in previous years (J. De la Maza, personal 
collection). Within the first three months after the beginning of the 
rainy season 87.6% of the total number of species was caught (cf. 
May- July; Fig. 3, Table 1). However, 62 (76.5%) of all was present in 
May, the month when the rainy season begins (Fig. 2a, Table 1). 

Fifteen species (17.6%) were collected at EBChajul for nine or more 
months during the year. However, rainfall in May apparently cued the 
emergence of 24 (28%) sphingid species (Table 1). In addition, pho­
toperiod anclJor temperature also appeare d to have a strong e ffect on 
the phenology of many species; 20 (23.5%) initiated their flying season 
in March-April, when temperature is rising, two months before the on­
set of the rainy season (Fig. 2a, Table 1). This pattern (Fig. 2b) sug­
gested a correlation between sphnix moth monthly richness and m e an 
monthly temperature. A regre ssion analysis of species richness versus 
temperature (log-log scale) indicated that 52.4% of sphingid monthly 
richness variability was explained by temperature (MSe rr = 145.85, df = 

10, F = 11.01, P < 0.01; In(S) = -124.275 + 6.352 x In(temperature)). In 
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contrast, rainfall, even when it had a major influence on the start of the 
flying season for many species in May, apparently had no other effect on 
subsequent dates. 

These patterns are only an approximation of the actual phenologies of 
the sphingid fauna of EBChajul. Janzen (1983, 1986) has stressed that 
captures at light sources are only a partial view of sphingid populations. 
One of the reasons for this is that we do not completely understand why 
insects are attracted to light (see Janzen 1984 for a review). For exam­
ple, some species (commonly captured at lights) may be found in large 
numbers in the forest while foraging for nectar and pollen without 
reaching the lights (Janzen 1983, Pescador, unpubl. data). Most sphin­
gids collected at lights are in good condition, suggesting they reach the 
lights soon after emergence (Janzen 1983, 1984). 

The shape of the species accumulation CUIVe suggests we collected 
nearly all the Sphingidae at EBChajul that are attracted to light (Fig. 3). 
However, given the proximity of EBChajul to Central America and its 
similarity in floral composition, Janzen (pers. comm.) suggests the fol­
lOwing species probably will be added to our list: Cocytius beelzebuth 
(Boisduval), C. lucifer (Rothschild & Jordan), Unzela pronoe (Druce), 
Nyceryx coffeae (Walker) , N. tacita (Druce), Eupyrrhoglossum sagra 
(Poey). Moreover, J. M. Cadiou (pers. comm.), who has extensive knowl­
edge of the Sphingidae in the neotropics, suggests that we could expect 
12 additional species in this area. Therefore, based on the intensity of 
our collecting we assume that nearly all the breeding species in the 
vicinity of EBChajul have been documented. However, a larger effort 
should be made to explore the rest of the reseIVe. 

A comparison with other published checklists of Sphingidae in the 
neotropics, particularly in Mexico, is clearly possible. We abstain from 
doing so here because the results of this study indicate that variation in 
sampling effort has a substantial effect on the size of a checklist. Varia­
tion in sampling effort may be accounted for in various ways, however, 
those analyses are still in progress (Leon-Cortes, unpubl. data). 

ACKNOWLEDGMENTS 

Grant BSP/\,vWF 7535 to A. R. Pescador from the World Wildlife Fund, through the 
Biodiversity Support Program. made this study pOSSible . Additional funding was obtained 
from the MacArthur Foundation through Grant 92-19600A to D. Pinero, Instituto de 
Ecologfa, UNAM. Instituto de Ecologfa, UNAM, provided logistical and financial support 
to both authors. Also, JLLC receive d additional funding from Fucultad de Ciencias , 
UNAM. EBChajul provided room and board during fi e ld work thanks to aid from Conse r­
vation Inte rnational A. C . (Mexi co). Personnel at EBChajul were invaluable for their help, 
advice and moral support throughout our stay in the Lacandona. The Instituto Nadonal 
de Biodive rsidad (INBio) in Costa Rica was instrumental in the prope r identification of 
this collection . We thank Rodrigo Gamez for his advice and support while at INBio. J. 
Corrale s and J. Phillips were invaluahle gUide s at the INBio moth collections . D. H. 
Janzen corroho rated our identifications and provided information on other species that 



114 JOURNAL OF THE LEPIDOPTERISTS' SOCIETY 

could be found at EBChajul. .T. M. Cadiou commented on the checklist and provided in­
sights into other species that may be found at Chajul. We also thank J. de La Maza for al­
lOwing us access to his private sphinx moth collection, and E. Martinez and G. Dominguez 
for allowing us to use information on plant species richness and forest plant composition 
respectively. R. Medellin and J. Sober6n made constructive comments on the mansucript. 
Also, we thank Alex Zacarias for his highly professional and patient work during the long 
night hours of field work. Finally, we are indebted to H. Chac6n-Sol. A. Locht-Moisen, M. 
YMiez-Rivera, M. Barrios-Herrera, O. G6mez-Nucamendi, D. Figueroa-Castro and E. 
Saborio for their patient and careful curatorial work. 

LITERATURE CITED 

D'ABREHA, B. 1986. Sphingidae Mundi. Hawk moths of the world. E. W. Classey Ltd., 
Faringdon, UK. 226 pp. 

DE LA MAZA, J. & R. DE LA MAZA. 1985a. La fauna de mariposas de Boca del Chajul, 
Chiapas, Mexico (Rhopalocera). Parte 1. Rev. Soc. Mex. Lepid. 9:23-44. 

- - -. 1985b. La fauna de mariposas de Boca del Chajul, Chiapas, Mexico (Rhopalo­
cera). Parte II. Rev. Soc. Mex. Lepid. 10:1-24. 

DIHZO, R. & A. MIHANDA. 1991. Altered patterns of herbivory and diversity in the forest 
understory: a case study of the possible consequences of contemporary defaunation, 
pp. 273- 287. In P. W. Price, T. M. Lewinsohn, G. Wilson Fernandes & W. W. Benson 
(eds.), Plant-animal interactions: evolutionary ecology in tropical and temperate re­
gions. Wiley-Interscience, New York. 639 pp. 

GARCjA, G. 1985. Mapa de la vegetaci6n de la Reserva de la Bi6sfera Montes Azules. Re­
porte interno, INIREB SEDUE. 

HODGES, R. W. 1971. Sphingoidea. Moths of America north of Mexico, Fasc. 21. E . W. 
Classey Ltd. & R. B. D. Publications, London. 158 pp. 

JA NZEN, D. II. 1983 (ed.). Costa Rican natural history. Univ. Chicago Press, Chicago. 816 
pp. 

--- . 1984. Two ways to be a tropical big moth: Santa Rosa saturniids and sphingids. 
Oxford Surv. Evo!. Bio!. 1:85- 140. 

- --. 1986. Biogeography of an unexceptional place: what determines the saturniid 
and sphingid moth fauna of Santa Rosa National Park, Costa Hica, and what does it 
mean to conservation biology? Brenesia 25/26:51-87. 

LOBATO, R. G. 1981. La Reserva de la Bi6sfera "Montes Azules" estado actual y perspec­
tivas. En Alternativas para el uso del suelo en areas forestales del tr6pico humedo. 
Publicaci6n Especial No. 27, Tomo 2. Estudios de acuerdo sobre planificaci6n y uso 
de recursos forestales tropicales Mexico-Alemania. 

MEDELLIN, R. A. 1994. Mammal diversity and conservation in the Selva Lacandona, Chi­
apas, Mexico. Cons. Bio!. 8:780-799. 

MOH6N, M. A., F. VILLALOBOS & C. DELOYA. 1985. Fauna de coleopteros lamelicornios 
de Boca de Chajul, Chiapas, Mexico. Folia Entomo!' Mex. 66:57- 118. 

RAMOS, C. H. & E. MAHT[NEZ. 1993. Lista Horistica de Chajul. In/orme de Circulacion 
Limitada. Conservacion Internacional, A. C., Mexico. 

ROTlIEH, L. 1990. Tropical rain forest in Mexico is facing destruction in decade. The 
New York Times, July 10. 

RZEDOWSKY, J. 1978. La Vegetaci6n de Mexico. Editorial Limusa, Mexico D. F. 432 pp. 
SALGADO-OHTlZ, J. 1993. Utilizaci6n de manchones de vegetaci6n secundaria en areas de 

agostadero por una comunidad de aves en la Reserva de ]a Bi6sfera de Montes Azules, 
Selva Lacandona, Chiapas, Mexico. ImplicaCiones para la conservaci6n. Tesis de Li­
cenciatura, Escuela de Biologfa, Universidad Michoacana de San Nicolas de Hidalgo, 
Michoacan, Mexico. 

SEDUE. 1989. Informaci6n Basica sobre las Areas Naturales Protegidas de Mexico. Se­
cretaria de Desarrollo Urbano y Ecologfa, Mexico D.F. 

WHITE, A. L., J. WI'IITE & J. DE LA MAZA. 1991. La fanna de mariposas de Mexico. Parte 
III. Sphingoidea. Rev. Soc. Mex. Lepid. 15: 1-18. 

Received for publication 5 March 1995; revised and accepted ll]ulle 1997. 




