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The survey of a living fauna is but a g limpse, a snapshot as 
it were, of a dynamic organization of creatures. We can observe, colleet, 
preserve and group specimens. W e can compare, corre late and tabu­
late our findings and with the collaboration of many students, create a 
static classification of sorne particular group of organisms a l the present 
time leve!. It is soon l:::orne in upon us how complex is the picture if we 
consider these organisms from a dynamic rather lhan from a static 
viewpoint. Then we real ize that the interrelationships are multifarious 
in space a nd time. One living creature can exist only as a part ~f the 
whole complex oí life. ThJ present and the post a re equally involved. 
Where did this individual come from which we nominate as an example 
oí a species? Wha t wera its progenitors? \,Vhat gave the roce capaci ty 
for survival? The field broadens. We extend our researches in to the 
revealed facts of geology, paleogeography, paieoclimotology, paleo­
botany, paleonto]ogy. The possibilities are intriguing! 

Geo]ogy tells us tha t the inanimate earth is mobi!e. Mountains. 
uplift a nd are !eveled again and again in geologic time. Volcanism 
p]a ys its port. Climates change from ocean ic to ccntinental, wet or 
d ry. Ice ages intervene, effecting great changes of sea leve!, making 
lcnd where once there were shallow seas; grsatly modifying climate . 
Pale;ogeography reveals to us vast cha nges i,n continenta l outlines. 
between the post and present. The fossil record tells us of post " life. 
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The work of many paleontologists and paleobotanists has given us 
a moving picture of the fauna and flora of the past. Evolution is 
revealed. 

The fauna of the earth is d irectly or indirectly phytophagous; it 
o!ways has been. But mammals, birds and insects a re particular!y 
dependen! for food on modern flora, the angiosperms or flowering 
p:ants. The period of origin of the Angiospermae has not been revealed 
by the geological record. They appear fully formed, as Athena from 
ihe head of Zaus, in the Mesozoic Era at the beginning of the Cretaceous 
Period, a time as distantly remole from the baginning of the Cenozoic 
Era as tha t time is from the present. Although transiticnal forms of the 
angiosperms are lacking, they are thought to ha ve been derived 
from the cycads which p receded them and flourished in the early 
Mesozoic; they also born [owers. Sago paims are surviving cycads. 

MESOZOIC AND CENOZOIC ERAS 

The Mesozoic was an era of mild, moist, equable climate endur­
ing approximately two hundred million years, this climate persisting 
into the Cenozoic Era, despita grnc:::t orogeny and changes of con­
tinenta l outline in North and Central America. A characteristic con­
d.ition of the Mesozoic world was the w ide distribution of sorne genera 
and even spacies of fauna and flora . Many species seem to have 
been cosmopolitan. The close of the Mesozoic Era brought an event 
which must have had a profound effect on the distribution of species 
in the Americas. The Laramide revolution, one of the greaiest 
orogenies of a ll time, extending from A laska to Cen tral Amerié'a, 
marked the inception of the Rocky Mounta ins. Concurrently the Andas 
uplifted, Central Amarica became elevated somewhat and North and 
South America were conne::ted by land. 

Early in the Cenozoic Era, tropical a nd subtropical climatas 
p revailed far to the north of their present extent. Eocene forests in fo.e 
state of Washington were much like those of Panama today. In 
North America, the weste rn coastal oreas were lower and an oceanic 
climate influenced a much more extensive inland region than at 
present. A g reat embayment from the Gulf of Mexico covered the Mis­
::;iss~ppi V alley region with a shallow sea. The connection between 
North and South America appears to hove existed during the early 
part of Eocene time . A va ilable evidence suggests tha t a warm, moist, 
uniform cl imatic condition persisted throughout a vast region in the 
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Americas. It may be postulated that the Eocene biota was fairly stable, 
that species were widely distributed and that. there was less varie ty 
of species. 

A world-wide, complex ecology maintained sixty miilion years 
ago a t the beginning of the Cenozoic Era. Living organisms of every 
phy lum existed much as they do in the present. Orga nisms had 
evolved vastly at this time leve!. Conditioning for modern life had 
arrived; many now existing organisms then lived, while their primitive 
progenitors had already largely disappeared. 

The Cenozoic was an era of change as the fossil records show. 
During its s ixty million years the horse evolved from a small four-toed 
mammal to its present sta ture. It was an e ra of great advancement 
for the mammals. Their food supply was adequate with widespread 
g rasscovered plains in North America. The flora remained more static, 
a nd insect evolution apparently more nearly kept pace with the 
flora. 

Throughout western North Americe during Cenozoic time moun­
tain chains were uplifting, the continental connection with South 
America was severed in the Eocene c nd lcter further d isrupted. The 
climate of North America progressively but very gradually became 
continental. The waters of the Mississippian embayment receded 
producing a central continental region which was cooler and drye r 
but semitropical floral e lements persisteq for a long time. Shifting 
isotherms, es indicated by the fossil flora, record the climatic change. 
Tropical flora retreated to the south and with it the tropiccl fa una. 
The population pressure was toward the south, toward Mexico and 
the Antilles, with the way open from North Amenca. 

During the maior part of Cenozoic time different conditions 
prevciled to the south of Mexico. Continuous land connection did 
not exist with South America between early Eocene a nd la te Pli0cene. 
The land was broken into a series of is lands, not inhibiting completely 
a biotic intercha nge, but certa inly greatly retarding it. Climatic condi­
tions were quite proba):)ly favorable to tropical flora a nd fauna 
througthout the regions of northern South America and Central America. 
The influence of a cooling and dryer clima te did not operate in this 
region as it did in the north. 

The existence of the Antilles as land masses during ali of Cenozoic 
time is much d isputed, but their permanence from la te Miocene to 
the present is generally accepted. The existence of a land bridge 
between the Antilles a nd Central America has been frequently and 
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variously postulated. Although geological evidence for such a bridge 
has not been found, it has been regarded by many stud~r1ls as a 
biological necessity a nd hence its creation. For a butterfly fcmna no 
such necessily exis ts. In fact, the composition of the Antillean butterfly 
fauna is a s trong argument against the existence of a land bridge 
as is later e xplained. 

Consider the reg ion of the G ulf of Mexico in the living present; 
an extended continuous continental mass offset by large oceanic 
islands; moist a nd d ry clima tes from tropical to subtropical a nd to 
temperate in the great continent to the north. Its lands possess a 
varied ecology suited to many forms of life. The region is conditioned 
to maintain a fa una and flora of g reat diversity. 

The basic expla na tion of the origin of the p resent Mexican and 
Antillean butterfly faunas lies in the ecological conditions existing 
during the Cenozoic Era in North America. During the Cenozoic, nor­
them Mexico was a n integral part of the North American continent. 
even as it is today. It was the most southern part of that contir.enl 
and it was the na tural refuge of a fauna requiring tropical or semi­
tropical habita ts which could no , longer maintain itself to the north . 
Following the Pliocene Pe riod , with the establishmen t of land con­
nection in Centra l Americe, South American biotic elements entered 
the Mexican g ulf region . This southern butterfly fauna is well represent­
ed today. It is well established in Mexico south of the Is thmus of 
Tehuantepec and spreads to the north in both the coastal regions of 
the Pacific and the Gulf of Mexico, there extend ing beyond the Rio 
Grande. The fauna of northern orig in is s till dominan! in nor thern 
Mexico, both in the coastal regions a nd on the central p lateau~ 

CENOZOIC BUTIERFLIES 

Having considered b riefly the broad background in time, sorne 
of the fauna living in the Cenozoic Era may be regarded in more 
deta il. Weighing the available evidence, it . seems reasonable to as­
st.ime that butterflies not only existed in early Cenozoic time but that 
they were very similar to !hose now living. The earliest known 
American butte rfly fossils are mid Cenozoic a nd are from the Miocene 
depos¡ts of Florissant. Colorado. These íossils show that the butter­
flies of that horizon had evolved to the point where they ha d :,orne 
of the structural characteristics of present doy species. Corresponding 
fossils found in European deposits of a bout the sorne a ge possess the-
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sorne characters, showing tha t a s imilar fa una e xistsd in the holarcti:; 
region at about the same time. These species of fos&il butterflies can 
be defin itely placed in existing families a nd thei.r relationships to 
species of existing genera are obvious. Sorne of these fossil species 
belong in the fam ily Nymphalidae and the ir structure is significant. 
The wings are sufficiently well preserved to indicats their size ,:md 
shape and also the ir vena tion. Among these Nympha lid speciGs, 
two differing characteristics may be observed in the branching of 
the radial veins of the fore wings. In qne example , the first and second 
radial ve ins depart from the main radial s te m above the disco! cell. 
In the other, only the firs t radia l vein arises in this manner; the second 
radial originates at the apex of the disco! cell or dis tad of it. 

The phylogenic significance of th is structural d ifference in vein 
positions is broutht out by an examination of existing species of 
Nymphalidae. The living genera , the world over, are about equally 
divided into two groups based on the positions of the first two radial 
veins of the fore w ings. There can be little question of the great 
antiquity of the family Nymphalidae. It probably originated in the 
Mesozoic Era if consideration is given to the time e lement involved 
to b ring about the well-established, differing s tructures appearing in 
mid Cenozoic species and their apparent holarctic distribution of 
that time. 

While the fossil Nymphalidae furnish the most detailed inform­
ction concerning the similarities exis ting be tween extinct and living 
species, resemblances are to be found in other families. There are 
fossil species wich are obviously referable to the Papilionidae, Pie­
ridae, Satyridae, Libytheidae a nd Lycaenidae . These ~ xamples in­
dicate the antiqu ity of the Papilionoidea and their generally slow 
rote of evolution throughout the Cenozoic Era. 

PRESENT BUTTERFLIES 

The genera of the Papilionoidea, as listed in the catalogue of 
the Mexican Lepidoptera prepared by Professor Carlos C. Hoffmann 
(1940), are used as a basis of comparativa s tudy. One hundred and 
eighty-six genera in ten families are known from Mexico. The fauna 
has a wellbalanced representation in ali families with an admixture 
of northern a nd southern species represen ted in the genera. In total, 
the fauna presents a un ified p icture of continuity linking northern and 
southern forms adapted to the ecology of a region with varied climatic 
conditions. The bala nced fauna is characte ristically continenbl. 
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Contrasting greatly with the Mexican Lepidopte rous fauna is 
that found in the Antilles, either as a whole or in its vario.us island 
units. Of the ten families of Papilionoidea found in Mexico, eight 
appear in the Antilles, Brassolidae and Morphidae being unrepresent­
ed. In the Antilles only forty-eight genera are found, less than one­
third of the genera occurring on the mainland. The number of species 
is greatly reduced, hardly ten per cent of the number listed for 
Mexico. The insular fauna is not only impoverished but unbalanced. 

The families Papilionidae, Pieriade and Nymphalidae are the 
best represented in the Antillean fauna, both in number of genera 
and number of species. Next in importance is the family of small 
butterflies, the Lycaenidae. These are represented in the Antilles by 
thirty-six species compared with two hundred and ten in Mexico. Many 
of the species o~ Lycaenidae in the Antilles a re endemic. An opposite 
condition is found with the Riodinidae, numerous in genera on the 
continent but with only one species in a continental genus existing in 
the Antilles. The family Satyridae, with eighteen genera in Mexico, 
none of which occur in the Antilles, has an Antillean endemic genus 
(Calisto) with eighteen species. The following table presents the relative 
numerical values: 

NUMBER OF GENERA OF F AMILIES OF P APILIONO!DEA 

Mexico Antilles 

Papilionidae 2 
Pieridae 24 10 
Da na idae 22 4 
Satyridae 18 1 
Brassolidae 4 o 
Morphidae o 
Nympha lidae 57 25 
Libytheidae 1 
Riodinidae 41 
Lycaenidae 16 5 

Total Genera 186 48 
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The present fragmentary and unbalanced representation of th::1 
Pcpilionoidea in the Antilles, the ocurrence in ali fami!ies of endemic 
species in the Antilles, as well as species which· have subspecific 
representatives both on the continet and in the Antilles, ali point to 
the permanence of the separation of the islands and the creation of 
o fauna built up from waif species. Species a rrived in the islands 
sporadically over a very long time. The endemic species are probably 
representative of the early arrivals which became established. Sub­
species could be representative of species of later arrival which have 
not evolved to such an extent as to become completely differentiated 
from their continental relatives. Over ali, this pattern of the Antillean 
popu lation is obscured by cosmopolitan species which move about 
more frequently, and by repeated reinvasion by individua ls of species 
already established. This intercha nge ·.vas and is in both directions 
but domina ntly from the mainland to the islands. As in the past, it 
continues today a ided by the modern means of communication in­
troduced by man. 

The water barriers of the present can not be greatly d ifferent 
from those existing in the past between individual islands or the 
islands and the mainland. Similar conditions must have controlled 
during m id Cenozoic time between Mexico and South America. The 
spread of fauna was restri-::ted. While the water barrisrs s till restrict 
the sprec:d of populations to the Antilles, these barriers have disap­
peared throughout Central America. 

The Papilionoidea of the Antilles are definite ly related to the 
Íauna of Mexico but are dividsd into two groups. One group, the more 
ancient fauna, is related to the older northern fauna of Mexico which 
is considered to have reached the isiands in CenozÓic times while 
population movements from the north were in progress; the other 
fauna! group, representative of South and Central American species, 
is assumed to have reached the Antilles adventiticusly during and 
after Pliocene time with the arrival in Central America and Mexico 

of many southern species. 


