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acknowledged in his book on the venoms of venomous animals 
and their antivenom serum therapies the primacy of Sewall’s dis-
covery (Calmette 1907, p. 253; English edition, 1908, p. 241). (For 
modern reviews of Calmette’s classic work on the development 
of antitoxic horse serums for use in persons bitten by cobras, see 
Hawgood 1999, and Adler 2007.) Calmette had followed the tech-
niques he had used in the preparation of diphtheria antitoxins a 
few years earlier, principles that were in fact pioneered by Sewall. 
     Calmette’s indebtedness to Sewall was formally recognized 
when he led a delegation of French scientists to the University of 
Michigan in the early Fall of 1908 to see where Sewall had con-
ducted his experiments with rattlesnakes. Despite the scorching 
heat that day, the visitors wore formal attire—cutaway coats and 
silk hats—and carried canes. Novy, Sewall’s former assistant, led 
them to what was by then called the “Old” Medical Building and 
was able to show them the location of their former laboratory. 
Sewall, however, was not present because in 1888 he had moved 
to Colorado where the climate helped to alleviate his tubercu-
losis. He soon accepted a post at the University of Denver and, 
by examination, earned his M.D. degree there the next year. He 
practiced medicine locally and during 1911–1918 was a faculty 
member at the University of Colorado Medical School. Sewall 
did, however, return Calmette’s favor by visiting him in his lab at 
the Pasteur Institute in France in 1909. The Old Medical Building 
suffered an extensive fire in 1911 and was razed in 1914; the site 
today is occupied by a physics building. 

reCogniTion oF sewall’s ClassiC sTudies

 Immunizations against disease-causing bacteria and viruses 
had been known since antiquity. Inoculation for smallpox virus 
was practiced in India since about 1000 BCE and was well known 
in China by the late 10th century. In 1796 the British physician, 
Edward Jenner, was the first to produce a safe method of inocula-
tion for smallpox, by using that virus’s close but harmless genetic 
relative, cowpox. Diphtheria, on the other hand, is caused by an 
exotoxin, a single polypeptide chain produced by a viral gene in-
side a bacterial host. In 1890, two German biologists, Emil Adolf 
von Behring and Paul Ehrlich, announced a method for devel-
oping an antiserum against diphtheria; their joint work resulted 
in Nobel Prizes in 1901 and 1908, respectively. It was Sewall, 
however, who in 1887 had first demonstrated the principle that 
immunity can be developed to a chemical molecule, a toxin, by 

using the complex molecules in snake venom as the stimulus for 
the immune reaction.
     Sewall received many awards for his research including honor-
ary M.D. and Sc.D. degrees in 1888 and 1912, respectively, both 
from Michigan and a Sc.D. from his alma mater, Wesleyan, in 
1926. In 1933, a plaque commemorating Sewall’s discoveries 
on rattlesnake antitoxins was erected on a wall in the medical 
school at Michigan and was dedicated the next year. Today, this 
plaque is located on the seventh floor of the Medical Sciences II 
building (Fig. 4). In 1930, Sewall was awarded the Trudeau Medal 
of the National Tuberculosis Association and the following year, 
the George Kober Medal of the Association of American Physi-
cians. Thus, Sewall’s classic studies, including the first produc-
tion of antitoxins to snake venoms, were eventually recognized 
and during his lifetime. He died in Denver of a heart attack in 
1936, at the age of 81. 
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The Herpetological Contributions of William Beebe:  
Naturalist, Explorer, and Father of Neotropical Ecology 
 Few metropolitan regions of the world have produced as rich 
a legacy of zoo herpetologists as New York City. Together with 
academic institutions such as the American Museum of Natural 

History and the city’s numerous colleges and universities, zoo-
logical parks in New York have played a key role in shaping North 
American herpetology. Many celebrated herpetologists of the 
20th century began their careers with, or became employed mid-
career by at least one of New York’s six zoological parks, although 
none of these institutions have supported as a great a lineage of 
productive herpetologists as the Bronx Zoo (Adler 1989; Brazaitis 
and Abene 2008; Card and Murphy 2000; Murphy 2007). 
 For more than a century, reptile curators at the Bronx Zoo 
(formerly the New York Zoological Park) have made significant 
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contributions to the study of reptiles and amphibians through a 
variety of research activities and publications (see Murphy 2007). 
Unfortunately, their works have often overshadowed significant 
contributions made concurrently by staff members of the zoo’s 
parent organization, the New York Zoological Society (now the 
Wildlife Conservation Society). For example, Charles Haskins 
Townsend published several important articles on reptiles, par-
ticularly Galapagos tortoises, during his tenure as the director of 
the New York Aquarium between 1902 and 1937, and had several 
species of reptiles named in his honor (see Grant 1947). William 
Beebe, the New York Zoological Park’s original bird curator and 
founding director of the society’s Department of Tropical Re-
search, was also responsible for many important contributions 
to herpetology. As colleagues of Raymond Ditmars, the zoologi-
cal park’s original, and perhaps most celebrated reptile curator, 
Townsend’s and Beebe’s important work with reptiles and am-
phibians is often overlooked in part due to Ditmars’ many pub-
lications and widespread popularity as the chief herpetologist 
of the society during its early history (e.g., Adler 1989; Murphy 
2007; Wood 1962). 
 Although not a strict herpetologist given his background in 
ornithology and broad interests in ecology and natural history, 
William Beebe’s important contributions to the study of reptiles 
and amphibians rivaled those of many professional herpetolo-
gists of the period. Yet surprisingly, despite authoring numerous 
articles and book chapters on the ecology and behavior of rep-
tiles and amphibians and collecting thousands of herpetological 
voucher specimens, Beebe has seldom been recognized in works 
on herpetological history (e.g., Murphy 2007, 2008). This is not to 
say, however, that his name is unfamiliar among herpetologists, 
as Beebe is perhaps best known as one of America’s greatest nat-
uralists and explorers, and for his pioneering work in the fields 
of ecology, marine biology, and wildlife conservation (Gould 
2004; Welker 1975). Here, I highlight the impressive career and 
herpetological contributions of William Beebe, the father of neo-
tropical ecology. Readers interested in more detailed accounts of 
his life, travels, and career should refer to the important works 
of several biographers and historians (Berra 1977; Bridges 1974; 
Gould 2004; Welker 1975).

liFe and Career

 Charles William Beebe was born in Brooklyn, New York in 
1877. Growing up in rural New Jersey, he developed a strong in-
terest in natural history, and amassed an impressive personal 
collection of zoological specimens, especially birds (Welker 
1975). At Columbia University, he studied within the Department 
of Zoology from 1896 to 1898, but left before graduating for a po-
sition with the newly formed New York Zoological Society (NYZS) 
(Welker 1975). Although he would eventually receive honorary 
doctorates from both Colgate University (LL.D) and Tufts Col-
lege (Sc.D) in 1928 (Berra 1977; Crandall 1964) and was identified 
as “Dr.” in many of his later written works and by peers, Beebe 
never officially completed a baccalaureate degree. Nevertheless, 
the lack of a traditional academic background would not hinder 
his career or literary success, or the scope and magnitude of his 
scientific achievements.
 Beebe was hired by the NYZS in 1899 as the assistant cura-
tor of ornithology at its newly established zoological park in the 
Bronx. During his first few years with the society, he assembled 
a sizeable collection of live birds and oversaw the design and 
construction of several new buildings and aviaries, and in 1902 

was promoted to curator of birds (Bridges 1974). In 1903, Beebe 
departed on the first of more than 50 scientific expeditions that 
he would lead during his career with the NYZS, a self-funded 
trip to Mexico with his wife to study, identify, and collect birds 
for the zoological park (Beebe 1905a). This trip was followed by 
collecting trips to Trinidad, Venezuela, and British Guiana (now 
Guyana) in the following years (Beebe and Beebe 1910), and in 
late 1909, he embarked on an extensive year-and-a-half-long 
expedition to the Far East to study pheasants, which eventually 
culminated in his monumental and perhaps most celebrated 
publication, “A Monograph of the Pheasants” (Beebe 1918–1922). 
 Beyond his curatorial duties at the zoological park and his 
increasing research and collecting activities in the field, Beebe 
was also interested in paleontology, particularly the ancestry of 
birds and the evolution of flight (e.g., Beebe 1938a, 1942a). In 
1915, he authored a theoretical paper that predicted the exis-
tence of an intermediate four-winged, or “Tetrapteryx” stage in 
the evolution of flighted dinosaurs (Beebe 1915) that preceded 
Archaeopteryx. His ideas were largely dismissed or forgotten 
for 85 years until the discovery of Microraptor (Xu et al. 2000), a 
small, four-winged therapod whose features nearly mirror those 
of his original “Tetrapteryx” illustration (Beebe 1915). Since 2000, 
several species of Microraptor have been discovered (e.g., Gong 
et al. 2012; Xu et al. 2003), and his original idea of avian flight 
evolving from a four-winged ancestor continues to gain support 
as additional fossil material is located (e.g., Zheng et al. 2013).
 In 1915, he traveled to Brazil to arrange a shipment of birds 
for the zoological park in New York, and it was during this trip 
that his research interests began to change (Welker 1975). Stop-
ping to investigate and inventory the organisms found around a 
large jungle tree (Beebe 1916a,b,c), this study marked a depar-
ture from his widespread ornithological collecting to more re-
fined and intimate investigations on the ecology of tropical for-
est ecosystems (e.g., Beebe 1925b).

“again and again we have proved the value of liMited, concen-
trated investigations over wider-ranging, thinner exploration.”

—william beebe, HigH Jungle, 1949:187

 With assistance and support from former US President The-
odore Roosevelt, a close friend and founding chairman of the 
NYZS, Beebe established Kalacoon, an ecological research sta-
tion located in northeastern Guyana in 1916 (Beebe 1919; Beebe 
et al. 1917; Gould 2004). Impressed by his research and collecting 
activities abroad, the NYZS founded the Department of Tropical 
Research in 1916 and appointed Beebe as its directing curator 
(Welker 1975). This appointment officially relieved him of all cu-
ratorial duties at the zoological park and enabled him to focus 
chiefly on his fieldwork and writings (Bridges 1974). Over the 
next four decades, he led numerous expeditions with the depart-
ment to poorly surveyed terrestrial and marine environments of 
the neotropics and established field stations at various locations 
in South America (Beebe 1925b, 1949a,b, 1952; Beebe and Crane 
1947). Staffed by naturalists, hunters, artists, and taxidermists, 
the Department of Tropical Research under Beebe’s direction 
procured tens of thousands of zoological voucher specimens, 
photographs, artwork, and film footage depicting wildlife en-
countered through its expeditions. Hundreds of scholarly ar-
ticles, notes, and reports were produced by the department, and 
covered a broad range of topics including, but not limited to, tax-
onomy, ecology, ethology, and marine biology.
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 Returning to Guyana in 1919, the department established 
Kartabo, a field research station located just upriver from the for-
mer site of Kalacoon (Welker 1975). There, over several seasons, 
Beebe and his staff intensively studied the ecology of a small 
tract of jungle roughly 65 ha in size (e.g., Beebe 1925b). 
 Aside from his interests in tropical forest ecology, Beebe had 
long been fascinated by marine environments and even experi-
mented with underwater diving equipment (e.g., Beebe 1926, 
1934) more than a decade before famed oceanographer Jacques 
Cousteau. During the late 1920s and throughout the 1930s, Bee-
be focused the Department of Tropical Research’s expeditions 
heavily on oceanographic exploration. These included expedi-
tions to survey and study the marine life of the Galapagos Islands 
(Beebe 1926), Haiti (Beebe 1928), Bermuda (Beebe 1932), and the 
Gulf of California (Beebe 1938b), as well as Beebe’s unprecedent-
ed and record-setting half-mile (ca. 805 m) descent inside a steel 
bathysphere in 1934 (Beebe 1934). At this depth in waters off of 
Bermuda, he became the first biologist to observe deep sea life 
in situ, including bioluminescent organisms and many species 
unknown to science (Beebe 1934). 
 In 1941, Beebe and his department returned to studying ter-
restrial ecosystems, carrying out ecological investigations in 
Caripito, Venezuela (Gould 2004), and then later establishing 
Rancho Grande, a field station headquartered inside the for-
mer jungle palace of Venezuelan dictator Juan Vicente Gómez, 
in 1945. There, the department studied the ecology of the sur-
rounding cloud forest over a period of three years (Beebe 1949a). 
In 1949, Beebe purchased Simla, an estate located in the Arima 
Valley of Trinidad’s Northern Range, which he established as 
a tropical research station and later gifted to the NYZS (Gould 
2004). 

 Beebe officially retired in 1952 as Director Emeritus of the 
Department of Tropical Research after more than 50 years of ser-
vice with the NYZS, but remained active in field research up until 
his death in Trinidad in 1962 (Bridges 1974; Gould 2004; Welker 
1975).

PubliCaTions HisTory

“no aMerican naturalist of recent tiMes has given us so copi-
ous and detailed a record of his work, his travels, the challenges 
he faced and his response to theM. these Books were not Merely of 
scientific reportage, But of scientific adventure; More iMportant, 
they were creative works, inforMed By an intelligence of extraordi-
nary range and a style and consciousness highly literary.” 

—roberT H. welker, naTural man:  
THe liFe oF william beebe, 1975:xii

 Beebe was a gifted and prolific writer, authoring 24 books 
and more than 800 articles, reviews, and reports over the span 
of his career (Berra 1977). Many of his technical works, which 
numbered in the hundreds (Crandall 1964), were published in 
Zoologica, the official research journal of the NYZS which was 
initially founded in 1907 as a publishing outlet for Beebe’s re-
search (Bridges 1974), and included taxonomic treatises (includ-
ing the descriptions of some 87 species of fishes and one bird) as 
well as studies on the ecology and behavior of birds, mammals, 
amphibians, reptiles, fishes, and arthropods (Berra 1977). Many 
additional biological accounts and notes on the husbandry of 
birds at the zoological park were published in the Bulletin of the 
New York Zoological Society, which became Animal Kingdom in 
1942. 
 Most of Beebe’s books and popular articles shared exten-
sive details of his travels and experiences abroad, gaining him 
widespread popularity and celebrity status, to the extent where 
his personal affairs became fodder for headlines in major US 
newspapers (Gould 2004; Welker 1975). He regularly contributed 
to several high profile magazines including Atlantic Monthly, 
Harpers, and Ladies Home Journal, among others, where he pop-
ularized science, natural history, and exploration. Many of these 
works were later republished as chapters in his books. 

HerPeTologiCal ConTribuTions

 The vast majority of William Beebe’s herpetological contribu-
tions stem from his field investigations and collecting activities 
in Guyana, Venezuela, Trinidad, and the Galapagos Islands, al-
though some additional accounts briefly described the natural 
history, occurrence, or behavior of herpetofauna encountered 
during trips to Asia (Beebe 1927), the Caribbean (Beebe 1918), 
Mexico (Beebe 1905a,b 1938b), and Central America (Beebe 
1942b). 
 Collections.—As depicted by the iconic 1917 photograph tak-
en of him in Guyana with butterfly net and rifle in hand (Fig. 1), 
Beebe was a prolific collector of zoological specimens, and made 
no exceptions for reptiles and amphibians. Inventories of her-
petofauna collected by Beebe and his staff during expeditions to 
South America are vast, and appear in several publications (e.g., 
Beebe 1919a, 1925b, 1944a,b, 1945, 1946a, 1952). Because his 
knowledge of reptile and amphibian taxonomy was limited, he 
frequently sought assistance from G. K. Noble and Charles Bo-
gert at the American Museum of Natural History (AMNH), and 

Fig. 1. William Beebe in collecting mode, Guyana, 1917. 
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Karl Schmidt at the Field Museum of Natural History, in identify-
ing specimens collected in South America (e.g., Beebe 1944a,b, 
1945, 1946a; Myers 2000). Despite tensions arising between 
Beebe and AMNH staff over the identification of some of his her-
petological specimens, most of his collections were eventually 
gifted to the museum’s herpetology department (Myers 2000). In 
fact, Myers (2000) noted that Beebe’s 50-plus years of collections 
with the NYZS represent the best example of material deposited 
in the museum’s herpetology section by non-AMNH led expe-
ditions. Major collections from Beebe deposited in the AMNH 
include those from Guyana (>1100 specimens), Venezuela (700 
specimens), and Trinidad (>150 specimens) (Myers 2000). Addi-
tional voucher material was deposited in several other American 
museums and institutions abroad including the Georgetown 
Museum in Guyana (e.g., Beebe 1945). At least ten holotypes 
were collected by Beebe (Table 1).
 In recognition of his contributions, at least five species of 
herpetofauna have been named after Beebe, although most now 
represent junior synonyms (Table 2). Plasmodium beebei, a pro-
tozoal lizard parasite of the gekkonid genus Gonatodes, was also 
named in his honor (Telford 1978).
 Besides voucher material, Beebe also collected many speci-
mens that were delivered alive to the New York Zoological 
Park for display in its reptile house. Noteworthy specimens in-
cluded Amblyrhynchus cristatus, Conolophus subcristatus, and 
Tropidurus spp. (now Microlophus) from the Galapagos Islands 
(Beebe 1923a, 1924), and Platemys platycephala, Chelus fim-
briatus, Testudo tabulata (now Chelonoidis denticulata), Cai-
man sclerops (now C. crocodilus), Polychrus marmoratus, Boa 
constrictor (including a 3.8-m long individual), Bothrops atrox, 
Chironius carinatus, Corallus cooki, Crotalus durissus, Eunectes 
murinus, Helicops angulata (now H. angulatus), Lachesis muta, 
Pseustes sulphureus, Siphlophis cervinus, Spilotes pullatus, and 
Gastrotheca ovifera from Guyana and Venezuela (Beebe 1918a, 
1923c, 1925b, 1946a, 1949a; Beebe and Beebe 1910). From South-
east Asia, he collected and sent back live specimens of gliding 
reptiles including Draco volans, Ptychozoon sp., and Chrysopelea 
ornata (Gould 2004).

Field investigations:

Anurans

“the huMBle polliwog in its developMent is significant of far 
More Marvelous facts than the caterpillar changing into the But-
terfly, eMBodying as it does the deepest poetry and roMance of evo-
lution.”

—william beebe, THe log oF THe sun, 1906:112

 Beebe showed a particular fondness for frogs, especially their 
development, courtship behaviors, and calls, and devoted sev-
eral articles and book chapters to these subjects (Beebe 1906, 
1921a,b, 1946b, 1947a, 1953). In Guyana, he described the nest-
ing habits and larval emergence of Phyllomedusa bicolor from 
leaves overhanging water (Beebe 1921a), provided information 
on the ecology of Leptodactylus caliginosus (now L. latrans) 
including its behavior and defensive call, described the call of 
Hyla maxima (now Hypsiboas boans) (Beebe 1922, 1925a), and 
provided details on the predator-prey relationships and stom-
ach contents of 36 frog species from the region (Beebe 1925b). 
In Venezuela, he documented the call, courtship behaviors, and T
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tadpole carrying behavior of Prostherapis trinitatis (now Man-
nophryne trinitatis), as well as the anatomy, defensive behavior, 
and reproductive biology of Gastrotheca ovifera (Beebe 1949a). 
 In Guyana, Beebe was the first to discover a population of a 
smaller-sized Pipa, which was later identified as a new species, P. 
aspera Müller 1924 (Beebe 1925b). 

Saurians

“Bound to the ground By their short scales and four liMBs, 
these sMall lizards are yet reMarkaBly Birdlike in their vivacity and 
their enthusiastic playing of their little gaMe of life.”

—william beebe, Jungle PeaCe, 1918:43

 Lizards are prominently featured in Beebe’s writings on her-
petology and appear to have been his most extensively studied 
group. In his book, Jungle Peace, he recalled first being taught 
how to noose lizards by a 12-year-old girl on the island of St. 
Thomas, thereby enabling him to more closely study members 
of this group (Beebe 1918a). In the Gulf of California, he docu-
mented the color variation and behaviors of insular lizard popu-
lations (Beebe 1938b), and recorded observations on the color-
ation, activity, and defensive behaviors of Ctenosaura acanthura 
in Mexico (Beebe 1905a, b). In 1919, he described in detail the 
geographic variation and ontogenetic color changes in lizards of 
the genus Ameiva, and discussed their relevance to Barbour and 
Noble’s (1915) recent taxonomic revision of the genus (Beebe 
1919b). 
 During a brief visit to the Galapagos Islands in 1923, Beebe 
studied many aspects of the ecology and behavior of the archi-
pelago’s lizard fauna (Beebe 1924). He described the differences 
in coloration between island populations of Tropidurus (now 
Microlophus), and discussed the possibility that insular popula-
tions of these animals within the archipelago could have origi-
nated through rafting on debris (Beebe 1923a). Captivated by the 
languid behavior and tameness of Amblyrhynchus cristatus, he 
carried out several crude behavioral experiments to study their 
lack of fear towards humans: 

“to test the acquisition of fear, i caught an iguana of MediuM 
size, jerked hiM into the air, played with hiM for a few Minutes and 
then loosened the noose and set hiM free. he ran off a few feet, 
turned and looked at Me and offered no resistance to Being again 
caught and swung through space. six tiMes i repeated this, and if 
anything he was taMer after the rough treatMent than Before, in 
the face of a series of experiences which would have driven any or-
dinary wild creature insane with fright.”

—william beebe, galaPagos: world’s end, 1924:119

 In addition to recording information on the diet, activity, 
and behavior of A. cristatus, Beebe also documented parasit-
ism in the species, including the mutualistic removal of ticks by 
the Scarlet Rock Crab, Grapsus grapsus (Beebe 1924). He stud-
ied various aspects of the ecology of Conolophus subcristatus 
on Baltra Island, and observed mockingbirds removing ticks 
from its skin, which were later determined to be a new species 
(Beebe 1924).
 Beebe’s most important scientific works on lizards were a se-
ries of technical articles that provided extensive ecological data 
for 41 species collected in Guyana and Venezuela (Beebe 1944a,b, 
1945). Particularly noteworthy from these reports were detailed 
descriptions, measurements, and line drawings of eye and hy-
oid morphologies for many of the species discussed, as well as a 
discussion on the termitaria-nesting habits of Tupinambis. In an 
earlier report, he provided detailed information on the ecology 
of 31 species in Guyana, including a comparison of the stomach 
contents of Ameiva and Cnemidophorus (Beebe 1925b). 

Serpentes

“But their MoveMents are slow, and rather than pursue their 
prey, their forte in life is waiting, with all the patience in the 
world, for soMe sMall creature to cross the spot which they have 
rendered More deadly than any pitfall or trap of huMan devising.” 

—william beebe, noosing a busHmasTer, 1916:1375

 Intrigued by bushmasters, Beebe described close encounters 
with Lachesis muta as well as their capture, and provided gen-
eral information on the natural history and habits of the spe-
cies (Beebe 1916c, 1918a). Of particular interest, he noted that 
L. muta emitted a delicate, but noticeable odor when alarmed or 
disturbed (Beebe 1925b), and even asserted his ability to detect 
the presence of the species by smell while blindfolded (Beebe 
1949a)!
 In 1925, he provided detailed information on the ecology of 
52 snake species collected from a small section of forest in Guy-
ana (Beebe 1925b). A follow-up study that included data from 
both Guyana and Venezuela yielded extensive data on the ecol-
ogy of 54 species (Beebe 1946a). Among this information, Bee-
be (1946a) described a peculiar liana-mimicking behavior and 
defensive behavior in Pseustes poecilonotus. In the Galapagos 
Islands, he studied the stomach contents, reproductive biology, 
and geographical variation of Dromicus spp. (now Pseudalso-
phis) (Beebe 1924), and in Costa Rica, he recorded notes on the 
behavior and natural history of Pelamis platurus (Beebe 1942b).
 As a collector of many snake specimens, Beebe (1947b) be-
came frustrated by the loss of scale coloration through fixation 
and preservation, particularly with coral snakes of the genus 

Table 2. Reptile and amphibian taxa named after William Beebe. Current taxonomic conventions for amphibians and reptiles are based on 
Frost (2013) and Uetz (2013), respectively.   
   
Order Family Taxon named after Beebe Current taxonomy

Anura Eleutherodactylidae Eleutherodactylus beebei Chochran, 1956 Eleutherodactylus inoptatus (Barbour, 1914)

 Bufonidae Bufo beebei Gallardo, 1965 Rhinella humboldti (Gallardo, 1965)

 Aromobatidae Hyloxalus beebei Noble, 1923 Anomaloglossus beebei (Noble, 1923)

Squamata Gekkonidae Gehyra beebei De Rooij, 1915 Gehyra mutilata (Wiegmann, 1834)

 Sphaerodactylidae Gonatodes beebei Noble, 1923 Gonatodes annularis Boulenger, 1887



Herpetological Review 45(1), 2014

XXX     81HERPETOLOGICAL HISTORY     81

Micrurus. This prompted him to develop a novel method of pre-
serving and mounting snake skins so that their colors remained 
vivid as in life (Beebe 1947b). 
  In 1952, Beebe produced an inventory of snakes native to the 
Arima Valley of Trinidad, reporting a total of 27 species (Beebe 
1952). Many decades later, Boos (2001) noted some mistakes in 
Beebe’s (1952) list, such as his inclusion of Oxybelis fulgidus as an 
inhabitant of Trinidad. As that species has never been collected 
in Trinidad, Boos (2001) suspected that this error represented a 
mistaken locality for nearby Patos Island.
  
Testudines

“i have seen these turtles in Both heMispheres and along the 
shores of four continents, But not until My week on clarion is-
land did green turtles leave the realM of exclaMatory recognition 
and BecoMe exciting individuals, oBjects of intense interest and 
wonder.”

—william beebe, zaCa VenTure, 1938: 276

 Over the course of his many oceanic voyages with the De-
partment of Tropical Research, Beebe had the opportunity to ob-
serve many sea turtles, particularly Chelonia mydas. During an 
excursion to Clarion Island, off the west coast of Baja California, 
he made extensive observations on C. mydas, and described in 
detail the stomach contents and nesting biology of the species, 
reviewed earlier accounts of its biology, and clarified anthro-
pomorphic misconceptions regarding its reproduction (Beebe 
1938b). 
 In his book, Galapagos: World’s End, Beebe (1924) offered an 
extensive review of historical accounts dating back to 1684 that 
described encounters with Galapagos tortoises and their exploi-
tation, as well as scientific expeditions that had collected indi-
viduals from the archipelago. On Pinzón Island, his crew located 
and secured a single tortoise, whose behavior and climbing abili-
ties up steep, rocky slopes were studied by Beebe (1924).
 Interestingly, Beebe rejected the idea that the terrestrial fau-
na of the Galapagos Islands had originated by overwater emigra-
tion from mainland South America; insisting instead that there 
must have once been a land bridge connection (Beebe 1924). 
This position appears to have been reinforced by a crude experi-
ment carried out aboard his ship, whereby the tortoise collected 
from Pinzón was tossed into open water to see if it could float. 
Much to Beebe’s surprise, the tortoise not only floated upright, 
but was also capable of controlled swimming as it attempted to 
climb back aboard a rowboat. Its death aboard the ship one week 
later, which Beebe attributed to congestion in the lungs caused 
by the inhalation of sea water while swimming, led him to the 
conclusion that: 

“this would negative any possiBility of the tortoises Being 
aBle to Make their way over wide expanses of water, either froM the 
Mainland or froM island to island, in spite of their unusual swiM-
Ming aBility.” 

—william beebe, galaPagos: world’s end, 1924:228

 In Guyana, Beebe et al. (1917) described the nesting habits 
and ecology of several species of freshwater turtles, but provided 
only local names for the species, complicating their identifica-
tion. Beebe (1925b) collected basic ecological data on eight turtle 

species in Guyana, and on Trinidad, he recorded the occurrence 
of two species from the Arima Valley (Beebe 1952).

Crocodilians

“coMMon in Many places and actually aBundant in a few, these 
great saurians are far less conspicuous than their infinitely sMall-
er relatives- the lizards which everywhere scaMper up tree-trunks 
or Barge cluMsily through the fallen leaves.” 

—william beebe eT al., THe alligaTors oF guiana, 1917:283

 Although he had observed them in both eastern and western 
hemispheres, and even collected specimens for museums, Bee-
be’s writings on crocodilians appear to be limited to encounters 
with caimans in Guyana. There, he and others reported on the 
ecology and anthropogenic threats to caiman (probably C. croco-
dilus) living in the vicinity of Georgetown (Beebe 1917; Beebe et 
al. 1917), and briefly described the stomach contents of a young 
C. sclerops (now C. crocodilus) (Beebe 1925b). Beebe et al. (1917) 
reviewed local accounts of attacks on Guyanese villagers by C. 
niger (now Melanosuchus niger). 

Captivity-based investigations

 To supplement their field investigations, Beebe and his staff 
regularly maintained live reptiles and amphibians in their field 
station laboratories. In addition to providing opportunities for 
observing cryptic behaviors and developmental processes, 
maintaining specimens in the laboratory also served as a way of 
keeping them alive and healthy in preparation for their delivery 
to the zoological park in New York. 
 Frogs were frequently kept subjects, and led to the discov-
ery of many fascinating behaviors and developmental processes 
that had not been seen or documented before. For example, 
Beebe (1946b; 1947a, 1949a) was the first to describe the “birth” 
or emergence of newly metamorphosed froglets from the dorsal 
pocket of the marsupial frog, Gastrotheca ovifera, and described 
larval development and metamorphosis in Phyllomedusa bicolor 
(Beebe 1921a,b). Several additional frog species were maintained 
in the laboratory, including Leptodactylus caliginosus (now L.  
latrans), Phyllobates inguinalis (now Colostethus inguinalis) 
(Beebe 1921a), Prostherapis trinitatis (now Mannophryne trini-
tatis), Bufo marinus (now Rhinella marina), Atelopus cruciger, 
and Hyla rubra (now Scinax ruber) (Beebe 1925b; 1949a).
 Snakes were also regularly kept in terraria. On one occasion, 
Beebe (1949a) recalled tripping over an escaped coral snake  
(Micrurus sp.) while walking through a dark laboratory at night. A 
large Bothrops asper that was thought to have recently consumed 
a large meal was captured in the hallways of Rancho Grande and 
temporarily housed in a terrarium (Beebe 1949a). Several days 
after its capture, it unexpectedly gave birth to 28 live offspring, 
yielding important details about the reproductive biology of the 
species, and possibly representing the first birth of the species in 
captivity. Additional snake species kept included Boa constrictor, 
B. canina (now Corallus caninus), Chironius carinatus, Pseustes 
sulphureus, and Tantilla melanocephala (Beebe 1946a). 
 Many lizards including Anolis nitens (now A. chrysolepis), 
A. sagrei, Cnemidophorus lemniscatus, Gonatodes annularis, 
Mabuya mabouya, Plica umbra, Polychrus marmoratus, and 
Uranoscondon superciliosa (now U. superciliosus) were kept and 
studied in the laboratory, with eggs from several species laid in 
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captivity (Beebe 1944a,b, 1945). Although most eggs were dissect-
ed to study their development, some were artificially incubated 
and left to hatch in the lab. For example, Beebe (1945) described 
the successful captive hatching of Tupinambis nigropunctatus 
(now T. teguixin) and documented, perhaps for the first time, 
that disturbances to the surface of the eggshells prompted the 
pipping and rapid emergence of hatchlings (1925a). Today, this 
technique is often used by herpetoculturists to trigger hatching 
in tegu eggs. Gonatodes annularis was also successfully hatched 
in the laboratory (Beebe 1944a), and neonatal M. mabouya (now 
Varzea bistriata) were born to captive females (Beebe 1945). 
 On the voyage back to New York from the Galapagos Islands, 
a large group of C. subscristatus destined for the zoological park 
was maintained aboard the ship and fed a diet of lettuce and 
cabbage (Beebe 1923a). A group of A. cristatus was also brought 
back to New York on the same trip, but not on board the ship. In-
stead, they were housed for the duration of the two-month jour-
ney inside a floating wire cage that was pulled by the ship (Beebe 
1923a, 1924). Although the animals survived the trip, they could 
not be encouraged to feed on any of the seaweed or vegetable 
matter offered to them (Beebe 1923a). 

 Miscellany.—Several of Beebe’s published works on herpe-
tology were accompanied by skillful illustrations painted by 
Department of Tropical Research artist Isabel Cooper. These 
included both color and black-and-white illustrations of Cono-
lophus subcristatus, Tropidurus albemarlensis (now Microlophus 
albemarlensis), and Amblyrhynchus cristatus in Beebe’s (1924) 
book, Galapagos: World’s End, as well as nearly 100 black-and-
white illustrations accompanying his technical articles on the 
ecology of lizards and snakes from Guyana and Venezuela (Bee-
be 1944a,b, 1945, 1946a). 
 Beebe authored the foreword to Curran and Kauffeld’s (1937) 
popular book, Snakes and their Ways, and prepared the introduc-
tion to Tweedie’s (1956) article on flying lizards of the genus Dra-
co. Popular accounts on the etymology of reptile and amphibian 
common names were also given (Beebe,1905a, 1906).
 

Closing remarks

 In retrospect, William Beebe’s impact on the field of herpe-
tology extends far beyond the observable contributions hith-
erto discussed. Together with his important fieldwork in other 
disciplines, including ornithology, ichthyology, and entomology, 
Beebe’s herpetological investigations have helped stress the im-
portance of studying not only the animals, but their ecological 
roles and relationships with other organisms. His pioneering 
fieldwork in the neotropics was critical in paving the way for 
future researchers and studies in the emerging fields of ecology 
and conservation biology. 
 Beebe’s impressive career demonstrated that an academic 
background was not necessarily a prerequisite for carrying out 
important scientific investigations or becoming a leading con-
tributor to a particular field. Indeed, the breadth and extent of 
his lifetime scientific achievements surpassed those of most of 
his academic contemporaries.
 It is impossible to discuss the impacts of Beebe’s contribu-
tions on the fields of ecology, conservation biology, or herpetolo-
gy without noting his critical role in the history and development 
of the New York Zoological Society. It was largely Beebe’s pio-
neering fieldwork and oversight of the Department of Tropical 
Research that prompted the society’s outward growth from an 

organization established upon zoological park management to 
a driving force in wildlife research and conservation. Concerned 
about the welfare of his zoological park, if founding NYZS direc-
tor William Hornaday had gotten his way, Beebe would not have 
been permitted to take such extensive stints away from his cura-
torial duties at the zoo (Bridges 1974); this would have limited or 
even prohibited his collecting and research activities in the field. 
Fortunately, seeing the importance of his fieldwork, influential 
members of the society’s executive committee disagreed with 
Hornaday’s position and fully encouraged and supported Bee-
be’s research endeavors (Bridges 1974). Without Beebe’s dedica-
tion and investment of his personal finances towards fieldwork 
abroad (Gould 2004), it is unlikely that the Department of Tropi-
cal Research would have been founded and sustained. Without 
the important work carried out by the department under his di-
rection, it is doubtful that the society would have followed the 
same trajectory towards becoming the Wildlife Conservation 
Society (WCS), the world’s largest wildlife conservation organi-
zation. Today, the WCS supports and manages hundreds of field-
based conservation initiatives throughout the world, including 
many which focus on conserving reptile and amphibian popula-
tions and their habitats. 
 Finally, of the many formal and informal roles that Beebe as-
sumed during his lifetime, perhaps the most important was his 
popularization of science, nature, and exploration. His writings 
invited readers of a broad audience to relive his remarkable ex-
periences as a naturalist traveling the world in search of wild-
life and wild places, and have been attributed to inspiring and 
launching the careers of many renowned naturalists, ecologists, 
and conservation biologists, including Ernst Mayr, E. O. Wilson, 
Roger Tory Peterson, Rachel Carson, and Sylvia Earle (Gould 
2004; Welker 1975; Wilson 1994), as well as many professional 
and amateur herpetologists (e.g., Bartlett 1988). Beebe’s far-
reaching influence continues to this day, as reprints and older 
copies of his books continue to be purchased and read by the 
next generation of naturalists and conservationists. 
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