
Herpetological Review 51(1), 2020

189189

Herpetological Review, 2020, 51(1), 189–193.
© 2020 by Society for the Study of Amphibians and Reptiles

Life History and Behavior 
of Richard George Zweifel 

(1926–2019)
Richard Zweifel, former Chair-

man and Curator of the Department 
of Herpetology, American Museum of 
Natural History (AMNH), died 25 No-
vember 2019 of natural causes, aged 
93. Dick was basically a Renaissance 
man, with skills far beyond what her-
petologists recognized as his brilliance 
in science. He was an accomplished 
musician (guitar, trombone, recorder, 
vocals) and artist who did many of his 
own scientific illustrations for publica-
tion. He also repaired broken equip-
ment, renovated his home, and with 
help from one hired assistant, built his 
first retirement home. This was a log 
cabin in the Chiricahua Mountains, a 
biodiversity hotspot in southeastern 
Arizona. Most of Dick’s activities ben-
efited from assistance from his equally 
accomplished wife, Frances, a profes-
sional scientific illustrator.

Dick was born 5 November 1926 
in Los Angeles, California, to Kathleen 
and Harold Zweifel. His mother was a 
professional dancer and his father a jazz musician and musical 
arranger. Both parents worked in Vaudeville and Hollywood pro-
ductions. As a child, Dick had four passions: amphibians, rep-
tiles (Fig. 1), butterflies, and music, but he was fascinated by all 
forms of life. He would run around among the La Brea Tar Pits 
with his butterfly net, perhaps focused more on the lepidoptera 
than on his own safety among the pits, until rangers would chase 
him away.

As a teenager, Dick played trombone in jazz combos from Los 
Angeles to San Francisco, and at age 18, during World War II, was 
rejected from volunteering in the Navy, then the Army, as his eye-
sight was not up to their standards. So he enrolled as a freshman 
at UCLA, and the next thing he knew he was drafted by the Army 
after all. The Army put his musical talents to use in the base jazz 
band, which allowed him and his fellow musicians to avoid the 
most rigorous sessions of basic training.

After graduating from UCLA, Dick got his Ph.D. at Berkeley in 
1953 (Fig. 2). His major professor was Robert C. Stebbins. His dis-
sertation, on ecology, distribution, and systematics of the Rana 
boylii group (Zweifel 1955), was his 14th scientific publication. 

He was hired as an assistant curator 
in herpetology at the AMNH in 1954, 
at which time Charles M. Bogert was 
the Chair. Chuck somehow had an in-
tolerance for all other employees in his 
department and had a reputation for 
firing everybody. But Dick was imme-
diately recognized as a treasure by oth-
ers, so when Bogert moved to fire him, 
the Director formed a special commit-
tee of curators from other departments 
to save Dick’s job.

Dick’s offbeat sense of humor was 
often quite funny, but not to every-
body. On one occasion in childhood, a 
visitor with his grandmother was dis-
gusted by one of Dick’s pet snakes, as 
it “had no fur or legs,” so he offered her 
a tarantula to hold instead. At times, 
though, his sense of humor was very 
offensive to some people and could 
get him into trouble, because he ig-
nored arrogance and authoritarianism 
and could spot BS from a mile away. 
Shortly after arriving at the AMNH, 

where much of the scientific staff was rather formal at the time, 
he noticed that most of the anthropologists avoided mixing with 
curators from other departments. They had their own special 
place in the staff cafeteria, and never went to the after-lunch cu-
ratorial coffee sessions, where curators of all departments could 
meet visiting scientists and discuss the latest developments or 
controversies in science. Several new curators had never even 
seen Margaret Mead in their first few years at the AMNH. Soon, 
Zweifel and several other young curators were inspired to start a 
new, mimeographed periodical, the Journal of Insignificant Re-
search, which unapologetically spoofed everything—there was 
no sacred ground—and soon the AMNH Director brought it to 
an abrupt halt. Dick had anonymously published an article in 
the JIR that claimed that Margaret Mead did not exist. She was 
said to be a creative device of the curators in Anthropology, for 
fundraising. Articles attributed to this mythical person were said 
to have been written periodically by a team of anthropologists, 
who distributed resulting grant funds within the department, 
and they would hire somebody to represent her when a personal 
appearance was necessary. The curators of Anthropology and 
other older curators were outraged, and Dick was called before 
the Director of the AMNH at the time, herpetologist James A. Oli-
ver. Dick noticed that it was with an amused twinkle in his eye 
that Jim told him to destroy all copies and cease publication of 
the JIR, but some copies had been distributed already, one made 
its way to the Rare Book Room of the AMNH Library, and Leigh 
Van Valen continued the JIR for some years thereafter at the Uni-
versity of Chicago.
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Fig. 1. Richard G. Zweifel and “Spike,” in 1940.
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As a budding scientist, he was bitten by a Crotalus mitchellii 
on the end of his left index finger, which later led to amputa-
tion of the two distalmost phalanges, which was not conspicu-
ous. This was not funny, of course, but on occasions thereafter 
when talking with young students and the conversation seemed 
to be getting serious, Dick would suddenly thrust the previously 
unnoticed stump of his left index finger up his nose or into his 
left ear, which was completely disarming, as the finger appeared 
to be reaching into his brain. After losing the end of that index 
finger, Dick simply restrung his guitar and taught himself how 
to play lefty. Also, after several years of trying, Dick duped Who’s 
Who in 1976 or so to include in his biography that he was the “sci. 
attaché to Gondwana, 1974-75.”

Being an avid collector and frequent traveler, Dick amassed 
one of the largest and most diverse collections of airline barf 
bags from around the world, each specimen documented with 
date, airline, flight number, locality data (departure and arrival 
points), and collector. He collected and received donated speci-
mens for more than half a century, conserving more than 550 
bags from nearly 300 airlines, some of which became extinct, 
making their specimens that much more valuable. He started 
the collection when he realized on close inspection that the bags 
generally were very well made, leakproof and readily closed, so 
he could use them as lunch bags after getting home. But soon 
he noticed their variation and evolution and started the collec-
tion. One of Dick’s sons, MKZ, tried to add a very special bag to 
the collection by persistently asking the White House to donate a 
specimen from Air Force One, until finally on a return phone call 

from the White House, he was told that these items are govern-
ment property, which cannot be donated to the general public. 
An inquiry has been made to see whether the Smithsonian will 
accept the collection and its copious associated notes.

Dick’s research began in the field (Figs. 3 and 4), and he made 
scientific collections in poorly studied areas. He worked around 
the United States and in Mexico, Nicaragua, Panama, Venezu-
ela, Australia, New Britain, and New Guinea. His bibliography in-
cludes 112 research publications, mostly in the AMNH Novitates 
and Bulletin of the American Museum of Natural History, and 44 
non-research articles. His research emphasized systematics of 
amphibians and reptiles, with monographic reviews, descriptions 
of numerous new species (including fossil forms), and estimates 
of phylogenetic relationships. The most challenging and admira-
ble research he did was on reptiles and amphibians of New Guinea 
and New Britain, with intense focus on frogs of the family Micro-
hylidae. After beginning employment at the AMNH, he became 
acquainted with large collections of specimens from New Guinea 
made on several expeditions led by AMNH Research Associate 
in Mammalogy Richard Archbold and mammologist Hobart Van 
Deusen, and on separate expeditions by ornithologist E. Thomas 
Gilliard. It was as if study of the amphibians and reptiles was just 
waiting for Dick to arrive at the AMNH, and he dived in with rel-
ish. After a few years he obtained grants of his own and the dream 
of conducting fieldwork in New Guinea became a reality in 1964. 
On his first trip of about two months to New Guinea, he visited 

Fig. 2. Richard G. Zweifel at graduation from Berkeley, 1953.
Fig. 3. Richard G. Zweifel, ca. 1957, probably on the AMNH Puritan 
Expedition to Pacific islands off the west coast of Mexico. The rat-
tlesnake on his left shoulder was embroidered by his wife, Frances.
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six localities, three of which were remote villages reached by treks 
on “tracks” that required 5.5–7 hours, mostly in rain, on slick trails 
going up and over ridges, then down into a valley, repeatedly, with 
a team of porters (“carriers”). Fortunately, on his first trek, the nine 
porters (five men, four women) included one for his cargo, so he 
could trek without the extra burden, and this became his routine. 
A few localities were reached by light aircraft landing on remote 
unpaved airstrips that had been carved by hand from the forest. 
The airstrip at Wau was particularly interesting, as it was on a hill, 
steeply sloped, the slope of the airstrip becoming very steep on 
the upper end. Light aircraft landed in the uphill direction and 
took off in the downhill direction, regardless of wind direction. 
Through it all, Dick went to the extra effort to record frog calls and 
include audiospectrograms in his work. During this first trip Dick 
was fortunate to meet Fred Parker, a Patrol Officer for the Territory 
of New Guinea. Fred also had a passion for amphibians and rep-
tiles and made large collections from remote sites, which he and 
Dick studied jointly and they did additional fieldwork together in 
subsequent years (Figs. 5, 6).

Zweifel also published more broadly in natural history, with 
major contributions to the ecology and life history of certain spe-
cies (Xantusia vigilis [with Charles H. Lowe], and Chrysemys picta 
on Long Island, New York), influence of temperature and body 
size on characteristics of frog vocalizations, temperature effects 

on reproduction of anurans of arid lands, a successful method for 
incubating reptile eggs, and patterns of inheritance in kingsnakes. 
The extensive bibliography of Zweifel’s publications is hosted 
on the Department of Herpetology, AMNH website. At least one 
species each of frog, lizard, snake, butterfly, and a scorpion were 
named by others in Dick’s honor, based on specimens that he col-
lected.

Fig. 4. Richard G. Zweifel’s claim for how he fully dressed for field-
work (note headlamp beneath hat). Location and date are un-
known, but presumably before 1960 because of the absence of a 
tape recorder.

Fig. 5. Richard G. Zweifel asking “who, me?” Guadalcanal, 1968, en 
route to the field.

Fig. 6. Richard G. Zweifel in the field, date and locality unknown.
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One of Dick’s major contributions to science is hardly remem-
bered today because he finished publishing on that specialty in 
1965. This was his early acceptance of the possibility that certain 
species of whiptail lizards (Cnemidophorus then, now Aspidos-
celis) are parthenogenetic, a distinction he shares with Sherman 
A. Minton (1959) and T. Paul Maslin (1962), who discovered all-
female species independently. In 1958 Dick saw Darevsky’s re-
port on apparent parthenogenesis in some Armenian lacertids, 
and being familiar with the very high quality of Darevsky’s work, 
he realized the same thing could explain the absence of males in 
certain population samples of whiptail lizards that he collected 
in Arizona and New Mexico in the 1950s. Nearly all other herpe-
tologists were in disbelief, and a few might have thought that this 
was another of Zweifel’s jokes. Dick thrilled CJC with tales of this 
discovery when he was his student at the Southwestern Research 
Station, Arizona, in 1960, and we collected additional samples 
that lacked males right after CJC learned in college that amniotes 
could not reproduce parthenogenetically. Dick’s observations on 
several unisexual species were finally published in Duellman 
and Zweifel (1962), reviewing systematics of the sexlineatus 
group of Aspidoscelis, and later in Zweifel (1965), on variation in 
A. tesselatus. Most of the herpetological community at the time 
thought that this could not be true, as it flew so dramatically in 
the face of what everybody “knew.” In fact, in 1963 while CJC was 
a graduate student of William E. Duellman’s at KU, he asked Bill 
what he thought about the unisexual populations discussed in 
his coauthored paper with Dick. Bill laughed and said he didn’t 
believe a word of it but allowed Dick to write it up that way be-
cause he insisted upon it.

Beyond his research projects, Dick was also deeply involved 
in other activities for science and education. He was part 
of a committee that developed the Catalogue of American 
Amphibians and Reptiles, which was initiated by the ASIH, then 
taken over by SSAR when financial difficulties arose (Zweifel 
2008). Dick served as the Section Editor for Salientia for 
1966–1986 and General Editor for 1974–1981. His wife Frances 
produced more than 400 maps for the species accounts from 
1963–1986, including the very first one. In the early 1970s 
Dick helped develop the NSF program for providing funding 
to support scientific collections, and for about 10 years he led 
and was the main contributor to development of the major 
AMNH exhibition hall of amphibians and reptiles (Fig. 7). Dick 
also mentored college students in the NSF-funded program  
“Research for Undergraduates,” working at two AMNH field 

stations, the Kalbfleisch Station on Long Island, New York, 
and the Southwestern Research Station in southeastern 
Arizona; several of his students later earned their Ph.D. doing 
dissertation research on amphibians and reptiles.

Dick’s broad interests in the biological sciences and his 
brilliant insights led to his understanding in the 1960s that the 
future of systematics would involve incorporation of genetic 
data into phylogeny reconstruction. Consequently, beginning 
in the late 1960s he supported hiring curators at the AMNH 
who were starting to work with genetic data, which became 
controversial. Certain comparative anatomists on the staff 
argued that genetics belonged in the universities, anatomy 
in the museums, so the new curators should be fired. In part, 
those traditionalists were horrified that genetic research would 
take over the museum. Today it is rare for a zoologist to be 
hired at the AMNH if not using DNA and morphological data in 
phylogenetic analyses.

Dick Zweifel is survived by his wife Frances (Fig. 8), sons 
Matthew and Kenneth, daughter Ellen, granddaughters Han-
nah and Gabrielle, and grandson Benjamin.

Acknowledgments.—Members of the Zweifel family provided 
photographs of Dick and many personal files of Dick’s recollections 
from his early life history and throughout his career. Personnel at the 
AMNH, including Frank Burbrink, Margaret Arnold, David Dickey, 
and David Kizirian also helped in various ways. They included send-
ing lyrics from some of Dick’s original compositions in music, which 
were too bawdy to print here.

Fig. 7. Richard G. Zweifel examining a newly prepared exhibit at the 
AMNH, ca. 1977.

Fig. 8.  Richard G. Zweifel and his wife, Frances W. Zweifel, in 2017.
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Gerald T. Dunger (1922–2019):
Documenter of the Nigerian Reptile Fauna 

On 22 July 2019, Dr. Gerald Thom-
as Dunger died at his home in South-
ampton, United Kingdom, just short 
of his 97th birthday. A man of many 
talents, Dunger was a medical doctor, 
Spitfire pilot, rock climber, numisma-
tologist, musician, photographer, and 
herpetologist (Fig. 1). He described 
a new file snake (Mehelya egbensis, 
Dunger 1966) and three new species 
of worm lizards (Cynisca gansi, C. ni-
geriensis, and C. kigomensis; Dunger 
1968b), all collected during his time as 
a medical doctor in Nigeria. He wrote 
a series of popular, superbly illustrat-
ed and yet rigorously accurate articles 
on the lizards and snakes of Nigeria, 
at a time when little popular literature was available on the rich 
herpetofauna of West Africa. 

Born in Portsmouth, United Kingdom, on 29 July 1922, Dung-
er’s first job was in the dockyard. The Luftwaffe attacked in the 
summer of 1940, at the start of the Battle of Britain, and a furious 
Dunger, cycling home and observing the carnage, decided he 
wanted to be up there defending Britain in the fight against Hit-
ler. He signed up for the Royal Air Force, and was sent to Canada 
for training. A driven man, out of the hundred men on his course, 
he was one of only three to qualify as a pilot officer. On his return 
to the U.K., his flying ability was quickly noticed, and he was re-
moved from the combat team and made an instructor, a source 
of frustration to the young airman, particularly since after V.E. 
day he asked to be sent on combat in the Far East to join in the 
final push against Japan, but was refused. He was demobbed in 
1945, and continued to aim high, applying and being accepted to 
train to become a medical doctor. In 1953 he qualified at St Bar-
tholomew’s Hospital in London. He joined the National Health 
Service and was appointed to the Royal Hampshire County Hos-
pital in Winchester. Here he met Patricia, his wife to be, where 

she was a radiographer. They married 
in 1955 and remained happily married 
for six decades. Gerald relied heavily 
on Pat in the home; his expertise in 
the medical field, with deadly snakes, 
on vertical rock and in the cockpit of a 
fighting aeroplane was countered by a 
total domestic inability; he confessed 
that he was unable to even boil an egg. 

In 1956, seeking adventure, Dung-
er accepted what he thought was go-
ing to be a temporary post as a doctor 
for Mobil Oil in Nigeria, at the time 
still part of the British sphere of influ-
ence; it became independent in 1960. 
Dunger and his wife went to Nigeria 
and remained there for 11 years. Ini-

tially with the oil company, he then set up a private practice 
in the high and healthy hill town of Jos, where his flying skills 
enabled him to rapidly reach patients. Most of Nigeria lies be-
low 800 m elevation, Jos is over 1200 m. In Nigeria, seeking in-
formation while treating a number of snake bites, Dunger real-
ized that little was known about the Nigerian reptile fauna and 
determined to do something about it. He taught himself snake 
catching, and began collecting, photographing, and preserving 
Nigerian snakes and lizards (Fig. 2). He encouraged local snake 
collectors to bring him specimens, and travelled widely around 
the country, seeking herpetological experience. He donated an 
excellent series of specimens to the Natural History Museum in 
London. In doing so he established friendly relations with Alice 
‘Bunty’ Grandison, the redoubtable Curator of Herpetology at 
the time; so much so that she agreed to send Dunger natural his-
tory specimens by post for comparison purposes, at a time when 
members of the public were usually asked to come to the mu-
seum in person to examine specimens. He commenced writing 
articles on the Nigerian reptiles. Most were eventually published 
as a thorough (but unfinished) series in The Nigerian Field, at 
the time West Africa’s primary scholarly journal, it carried arti-
cles on a huge range of all things West African. Dunger frequently 
brought back live specimens from Nigeria when travelling to the 
U.K., and donated them to London Zoo. On one unfortunate 
occasion, he was coming to London for a medical conference, 

STEPHEN SPAWLS 
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Fig. 1. Gerald Dunger capturing a Banded Forest 
Cobra, Naja savannula, in Jos, 1965; his assistant 
holds the bag ready. 
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and was bringing a big Black-necked Spitting Cobra (Naja nigri-
collis) back for the zoo; but as Dunger opened his suitcase for 
a final pack after a night at a Lagos airport hotel, he found to 
his horror that the snake had torn its way out of the bag. In the 
middle of Lagos, with his flight imminent, all that Dunger could 
do was to chase the snake into the bath, smother it with a towel 
and surreptitiously put the corpse in a hotel dustbin! On another 
occasion, while climbing Wase Rock, a vertical 180-m inselberg 
in Nigeria’s Plateau State, he was attacked by a swarm of African 
honeybees after he inadvertently approached their nest, and had 
to maneuver while being stung; after his arrival on the summit 
he then found the skin of a cobra. 

Dunger’s herpetological articles, published between 1967 
and 1973, were largely illustrated by his own line drawings and 
photographs. The drawings were precise, his color slides excel-
lent, but unfortunately The Nigerian Field only published il-
lustrations in black and white. There were seven articles on the 
lizard families (covering all save the agamas), but only four on 
snakes (the file snakes Limaformosa, Mehelya, and Gonionotop-
his) (Dunger 1971a), the house snakes Boaedon (Dunger 1971b), 
water and marsh snakes, Grayia and Natriciteres (Dunger 1972), 
and the green snakes Philothamnus and Hapsidophrys (Dunger 
1973). Many years later, when I asked him why he had never 

completed the series, he shook his head. “We left Nigeria in 1967, 
and I had hoped to return, but it was never feasible. I had little 
data on the agamas, and the other snakes, especially the dan-
gerous ones, needed more justice than I could give them.” But 
the articles are a nice mixture of anecdote and detail, with a 
technical description of each species (based on Dunger’s own 
Nigerian specimens, or, if he hadn’t seen any from Nigeria, from 
the works of others), pictures of Nigerian animals that he had 
photographed, a list of Nigerian localities and, in some cases, a 
key. Super though they were, they were poorly known—although 
that was often the case at that time, without the internet. Articles 

Fig. 2. Dunger with a Nile Monitor Lizard, Varanus niloticus, in Lagos 
in 1963. 
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Fig. 3. Dunger photographing a Jameson’s Mamba (Dendroaspis 
jamesoni) with his macro lens. The snake has been taped to a board 
to facilitate a close-up. 
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Fig. 4. Top: Fangs of an Eastern Gaboon Viper, Bitis gabonica. Middle: 
Owen’s Three-horned Chameleon, Trioceros oweni, Port Harcourt, 
Nigeria. Bottom: Boomslang (Dispholidus typus) inflating throat in 
threat display, Jos, Nigeria. 
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published in minor journals often took a long time to come to 
the notice of other workers in the field. In the mid 1980s I was 
corresponding with Yehudah Werner, even in those days a her-
petological polymath, about the Fan-footed Gecko, Ptyodactylus 
hasselquistii, but when I mentioned Dunger’s article on the geck-
os of Nigeria (Dunger 1968a), Werner didn’t know of it. 

Returning to the U.K., Dunger set up as a general practitio-
ner in Chandler’s Ford, and continued to do locum work until he 
was 79, in 2001, stopping only because he didn’t want anyone to 
think he was too old. Having written as much as he felt he could 
on the Nigerian herpetofauna, he left the field, and became an 
avid numismatologist, his field of expertise ancient British coins; 
he described the older Roman coinage of the country as “com-
mon rubbish.” 

Dunger was an inspired photographer. He was one of the first 
herpetologists working in tropical Africa to use a macro lens and 
high-quality color slide film, which enabled some fine pictures 
of a fauna that hardly anyone else was documenting (Fig. 3). He 
was always willing to lend his slides to other herpetologists; Al-
ice Grandison’s classic revamping of H. W. Parker’s book Snakes 
(Parker and Grandison 1977) contained several of his pictures, 
including a full-color shot of a Boomslang (Dispholidus typus) in-
flating its throat in a typical threat display (Fig. 4). However, Dung-
er was punctilious with his loans. In the early 1980s, Bill Branch, 
expert on the South African herpetofauna, who was studying at 
Southampton at the time, asked Dunger if he could borrow a set 
of slides to illustrate a snake article. Bill received the slides by re-
turn post, but with an accompanying letter, which he was asked to 
sign and send back, stating exactly what date he would return to 
slides. When Bill wrote to explain that he wasn’t sure when he’d get 
around to using them, hopefully sometime in the next six months, 
Dunger told Bill to send the slides back immediately, and he’d loan 
them again when Bill had a precise date. 

However, in 2017, while I was working on a revision of a field 
guide (Spawls et al. 2018), I wrote to Dunger asking if I might bor-
row some of his pictures. He responded promptly, suggesting that 
as he no longer had much use for them, he’d like to give his her-
petological slide collection to me. I accepted with alacrity. When 

I went to collect the slides, I asked about broadening their use, 
and, generous as ever, Dunger said that he was willing to let any 
interested herpetologist make use of them, provided that, as he 
put with a twinkle in his eye, “they are credited to me in very small 
letters under the picture.” In 2012, Jean-Francois Trape (Trape 
2012, in Trape et al. 2012) named a skink after him, Leptosiaphos 
dungeri, like its namesake it was small and energetic.

Acknowledgments.— I am most grateful to David Warrell and Barry 
Hughes, who read the draft and shared memories of Gerald Dunger.
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The Leaps and Bounds of Crocodilians

Locomotor abilities of crocodilians on land include most of 
the walking and running patterns found in other quadrupedal 

animals, with speeds measured from slow to nearly 5 m/s. These 
gaits can be categorized into symmetrical and asymmetrical 
types, depending on whether the paired limbs (front or hind) 
alternate in movement (symmetrical) or move together (asym-
metrical). Asymmetrical movements, such as bounding and gal-
loping, are associated with faster motion, and are reported from 
smaller, younger individuals. From previous research, these 
asymmetrical gaits have been reported in Crocodylidae (croco-
diles and dwarf crocodiles), but not Alligatoridae (alligators and 
caimans). In this study, the authors collected data on 15 croco-
dilian species, representing a range of body sizes and includ-
ing both crocodylids and alligatorids, from a zoological park in 
Florida, USA, to investigate the phylogenetic pattern of asym-
metrical gait usage, speeds attained with differing gaits, and an 
association between asymmetrical gait usage and body mass. 
Video data were collected during running trials of 42 individuals 
(184 trials), with gaits coded into 7 categories (3 symmetrical, 4 
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