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Some parts of this article have been presented elsewhere, but are included again here to produce continuity.

Dallas Zoo Department of Herpetology (1965-2005)

From 1966 to retirement 30 years later, I was in charge of the
Department of Herpetology in the Pierre A. Fontaine reptile
building at the Dallas Zoo and later the curator of the Art Deco
Dallas Aquarium in Fair Park. After retirement, I moved to
Washington, D.C., and became a Smithsonian Research Associ-
ate in the Department of Herpetology at the National Zoological
Park (NZP) for 15 years and Curator for five years until October
2015. Later,  moved to the Smithsonian Natural History Museum.
I am proud that Lauren Augustine from NZP is now herp curator
at Philadelphia Zoo and is building a strong scientific presence.

In the beginning, the herpetological collection in Dallas was
very uninteresting, being comprised of mostly common pet-shop
taxa. Many of my friends came to the rescue and began to place
extremely rare species on loan. At one time, there were 51
varieties of rattlesnakes and a large number of Neotropical
pitvipers. Ken McCloud, a colleague at USFWS began sending
Indo-Pacific confiscations of rare boids, pythonids, elapids,
varanids, and so many others too numerous to mention. These
were exciting days —so many choices contributing to a sensory
overload! After one trip to Latin America, every single one of
about 30 trash cans—used to hold animals when enclosures
were being cleaned —was filled with specimens collected by two
of my close friends, Barry Armstrong and Jonathan Campbell.
As word circulated through the herp community that these
creatures —some never photographed before —were in our
collection, an increasing number of zoo workers, biologists and
serious amateurs throughout the world came to see and photo-
graph the animals.

When we opened the building in 1966, there were precious
few who wanted to work there, but as our reputation grew, many
started sending job applications. In one case, I was asked by the
personnel department to stop advertising positions as over 400
persons, some with advanced degrees, had applied for a previous
one. Those days will never happen again. Since there were
potential breeding groups available, reproduction was often
successful and in one year, over 400 individual reptiles were
donated to other institutions.

Our department received American Zoo Association (AZA)
Awards:

» Two Edward H. Bean awards for reproduction in Bismarck
Ringed Python and Bushmaster;

* Four Significant Achievement awards for reproduction in
Eastern Diamondback Rattlesnake, Tancitaran Rattlesnake,
Coahuilan Box Turtle and our rattlesnake reproduction program;
* Twenty-one First Captive Breeding awards for a variety of
reptilian species;

« Silver Propagator’s Certificate for American Milksnake;

* Gold Propagator’s Certificate for American Milksnake.

There is no question that the main key to our success was the
skill and dedication of the staff. Fourteen employees have
moved on to higher positions at other zoos. Examples include
Don Boyer, curator of herpetology at Bronx and San Diego
Zoos, Dave Blody and Clay Garrett, curators at Ft. Worth Zoo
[Garrett and the late Dave Chiszar were co-editors of an issue of
Zoo Biology on zoo herpetology.], Dave Barker at Gladys Porter
Zo0 and author of books on boid snakes, Fred Antonio at Santa
Fe College Teaching Zoo and Central Florida Zoo, the late Jan
Perry at Audubon Zoo, and Winston Card at Cincinnati Zoo.

We have collectively written or edited over a dozen books,
some on captive management of herpetofauna, natural history of
Mexican rattlesnakes, boid snakes, Komodo dragons and other
varanids, chameleons, Grzimek’s Animal Life Encyclopedia, and
over 200 papers, book chapters and bulletins on topics such as
the ethological and reproductive studies on a variety of amphibi-
ans and reptiles, ophiophobia, zoo history and philosophy,
social behavior of herpetologists, and husbandry. A number of
papers included keepers as sole and/or co-authors. In a future
chapter, I will go into detail about our inclusion of the entire
staff in these publications. Many of these books, papers and
chapters were coauthored with academic herpetologists —Kraig
Adler, J. T. Collins, Jon Campbell, Charles Carpenter, Gary
Ferguson, Jim Gillingham, Jim Hanken, Gordon Burghardt,
David Chiszar and Hobart Smith —resulting in far better final
publications.

Over 20 years ago, Kraig Adler and editor Robert Hansen
asked me to be section editor of a new column, called ZOO
VIEW, in SSAR’s Herpetological Review to stimulate zoo
workers to join the society. When Bob Hansen retired as editor
after 30 years in 2021, I decided to join him. My replacement is
Robert Mendyk from the Audubon Zoo.

Part of this new endeavor was to solicit articles from zoo
personnel; one important example was the description by NZP
pathologist Don Nichols on his search to identify the etiologic
agent, later described as Batrochochytrium dendrobatidis, in a
paper entitled “Tracking Down the Killer Chytrid of Amphibi-
ans” [2003, 34(2):101-104]. I was a board member of the
TUCN/SSC Declining Amphibian Populations Task Force from
its inception until it ceased operations 16 years later (see Heyer
and Murphy, 2005) and continue as a member of the Captive
Breeding Specialist Group of that organization.

My colleague Winston Card and I published two papers on
700 herpetologists. One of them (Murphy and Card, 1998)
presented our analysis of the characteristics of our fellow work-



ers in zoos and aquariums and our perception of their unique
personalities. It is striking that herpetologists have many similar
interests; I received numerous comments from partners of these
people stating that the comparisons were spot on.

The second contribution (Card and Murphy, 2000) was
divided into two parts: 1) lists of persons in chronological order
under their institutional affiliations in the United States; 2)
biographies of deceased and retired staffers who have had an
impact on our discipline. This circular, focusing on deceased
zoo herpetologists, updates and expands upon earlier informa-
tion presented in the first publication. In addition, the histories
and accomplishments of deceased foreign professionals have
been added to show how the profession is global in scope. Early
on, I realized after talking to zoo workers that the rich herpeto-
logical history and contributions of our predecessors were in
danger of being lost forever, so in 2007 I wrote my book entitled
Herpetological History of the Zoo and Aquarium World, pub-
lished by Krieger Publishing in cooperation with SSAR. This
writing effort lasted over five years. One aspect was that all non-
English literature citations were translated by volunteer transla-
tors available through the Smithsonian Institution. I sent drafts
of chapters to many colleagues, for comments, additional infor-
mation on initiatives and publications, and possible revisions;
Roger Conant penned the foreword.

A list of publications by the Dallas Zoo and National Zoo
staffs appears in the Appendix to this article.

Comments on the Shrinking Importance of Zoo Herpetology

"Reptile keeping has developed into a science during the past
two decades, and the advancements, especially in the fields of
medication and captive breeding, are little short of phenomenal.
Compared with the sophisticated techniques that are now
available, our efforts of half a century ago seem crude in the
extreme. In those days we often considered ourselves lucky if a
majority of our animals lived a year or two, and what little
captive breeding occurred was fortuitous, not planned."

Roger Conant, 1980

"Thus captivity will result in intensive selection, molding the
animal in a manner quite different from that followed in its
natural environment. The final product will be an animal much
better adapted to live in close association with humans, in the
home or laboratory, but less well adapted for life under natural
conditions."

Henry S. Fitch, 1980

There are enormous challenges and changes taking place in our
profession. Unsettling and penetrating questions are being asked
about the value of what we do as zoo and aquarium pro-
fessionals, both inside and outside our institutions, as evident in
the quotes above.

It is no longer possible to restrict one’s zoo career to just
keeping animals. During job interviews, some candidates have
said that they prefer working with animals rather than humans ---
their applications immediately go to the bottom of the pile. If one
wishes to move up the food chain and compete for higher jobs,
then familiarity with administration, fund-raising, supervi-sion,
public outreach, and other non-animal skill sets is critical. It is
almost certain that the ability to read a budget spreadsheet is as
important as knowing what current scientific name should be
used for any taxon. One example here should suffice. I receive

job descriptions from many zoos soliciting applicants to apply
for positions beyond the keeper level, virtually all of which req-
uire a minimum of at least one year’s supervisory experience and
broad familiarity with the needs of zoos and aquariums. The tra-
gedy is that most zoos do not offer learning opportunities to
keepers so that these minimal requirements can be met.

We are not preparing the younger generation to be successful
as potential curators. This is obvious when a position descrip-
tion is circulated throughout our membership and applicants
begin to send résumés. Academics from the research side often
have virtually no experience with a variety of living captive
animals, public outreach, or personnel management. Some zoo
workers who came up through the ranks have little experience in
setting up successful research programs, either in the zoo or in
the field, which often includes collaborations with those outside
the zoo setting. It is striking that many applicants are unfamiliar
with the rich history of the zoo and aquarium world, so one fears
that they may well repeat the mistakes made earlier by their
predecessors. Curators with a blend of these critical skills are
hard to find now; at least this is what I am told by those persons
entrusted with finding suitable candidates.

Our profession is becoming increasingly bureaucratic, and
much time is spent filling out surveys, answering an enormous
number of e-mails, attending unproductive meetings, and pre-
paring a plethora of memos in response to various issues such as
visitor safety, personnel problems, and animal welfare. As a
result, the time available to focus on biology is shrinking —this is
a chronic complaint by my fellow zoo workers and I under-stand
their frustration. I suggest that institutions review all policies,
jettison those which no longer apply, refine those that need
improvement and keep only those that are proven to be effective
and useful.

Zoo administrators now deal with the internet and any possi-
ble deficit that risks a zoo’s reputation such as an animal escape,
visitor injury, or untimely animal death, can be broadly and qui-
ckly spread --- worldwide. Some people dislike zoos and aqua-
riums, accuse us of ignoring animal welfare, and do not under-
stand the value of zoo programs to conservation in the broad
sense. We may have inadvertently contributed to this perception
by personalizing individual animals. Perhaps it seems safer and
easier for us to focus on individual animals: we often use pet
names for them, try to enrich their lives by interactive play and
using manmade objects, and bond with them as surrogate hum-
ans without concern for imprinting or other side effects. When
animals are near the end, they cannot send us a note saying “Do
Not Resuscitate.” But we employ dramatic medical interventions
and costly procedures to ensure that they live to a ripe old age,
and mourn and grieve over their deaths (In a few extreme cases,
grief counselors have consoled the animal care staff for an anim-
al death and quasi-memorial services have been held). In sum,
we demonstrate that we care and we publicize to our audiences
that we do.

Enrichment has become one of the newest trends in the zoo
world but I am not certain how we measure whether our changes
to an animal’s living space and activities actually improves their
lives or whether it just makes us feel better. I do know that if we
were keeping animals successfully by fulfilling all of their needs,
we might no longer need to resort to techniques like assisted
reproduction, cryopreservation of gametes, and hand-rearing. We
do not spend enough time trying to understand and convey the
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need to protect an entire species or larger clade rather than
individual animals. We need to confront and explain to our visitors
thorny problems like the need for euthanasia to deal with limited
space in zoos, the issues confronting wild populations, climate
change, the sixth mass extinction event, and the advent of the
Anthropocene. We need to figure out how our captive colonies
can be managed more effectively to accomplish conservation goals.

Many of our zoos are experiencing severe financial shrinkage
and the future for some may be problematic. Fund-raising,
development, and public relations have become an integral part
of the zoo scene. Some of my herpetological colleagues complain
that their time is spent leading tours, giving public presentations
and interacting with potential benefactors rather than working
with the collections. These colleagues have an incredibly short-
sighted view for, in fact, their existing or future programs will
disappear if there are no monies to support these initiatives.

Obtaining animals has become much more difficult. Moving
animals between zoos and aquariums for our captive manage-
ment programs has become more time-consuming, due to risk of
infectious diseases, lack of quarantine space, and increased
paperwork. There are few animal dealers now, so zoos may be
restricted to mounting their own collecting trips to range coun-
tries; these are limited, however, by travel and other expenses,
increased paperwork for permits, and lack of reliable in-country
associates. Even if such impediments are overcome, there are no
guarantees that the animals will be found. While some zoos
cooperate with hunting ranches for space to ensure genetic
diversity for some large mammals, there is no such program for
reptiles. Although this would have been inconceivable to me a
short time ago, I can now envisage a day in the future where zoos
could be forced to work more closely with hide dealers produc-
ing propagules to maintain large reptiles such as crocodilians,
iguanids, varanids, boas, and pythons. Public outcry is certain to
be deafening in the herp community and administra-tors may
need to be ready to defend this practice. As a herpetol-ogist, I find
killing any herp abhorrent (unless it goes to a museum collect-
ion), especially when their skins are being used in the fashion
industry, but we are running out of time and space ---and some
protected wild populations are shrinking precipitously due to
human exploitation. My sense is that convincing people to avoid
purchasing animal products to drape on their bodies seems not to
have been working effectively over the past de-cades --- I still see
plenty of snakeskin belts, handbags, and wallets as well as shoes
made from crocodile skins at the local department store and I
suspect that most are collected from the wild. The IUCN Python
Conservation Partnership is in favor of commercial python
farming to combat the illegal trade for python skins (Natusch and
Lyons, 2014), For nearly 80 years, the Reticulated Python
(Python reticulatus) and the Burmese Python (P. bivittatus) have
been harvested from the wild in Southeast Asia. An astounding
nearly 500,000 skins are shipped on the black market every year
for use in European fashion, worth an estimated one billion
dollars US. This paper evaluates the economic feasibility and
viability of captive breeding as a possible way to sustain and
conserve them. One possible part of a future plan: do not harvest
animals sent by zoos, but only their progeny not needed for
sustaining captive populations.

The total of these onslaughts and new expectations is that our
community has become defensive and tentative. For example, I
have heard few discussions about management euthanasia for my
entire career (45 years +) and the topic continues to be rarely
discussed because there is great risk involved to those having the
courage to act on the idea. In the past, zoo directors have lost
their jobs over the controversy that erupted when they culled
healthy animals that were not contributing to breeding programs.
While the Copenhagen Zoo furor — aftereuthaniza-tion of a
giraffe and four lion cubs for management purposes—has spurred
a useful discussion of the issues among many zoo workers,
virtually all of my non-biologist friends have roundly condemned
this action. When I try to explain the rationale for doing this,
they are unconvinced.

What is the future of herpetology and specifically zoo herpe-
tology? This latter discipline is becoming very different from our
earlier experiences with zoo herpetologists and their build-ings,
animals and programs, accumulated over 50 years. While there
are a few outstanding examples of new zoo herp buildings such
as the Fort Worth Zoo’s MOLA, Los Angeles Zoo’s LAIR, and
Zoo Atlanta’s Scaly Slimy Spectacular, relatively few new
facilities are being constructed exclusively for herps where new
zoo employees may not be introduced to a herpetologically rich
environment nor encouraged to become specialists. As new
facilities are being designed in zoos throughout the world, it
often seems that reptiles and amphibians are added as an after-
thought, as a small part of a mixed species exhibit or a few small
exhibits added in to a much larger exhibit complex. The sad
reality is that many zoo herpetologists are concerned and trau-
matized by the enormity of the problem of disappearing biodiv-
ersity. They continue to struggle to find suitable niches, both
within their institutions and in the broader conservation and
academic communities.

Another worrisome trend that appears to be increasing is the
decision by some zoos to move away from traditional taxonom-
ically-defined departments. Over the last decade, several North
American zoos which once had longstanding herpetology de-
partments with dedicated herpetology staff and curators have
been merged with other departments (e.g., birds, small mam-
mals, aquatics, ambassador animals, invertebrates, etc.). Other
zoos have done away with taxonomic groupings altogether and
switched to biogeographically-defined departments (e.g., “Af-
rica”, “Asia”) or even less-specialized zones in the zoo (i.e.,
“North Zone”, “South Zone”). We are concerned that these
changes will impact the herpetological conservation and research
activities and productivity of zoos, the scope and diver-sity of
their herp collections, staffing, and ultimately the level of exper-
tise and care afforded to captive animals. These changes, includ-
ing an increasing reliance on generalist keepers over specialists
are also reducing the number of true herp keeper positions in
z00s, leading to unprecedented levels of competi-tion for jobs.
As a recent example, NZP received more than 300 applications
for a single herp keeper position. This reduction in specialized
positions is also especially true for herp curator and manager
positions, where the traditional pathways that zoo herpetologists
once followed to advance in their careers may become a relic of
the past. Much like many of the taxa we gravitate towards,



herpetology curators appear to be on the way to becoming an
endangered species.

Countering these growing trends that could be disastrous for
reptile and amphibian programs in zoos will require a multifac-
eted approach that clearly illustrates the importance of taxo-
nomic specialization and expertise in herpetology to zoo admin-
istrators, board members, donors, patrons and oversight commit-
tees. Tangible results and deliverables demonstrating the pro-
ductivity of herpetology departments such as scientific and
popular publications, public and professional presentations,
direct involvement and coordination of conservation projects,
collaborative in-house research projects, and participation in
documentaries that highlight specialized skill sets to wide audi-
ences may serve as the best weaponry. For zoo herpetology
departments to be productive in these endeavors, however, it is
crucial that staff be provided with the opportunities and support
to take on and excel in these endeavors.

Finally, there is a conundrum. Some administrators, educa-
tors, graphics designers, and marketing people insist that the zoo
visit must be a pleasant experience, not depressing or discon-
certing. Our messages need to be simple, positive, and uplifting.
Others maintain that the experience should be unsettling, be-
cause the natural world is disappearing at an unprecedented rate
and humans need to be aware that their lives will most certainly
change by living in an increasingly homogenized natural world.
Zoo people have struggled with this dichotomy for decades. My
belief is that visitors are capable of connected thought so we
need to address difficult concepts and challenges in a forthright
way with our messages, but we should also speak to those who
simply want to have a good day out.

So what is likely to happen to those older zoo workers who
yearn for the good old days where life in a zoo or aquarium was
far less complex? The answer is simple —the world is changing
at a frantic pace, biodiversity is quickly leaving us, and those old
days will never return. Get over it. Future challenges have been
identified which must be addressed to ensure our survival, which
in itself is a good thing.

Has Herpetological Science Shrunk in Zoos?

"It is still so near pioneer times that people over forty remember
wilderness to spare. But talk big to your boy nowadays about
your own boyhood in the woods and you suddenly realize that
you're stirring him up with urges less likely to profit him than
knowing how to shrink heads or to build himself a sound harem.

In Florida these days, you can still hear, under the mindless, glad
din over industry coming in, the voices of the old ones -- or of
the young ones who have listened to the old ones -- grieving over
the passing of the wilderness. They are no longer watching
landscapes wasting away. That happened long ago. What is
going on now is just a lot of little cleanup operations, little
scratchings-out of small tag-ends and patches of the past

overlooked in the first waves of ruin."
Archie Carr, 1993

"The discovery and delimitation of species has changed
dramatically over time. Species delimitation practices became
more thorough and formal in the 1900s with the introduction of
detailed studies of geographic variation, contact zones, and
reproductive isolating mechanisms. In the 1960s, genetic
methods for examining the allelic composition across many loci
began to be used to test for gene flow and to delimit species
boundaries. Methods for DNA sequencing were invented in the
late 1970s, just as I started graduate school, when I set my sights
on applying the vast stores of information in genomes to
understanding biodiversity. In the late 1980s, a new method for
rapid amplification of mitochondrial DNA led to "barcoding" of
species and the subsequent splitting of species into
mitochondrial haplotype groups. By the 1990s, widespread
sequencing of nuclear genes led to the development of models
that incorporated multispecies coalescent theory (MSC).
Molecular-based methods provide new insights and
opportunities for species delimitation, but many species
delimitation studies do not adequately consider violations of
underlying model assumptions before making taxonomic
changes.

Inadequate sampling and a lack of attention to contact zones
often leads to the over-splitting of species into geographical
proximate groups of populations. I predeict the future will bring
a synthesis of many older practices (careful sampling, with
attention to reproductive isolation, contact zone analysis, and
geographic variation) with the new powerful analysis of genomic
data sets, leading to a reevaluation and reversal of much of the
recent overly enthusiastic splitting of geographically variable
species."

David M. Hillis, 2019

In a recent issue of Connect, the newsletter of the American
Zoo and Aquarium Association (AZA), it was said that zoos and
aquariums supported conservation initiatives to the tune of over
$130 million dollars in 2011, an impressive sum indeed. These
included both in situ and ex situ programs. Between 2007-2011,
AZA’s Conservation Endowment Fund awarded $419,694 to 22
reptile and amphibian conservation projects. This was out of 71
projects funded overall during that time period. The herp
projects are being done at the institution or in the field.

In 1983, since-retired curator Richard A. Sajdak from the
Milwaukee County Zoo published an important article called
“Herpetological research in zoos: A literature survey, 1977—
1981” in the journal Zoo Biology. Of 1084 herp papers pub-
lished in three major journals between 1977 and 1981, zoos were
involved in fifty-three. A total of 16 zoos contributed and under
three-fourths of these papers involved behavioral research.

Fifteen years later, Winston Card and David Roberts from
Dallas Zoo and R. Andrew Odum from Toledo Zoo published a
critical paper that was disturbing. They tried to survey 52 herp
departments in the US to assess involvement with AZA-
sponsored programs and formal research programs during the
past decade. Problem # 1: less than half responded; Problem # 2:
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nearly 80%of the 164 technical papers published were
contributed by three institutions; Problem # 3: over 40% of the
non-technical articles were published by one institution; Problem
# 4: only four of the 20 plus departments having what they
described as “in-house research projects” had clearly defined
objectives.

If one takes this analysis further, it is clear that some zoo
herpetologists devote many hours to AZA-related activities, i.e.
preparing studbooks and Taxon Management Accounts (TMAs),
administering Taxon Advisory Groups (TAGs) and so on, and
believing that these activities are research. That is really not true.

For awhile, the U. S. Fish and Wildlife Service (USFWS) has
prompted incorporation or support of field initiatives. In order to
comply with some regulations protecting endangered or
threatened species, we must demonstrate that our programs will
enhance survivability in the wild by some direct involvement
with wild populations. Sometimes, we are inexperienced or
unprepared to do field projects in the field, especially in devel-
oping countries. Extensive habitat destruction, hopeless bureau-
cracies, and nightmares obtaining permits and indifference by
issuing officials were identified by Jonathan Campbell and Darrel
Frost nearly 20 years ago: “If the effect of our statements is to
make others press for legal restrictions in the taking of these
animals, without serious protection of their habitats, then we can
only lament that these people have failed what is, in effect, a
conservation biology 1Q test. They will have put a new roof on a
burning house” (Campbell and Frost, 1993). Can anyone argue
that the situation has improved since that time of writing?

Because zoo keepers and biologists too often feel over-
whelmed embarking on a project involving wild populations, 1
offer this solution to curators or other zoo staff for initiating a
study in the field: 1) arrange to work with a biologist who al-
ready has a field project in place; 2) use the keeper staff as field
assistants and rotate them; 3) minimally, keepers must prepare
for the field beforehand by reading the two books below; 4) zoo
staffers benefit by learning a new skill set. Although zoo herpe-
tologists may have spent time in the field collecting herps, they
rarely have formal training in conducting a field research pro-
ject. I say this with certitude because I have reviewed hundreds
of résumés, from keeper to curatorial jobs, during my career and
this deficit is striking.

The task is easier now because these two books, one old and
the other more recent, provide a comprehensive guide as to how
to do an in situ study on amphibians and reptiles. The first is
Measuring and Monitoring Biological Diversity: Standard
Methods for Amphibians (Heyer et al., 1994). The newer
companion volume covers reptiles: Reptile Biodiversity: Standard
Methods for Inventory and Monitoring (McDiarmid et al., 2012).
In the foreword, Rick Shine sums up the challenge in studying
biodiversity: “This is the book that I desperately needed at the
beginning of my scientific career. Like most other young
herpetologists, I had a pretty simple set of ideas about how to
gather data --- I'd just go out there, look for snakes, find some,
catch them. and then write down anything that seemed useful
(such as their sex or body size). And somehow or other, once I'd
been doing that for long enough, I'd have a data set that could

then tell all kinds of interesting stories about the biology of the
creatures in question . . . And after talking with those more
experienced herpetologists, it dawned on me that I actually
needed to think about what I was going to do, and how I might
ultimately use the data, before I started my fieldwork.” Before
any field study is planned, both books should be thoroughly read
to ensure that proper methodology is incorporated; no bookshelf
should be without them.

I know many biologists, and virtually all are pessimistic.
Some are now calling themselves “Extinction Biologists,” a
chilling appellation indeed.

Let me count the ways that some of my herpetological friends
and colleagues are skeptical about the long-term success of our
ex situ zoo conservation projects. Ecologists and evolu-tionary
biologists tell me that extinction is part of the natural mosaic—1I
need to deal with it, get over the loss of biodiversity and give up
intervening — I should just trim my fingernails indifferently and
watch it happen. Academic and museum scien-tists tell me that
successful reintroduction is unlikely since there are virtually no
suitable places likely to be left after man has intruded into the
habitats. Even if some relatively pristine pro-tected areas can be
found, the bureaucracy of getting permission to release captive-
bred offspring is daunting. Besides that, some of our captive
animals have been shaped in a negative way by becoming
domesticated, as pointed out by the late Henry Fitch in 1980.

There are few careful studies that assess the competence of
our propagules. My colleagues ask me that if our captive ani-
mals are competent, then why do we need to resort to proce-
dures like assisted reproduction? The possibility of introducing
infectious disease harbored by captive animals is always a
concern. Some conservation biologists tell me that we should
produce as many animals as possible, related and unrelated,
dump them into a secure place and let natural selection weed out
the unfit. They point out that genetic diversity is not the only
measure of success for survival. Others say that we should not
bother with captive assurance colonies at all but rather spend our
money buying land focused on endemic hotspots and hiring
armed guards to protect them.

A few say we should only set up breeding colonies in coun-
tries of origin. Some of my fellow zoo professionals say that
many captive colonies have proven to be wasteful in terms of
resources and unsustainable. They point out that some species
coordinators take a long period of time to send recommenda-
tions to minimize inbreeding depression, that others do not send
updated information or respond to the recommended pairings,
that shipping costs are skyrocketing, paperwork to transfer
animals between zoos is dramatically increasing, and there are
not enough founders to sustain many populations over the long
haul. Although we may try to deal with the founder issue, many
countries are loathe to approve sending animals collected from
the wild to zoos and so the requisite paperwork needed to do
animal shipments is not issued. Registrars have witnessed a
dramatic change in that fewer live animals are shipped now and
requests for shipping biological materials have increased expo-
nentially. Is it any wonder that zoo biologists are uncertain about
their future role in conservation, especially when criticism and



suggestions for improvement — often contradictory —comes
from many different directions?

Card et al. (1998) asked an important question: does zoo
herpetology have a future? Do we want to be major players in
conservation and, if so, where should we marshal our very
limited resources of time, space, and money to protect animals at
risk? At American Association of Zoos and Aquariums (AZA)
meetings in the herp Taxon Advisory Group (TAG) sessions, the
reality of putting breeding plans in place to cover amphibians and
reptiles in danger of extinction is staggering —thereare simply
too many species in jeopardy and not enough space in captivity.
When I talk with zoo people working with endangered
mammals, birds, fishes and invertebrates, it is clear that their
experiences parallel ours. We are fighting with each other for a
bigger piece of the conservation pie (and that pie is shrinking).
Which animal is more important to save —the Asian elephant or
the Aruba Island rattlesnake? And most crucially, is there a
realistic chance of success? Are our assurance colonies going to
be nothing more than assisted living complexes? If assurance
colonies are the end point, then why do we bother? Perhaps the
programs and colonies exist only to have animals available for
our institutions in the future without the slightest hope of rein-
troducing them? If this is our purpose, we should say so and not
advance the notion that this is conservation. How about a middle
ground where we do the assurance colonies with the best out-
come being reintroduction and the worst being only in zoos and
the middle being ‘should conditions in the wild merit it, animals
would be available for reintroduction.’

I am confused by all the talk about reintroduction espoused by
the zoo community. If a taxon is at risk in the wild, the prime
reason seems to be that human activities have changed its living
space in some fashion. There are many examples: strip-mining,
mountaintop removal, introduction of invasive species, housing
developments, oil exploration, clear-cutting forests, water pollu-
tion and others equally damaging. If those activities continue,
then surely it is illogical to even consider putting captive animals
at risk back in original habitat. As I see it, the only other option
is reclamation after developers have had their way destroying the
land. Studies are needed before the land is ravaged and thought
as to what it takes to bring it back or can it even be brought back
to its original state. So do we redirect funds to support reclaim-
ing ravaged lands and make this our highest priority?

Scott Pfaff from Riverbanks Zoo told me that he contacted 40
zoos about a couple of decades ago to help develop a breeding
program for King Cobras as a way of ensuring that these specta-
cular snakes would always be available in the future. To do this,
a zoo would have to commit to maintaining breeding pairs,

ncubating eggs, raising neonates, and distributing snakes to other
institutions. Only two institutions were willing to partic-ipate
and most of the others wanted only one large adult for display,
expecting Scott to raise their snake until it was large enough for
that purpose. Reminds me of the old folk tale: “Who will help
me bake the cake?” asked the Little Red Hen “Not I, not I.” , said
all the other animals in the barnyard. “Who will help me eat the
cake?” “I will, I will.”

I quote William Conway (2011): “Successful specialized
propagation programs for bats, beetles, snakes, and fish under-
score the point: Specialization is key to every successful threat-
ened species propagation program.” | here propose a plan for
future captive populations in our zoos and aquariums using the
Conway model as a guide. In a true Darwinian sense where
species are selected against if unfit, we should ruthlessly evalu-
ate all of our current programs, using the Aruba Island Rattle-
snake (Crotalus unicolor) initiative (Odum and Goode, 1994;
Odum, 2010) as a model which includes placement on the [UCN
Red List of Threatened Species. For new ones, we should insist
that an in situ component be required —thiscould include send-
ing money to support scientific studies such as infectious dis-
ease, setting up rehabilitation and breeding centers for eventual
release, training students and wildlife officials, rebuilding pro-
ductive collaborations and interactions among the zoo, aca-
demic, and conservation biologists, actualizing a plan for public
education, developing recommendations for protecting habitats
and creating reserves, and a host of other challenges requiring
our help. For those now existing without this element, we should
consider requiring addition of an in-country plan and if this is not
possible, letting them leave the collection through attrition. We
must always ask the critical question: are our plans in place
consistent with intended results and if not, are we willing to
jettison them and try something different?

Conde et al. (2011) recommend a plan that is tangential to
mine or even bolsters the idea that species should be ranked:
“Because ex situ conservation programs can be challenged when
called into action at the last possible moment with only a few
remaining individuals of a species, captive breeding should not
be simply seen as ‘emergency-room treatment.’ It is a tool that
should be considered before the species has reached the point of
no return.”

Now that I think of it, perhaps all the discussions taking place
—of rewilding and de-extinction and forensic taxonomy—are a
measure of just how desperate everyone is feeling. My friend Joe
Mendelson sums it up succinctly (2011). Well, we certainly have
much to discuss as captive managers and zoo /aquarium
conservation biologists and we do not have much time to get it
right!

Literature Cited

Campbell, J. A., and D. R. Frost. 1993. Anguid lizards of the genus Abronia: Revisionary notes, descriptions of four new species, a

phylogenetic analysis, and key. Bulletin of the American Museum of Natural History No. 216.

Card, W., and J. B. Murphy. 2000. Lineages of zoo herpetologists in the United States. SSAR Herpetological Circular 27:1-44. Card, W.

C., D. T. Roberts and R. A. Odum. 1998. Does zoo herpetology have a future? Zoo Biology 17:453 462.

Carr, A. 1993. Ulendo. Travels of a naturalist in and out of Africa. Gainesville: University Press of Florida.

Conant, R. 1980. The reproductive biology of reptiles: An historical perspective. Pp. 3-18 In:J. B. Murphy and J. T. Collins,

editors, Reproductive biology and diseases of captive reptiles. Society for the Study of Amphibians and Reptiles. Contributions to

Herpetology Number 1.

133



134

Conde, D. A., N. Flesness, F. Colchero, O. R. Jones and A. Scheuerlein. 2011. An emerging role of zoos to conserve biodiversity. Science
331:1390-1391.

Conway, W. 2011. Buying time for wild animals with zoos. Zoo Biology 30(1):1-8.

Fitch, H. S. 1980. Reproductive strategies of reptiles. Pp. 25-31. In: J. B. Murphy and J. T. Collins, editors, Reproductive biology and
diseases of captive reptiles. SSAR Contributions to Herpetology Number 1.

Heyer, W. R., M. A. Donnelly, R. W. McDiarmid, L. C. Hayek and M. S. Foster (editors). 1994. Measuring and monitoring biological
diversity: Standard methods for amphibians. Washington, D.C.: Smithsonian Institution Press.

Heyer, W. R., and J. B. Murphy. 2005. Declining amphibian population task force. Pp. 17-21. In: M. Lannoo, editor, Amphibian
Declines: The conservation status of United States species. Berkeley: University of California.

Hillis, D. M. 2019. Species delimitation in herpetology. Journal of Herpetology 53(1):3-12.

McDiarmid, R.W., M. S. Foster, C. Guyer, J. W. Gibbons and N. Chernoff (editors). 2012. Reptile biodiversity: Standard methods for
inventory and monitoring. Berkeley: University of California Press.

Mendelson, J. R. III. 2011. Shifted baselines, forensic taxonomy, and Rabbs’ fringe-limbed treefrog: The changing role of biologists in an
era of amphibian declines and extinctions. Herpetological Review 42(1):21-25.

Murphy, J. B., and W. C. Card. 1998. A glimpse into the life of a zoo herpetologist. Herpetological Review 29(2):85-90.

Natusch, D. J., and J. A. Lyons. 2014. Assessment of python breeding farms supplying the international high-end leather industry. A report
under the “Python Conservation Partnership” programme of research. Occasional Paper of the [UCN Species Survival Commission No.
50. Gland, Switzerland: IUCN. 56 pp. <https://portals.iucn.org/library/sites/library/files/documents/SSC-OP-050.PDF>

Odum, R. A. 2010. Aruba Island rattlesnake SSP update. Report to the AZA herpetology TAG meetings, 27 March 2010. Toledo, Ohio:
Toledo Zoo.

Odum, R. A., and M. J. Goode. 1994. The Species Survival Plan for Crotalus durissus unicolor: A multifaceted approach to conservation
of an insular rattlesnake. Pp. 363-368. In:J. B. Murphy, K. Adler and J. T. Collins, editors, Captive management and conservation of
amphibians and reptiles. Society for the Study of Amphibians and Reptiles Contributions to Herpetology, Volume 11.

Sajdak, R. A. 1983. Herpetological research in zoos: A literature survey, 1977-1981. Zoo Biology 2(2):149-152.

Appendix: Publications beginning in 1969 from Dallas Zoo and National Zoo Staff

Murphy, J. B. 1969. Notes on iguanids and varanids in a mixed exhibit at Dallas Zoo. International Zoo Yearbook 9:39-41. [West Indian
Cyclura]

. 1971. Notes on the care of the ridge-tailed monitor Varanus acanthurus brachyurus at Dallas Zoo. International Zoo Yearbook
11:230-231.

. 1971. A method of immobilising venomous snakes at Dallas Zoo. International Zoo Yearbook 11:233. [use of acrylic plastic
tube to secure venomous snakes]

. 1972. A reptile haven in Texas. International Turtle and Tortoise Society Journal 6(1):6-9, 29.

. 1973. The use of the macrolide antibiotic tylosin in the treatment of reptilian respiratory infections. British Journal of
Herpetology 4(12):317-321.

. 1973. A review of diseases and treatment of captive chelonians. Part one of a series. HISS news-journal 1(1):5-8. [overall
overview of husbandry protocols]

. 1973. A review of diseases and treatment of captive chelonians: Bacterial and viral infections. Part two of a series. HISS news-
journal 1(3):77-81.

. 1973. A review of diseases and treatment of captive chelonians: Protozoal infections-vectors. Part three of a series. HISS news-
journal 1(4):123-128.

. 1973. A review of diseases and treatment of captive chelonians: Turbellarians-trematodes-cestodes-acanthocephalan worms-
nematodes-insects-myiasis. Part four of a series. HISS news-journal 1(5):139-150.

. 1973. Case history of snakebite due to the horned puff adder, Bitis caudalis. HISS news-journal 1(5):159-160.

. 1973. A review of diseases and treatments of captive chelonians: Dietary deficiencies. Part five of a series. HISS news-journal
1(6):173-179.



Murphy, J. B., and J. E. Joy, Jr. 1973. Removal of a deficient fang mechanism in a captive puff adder, Bitis arietans. British Journal of
Herpetology 4(12):314-316.

Murphy, J. B., and L. A. Mitchell. 1974. Ritualized combat behavior of the pygmy mulga monitor lizard, Varanus gilleni (Sauria:
Varanidae). Herpetologica 30(1):90-97.

Radcliffe, C. W., J. B. Murphy, D. Kane and C. Edwards. 1974. Artificial hibernation in an environmental chamber. Pp. 1-4. In:
American Association of Zoological Parks and Aquariums, Regional Conference Proceedings. Topeka, Kansas: Hill’s Division, Riviana
Foods.

Gillingham, J. C., C. C. Carpenter, B. J. Brecke and J. B. Murphy. 1975. Courtship and copulatory behavior of the Mexican milksnake,
Lampropeltis triangulum sinaloae. Herpetological Review 6(3):71.

Murphy, J. B. 1975. A brief outline of suggested treatments for diseases of captive reptiles. SSAR Herpetological Circular 4:1-13.

Murphy, J. B., J. E. Joy, Jr., and J. A. Shadduck. 1975. Colonic torsion in a western diamondback rattlesnake, Crotalus atrox. Journal of
Herpetology 9(2):248.

Brecke, B. J., J. B. Murphy and W. Seifert. 1976. An inventory of reproduction and social behavior in captive Baird’s ratsnakes, Elaphe
obsoleta bairdi (Yarrow). Herpetologica 32(4):389-395.

Carpenter, C. C., J. C. Gillingham and J. B. Murphy. 1976. The combat ritual of the rock rattlesnake (Crotalus lepidus). Copeia
1976(4):764-780.

Carpenter, C. C., J. C. Gillingham, J. B. Murphy and L. A. Mitchell. 1976. A further analysis of the combat ritual of the pygmy mulga
monitor, Varanus gilleni (Reptilia: Varanidae). Herpetologica 32(1):35-40.

Murphy, J. B. 1976. Pedal luring in the leptodactylid frog, Ceratophrys calcarata Boulenger. Herpetologica 32(3):339-341.

. 1976. Zoo procedures for venomous reptiles. Pp. 18-22. In: American Association of Zoological Parks and Aquariums.
Antivenin Index. Oklahoma City, Oklahoma.

Murphy, J. B, and J. A. Shadduck. 1976. Reproduction in the eastern diamondback rattlesnake, Crotalus adamanteus in captivity, with
comments regarding a teratoid birth anomaly. British Journal of Herpetology 5(10):727-733.

Campbell, J. A., and J. B. Murphy. 1977. Miscellaneous notes on the reproductive biology of reptiles. I. Two colubrid snake species from
the Malagasy Republic Leioheterodon madagascariensis and Madagascariophis colubrina (Reptilia, Serpentes, Colubridae). Journal of
Herpetology 11(2):228-230.

Campbell, J. A, and J. B. Murphy. 1977. A new species of Geophis (Reptilia, Serpentes, Colubridae) from the Sierra de Coalcoman,
Michoacan, Mexico. Journal of Herpetology 11(4):397-403. [honoring William Pyburn]

Gillingham, J.C., C. C. Carpenter, B. J. Brecke and J. B. Murphy, J.B. 1977. Courtship and copulatory behavior of the Mexican milk snake
Lampropeltis triangulum sinaloae (Colubridae). Southwestern Naturalist 22(2):187-194.

Murphy, J. B. 1977. An unusual method of immobilizing avian prey by the dog-tooth cat snake, Boiga cynodon. Copeia 1977(1):181-184
[use of tail to immobilize bird prey].

Murphy, J. B., and R. K, Guese. 1977. Reproduction in the Hispaniolan boa Epicrates fordii fordii at the Dallas Zoo. International Zoo
Yearbook 17:132-133.

Murphy, J. B., H. Quinn and J. A. Campbell. 1977. Observations on the breeding habits of the aquatic caecilian Typhlonectes
compressicaudus. Copeia 1977(1):66-69.

Carpenter, C. C., and J. B. Murphy. 1978. Aggressive behavior in the Fiji Island lizard Brachylophus fasciatus (Reptilia, Lacertilia,
Iguanidae). Journal of Herpetology 12(2):251-252.

Carpenter, C. C., and J. B. Murphy. 1978. Tongue display by the common bluetongue (7iligua scincoides) (Reptilia, Lacertilia, Scincidae).
Journal of Herpetology 12(3):428-429.

Carpenter, C. C., J. B. Murphy and G. C. Carpenter. 1978. Tail luring in the death adder, Acanthophis antarcticus (Reptilia, Serpentes,
Elapidae). Journal of Herpetology 12(4):574-577.

Carpenter, C. C., J. B. Murphy and L. A. Mitchell. 1978. Combat bouts with spur use in the Madagascan boa (Sanzinia madagascariensis).
Herpetologica 34(2):207-212.

Murphy, J. B, and B. L. Armstrong. 1978. Maintenance of rattlesnakes in captivity. University of Kansas Museum of Natural History,
Special Publication Number 3.

Murphy, J. B., D. G. Barker and B. W. Tryon. 1978. Miscellaneous notes on the reproductive biology of reptiles. 2. Eleven species of the
family Boidae, genera Candoia, Corallus, Epicrates and Python. Journal of Herpetology 12(3):385-390.

Murphy, J. B., C. C. Carpenter and J. C. Gillingham. 1978. Caudal luring in the green tree python, Chondropython viridis (Reptilia,
Serpentes, Boidae). Journal of Herpetology 12(1):117-119.

135



136

Murphy, J. B., and W. E. Lamoreaux. 1978. Threatening behavior in Mertens’ water monitor Varanus mertensi (Sauria: Varanidae).
Herpetologica 34(2):202-205.

Murphy, J. B., and W. E. Lamoreaux. 1978. Mating behavior in three Australian chelid turtles (Testudines: Pleurodira: Chelidae).
Herpetologica 34(4):398-405. [John Legler documented these behaviors in wild populations]

Murphy, J. B., W. E. Lamoreaux and C. C. Carpenter. 1978. Threatening behavior in the angle-headed dragon, Goniocephalus dilophus
(Reptilia, Lacertilia, Agamidae). Journal of Herpetology 12(4):455-460.

Murphy, J. B., B. W. Tryon and B. J. Brecke. 1978. An inventory of reproduction and social behavior in captive gray-banded kingsnakes,
Lampropeltis mexicana alterna (Brown). Herpetologica 34(1):84-93.

Armstrong, B. L., and J. B. Murphy. 1979. The natural history of Mexican rattlesnakes. University of Kansas Museum of Natural History,
Special Publication Number 5.

Barker, D. G., J. B. Murphy and K. W. Smith. 1979. Social behavior in a captive group of Indian pythons, Python molurus (Serpentes,
Boidae) with formation of a linear social hierarchy. Copeia 1979(3):366-371.

Murphy, J. B. 1979. Herpetology at the Dallas Zoo. Herpetological Review 10(4):111-112.

Murphy, J. B, and L. A. Mitchell. 1979. Miscellaneous notes on the reproductive biology of reptiles. III. The Uracoan rattlesnake,
Crotalus vegrandis Klauber (Serpentes, Viperidae). Journal of Herpetology 13(3):373-374.

Shadduck, J. A., and J. B. Murphy. 1979. Suggestions for the post-mortem examination of reptiles. Herpetological Review 10(4):113-115.

Murphy, J. B, and D. G. Barker. 1980. Courtship and copulation of the Ottoman viper (Vipera xanthina) with special reference to use of
hemipenes. Herpetologica 36(2):165-170.

Murphy, J. B., and J. T. Collins (editors). 1980. Reproductive biology and diseases of captive reptiles. Society for the Study of
Amphibians and Reptiles. Contributions to Herpetology, Volume 1.

Murphy, J. B. 1981. Reproduction of Bothrops at Dallas Zoo. International Zoo News 28(1).

Murphy, J. B., W. E. Lamoreaux and D. G. Barker. 1981. Miscellaneous notes on the reproductive biology of reptiles. 4. Eight species of
the family Boidae, genera Acrantophis, Aspidites, Candoia, Liasis and Python. Transactions of the Kansas Academy of Sciences
84(1):39-49.

Murphy, J. B.. 1982. Maintenance of pit vipers in captivity. Pp. 57-63. In: Proceedings of the 5th Annual Reptile Symposium on Captive
Propagation and Husbandry, Oklahoma City Zoo, Oklahoma City, Oklahoma, June 11-14, 1981. Thurmont, Maryland: Zoological
Consortium Inc.

Tryon, B. W., and J. B. Murphy. 1982. Miscellaneous notes on the reproductive biology of reptiles. 5. Thirteen varieties of the genus
Lampropeltis, species mexicana, triangulum and zonata. Transactions of the Kansas Academy of Sciences 85(2):96-119.

Gillingham, J. C., C. C. Carpenter and J. B. Murphy. 1983. Courtship, male combat and dominance in the western diamondback
rattlesnake, Crotalus atrox. Journal of Herpetology 17(3):265-270.

Murphy, J. B., and J. T. Collins. 1983. A review of the diseases and treatments of captive turtles. Lawrence, Kansas: AMS Publishing.

Murphy, J. B., and L. A. Mitchell. 1983. Breeding the aquatic box turtle Terrapene coahuila at Dallas Zoo. International Zoo Yearbook
23:135-137.

Radcliffe, C. W., and J. B. Murphy. 1983. Precopulatory and related behaviours in captive crotalids and other reptiles: Suggestions for
future investigation. International Zoo Yearbook 23:163-166.

Campbell, J. A., and J. B. Murphy. 1984. Reproduction in five species of Paraguayan colubrids. Transactions of the Kansas Academy of
Sciences 87(1-2):63-65.

Murphy, J. B., and L. A. Mitchell. 1984. Miscellaneous notes on the reproductive biology of reptiles. 6. Thirteen varieties of the genus
Bothrops (Serpentes, Crotalidae). Acta Zoologica et Pathologica Antverpiensia 78:199-214.

Barker, D. G. 1985. Maintenance and reproduction of green tree monitors at the Dallas Zoo. Pp. 91-92. In: S. McKeown and F. Caporaso,
editors, Proceedings of the 8th Annual International Herpetological Symposium on Captive Propagation and Husbandry, July 17-20,
1984, Columbus, Ohio. Thurmont Maryland: Zoological Consortium Inc..

Barker, D. G. 1985. Maintenance and reproduction of black-headed pythons at the Dallas Zoo. Pp. 106-108. In: S. McKeown and F.
Caporaso, editors, Proceedings of the 8th Annual International Herpetological Symposium on Captive Propagation and Husbandry, July
17-20, 1984, Columbus, Ohio. Thurmont Maryland: Zoological Consortium Inc.

Radcliffe, C. W., D. Chiszar, K. Estep, J. B. Murphy and H. M. Smith. 1986. Observations on pedal luring and pedal movements in
leptodactylid frogs. Journal of Herpetology 20(3):300-306.

Murphy, J. B., and J. A. Campbell. 1987. Captive maintenance. Pp. 165-181. In: R. A. Seigel, J. T. Collins and S. S. Novak, editors,
Snakes: Ecology and evolutionary biology. New York: Macmillan Publishing Co.



Murphy, J. B, J. E. Rehg, P. F. A. Maderson and W. B. McCrady. 1987. Scutellation and pigmentation defects in a laboratory colony of
western diamondback rattlesnakes (Crotalus atrox): Mode of inheritance. Herpetologica 43(3):292-300.

Murphy, J. B., and J. A. Campbell. 1988. Selected references applicable to the maintenance of snakes in captivity. Pp. 96-121. In: R.
Gowen, editor, Proceedings of the Northern California Herpetological Society’s Conference on Captive Propagation and Husbandry of
Reptiles and Amphibians. Northern California Herpetological Society Special Publication #4.

Boyer, D. M., L. A. Mitchell and J. B. Murphy. 1989. Reproduction and husbandry of the Bushmaster Lachesis muta muta at the Dallas
Zoo. International Zoo Yearbook 28:190-194.

Chiszar, D., C. Castro, J. B. Murphy and H. M. Smith. 1989. Discrimination between thermally different rodent carcasses by bull snakes
(Pituophis melanoleucus) and cobras (Naja pallida and Aspidelaps scutatus). Bulletin of the Chicago Herpetological Society 24(10):
181-183.

Chiszar, D., J. B. Murphy, C. W. Radcliffe and H. M. Smith. 1989. Bushmaster (Lachesis muta) predatory behavior at Dallas Zoo and San
Diego Zoo. Bulletin of the Psychonomic Society 27(5):459-461.

Hammack, S. H. 1989. Reproduction of the Colombian milk snake Lampropeltis triangulum andesiana at the Dallas Zoo. International
Zoo Yearbook 28:172-177.

Murphy, J. B, and D. Chiszar. 1989. Herpetological master planning for the 1990s. International Zoo Yearbook 28:1-7.

Murphy, J. B., and L. A. Mitchell. 1989. ‘The other side’: An experiment in reptile appreciation at the Dallas Zoo. International Zoo
Yearbook 28:205-207.

Ferguson, G., J. B. Murphy and R. Hudson. 1991. The quest for the Mount Kenya muriyu. Vivarium 3(1):18-22, 36-38.

Chiszar, D., J. B. Murphy and H. M. Smith. 1992. Excitation and inhibition of reproductive events in captive reptiles. Pp. 95-102. In: M.
J. Uricheck, editor, Proceedings of the 15th International Herpetological Symposium on Captive Propagation and Husbandry, Seattle,
Washington, June 20-23, 1991.

Jordan, T., D. M. Schleser and D. T. Roberts. 1992. Captive reproduction of Eurycea neotenes, the Comal Springs salamander at the Dallas
Aquarium. Pp. 771-773. In: 1992 AAZPA Regional Conference Proceedings.

Chiszar, D., J. B. Murphy and H. M. Smith. 1993. In search of zoo-academic collaborations: A research agenda for the 1990°s.
Herpetologica 49(4):488-500.

Garrett, C. M., and B. E. Smith. 1994. Perch color preferences in juvenile green tree pythons, Chondropython viridis. Zoo Biology 13(1):45-50.

Ferguson, G. W., J. Murphy, A. Raselimanana, J.-B. Ramanamanjato and J. Annis. 1994. Chameleon profile: The panther chameleon
(Chamaeleo pardalis). Chameleon Information Network Journal 11:11-20.

McCrady, W. B., J. B. Murphy, C. M. Garrett and D. T. Roberts. 1994. Scale variation in a laboratory colony of amelanistic diamondback
rattlesnakes (Crotalus atrox). Zoo Biology 13(2):95-106.

Murphy, J. B, K. Adler and J. T. Collins (editors). 1994. Captive management and conservation of amphibians and reptiles. Society for
the Study of Amphibians and Reptiles Contributions to Herpetology, Volume 11.

Boyer, D., C. M. Garrett, J. B. Murphy, D. Chiszar and H. M. Smith. 1995. In the footsteps of Charles C. Carpenter: Facultative strike-
induced chemosensory searching and trail-following behavior of bushmasters (Lachesis muta) at Dallas Zoo. Herpetological Mono-
graphs 9:161-168.

Chiszar, D., W. T. Tomlinson, H. M. Smith, J. B. Murphy and C. W. Radcliffe. 1995. Behavioural consequences of husbandry
manipulations: Indicators of excitement and other psychological processes in reptiles. Pp. 186-204. In: C. Warwick, F. Frye and J. B.
Murphy, editors, Health and Welfare of Captive Reptiles. London: Chapman & Hall.

Ferguson, G., J. B. Murphy, A. Raselemananana and J.-B. Ramanamanjato. 1995. Panther chameleon (Chamaeleo pardalis): Natural
history, captive management and breeding. Pp. 5-32. In: P. de Vosjoli and G. Ferguson, editors, Care and breeding of panther,
Jackson’s, veiled and Parson’s chameleons. Santee, California: Advanced Vivarium Systems.

Warwick, C., F. L. Frye and J. B. Murphy (editors). 1995. Health and welfare of captive reptiles. London: Chapman & Hall.

Garrett, C. M., D. M. Boyer, W. C. Card, D. T. Roberts, J. B. Murphy and D. Chiszar. 1996. Comparison of chemosensory behavior and
prey trail-following in the varanoid lizards Varanus gouldii and Heloderma suspectum. Zoo Biology 15(3):255-265.

Murphy, J. B., J. T. Collins and K. Adler. 1997. Herpetology vs. herpetoculture: Cooperation or competition. Reptiles 5(3):72-79.
Boyer, D. M., and D. T. Roberts. 1998. The predatory strike of the temple viper Tropidolaemus wagleri. The Snake 28(1-2):79-82.
Card, W. C., D. T. Roberts and R. A. Odum. 1998. Does zoo herpetology have a future? Zoo Biology 17(5):453-462.

Doles, M. W. 1998. Maternal care in the spiny lizard, Sceloporus orcutti. Journal of Herpetology 32(1):122-124.

Marcellini, D. L., and J. B. Murphy. 1998. Education in a zoological park or aquarium: An ontogeny of learning opportunities.
Herpetologica 54(Supplement):S12-S16.

137



138

Murphy, J. B., and W. C. Card. 1998. A glimpse into the life of a zoo herpetologist. Herpetological Review 29(2):85-90.

Walsh, T., R. Rosscoe and J. B. Murphy. 1998. 21st century conservation of the Komodo dragon. Reptile & Amphibian Magazine
55:48-55.

Hartdegen, R. W., D. Chiszar and J. B. Murphy. 1999. Observations on the feeding behavior of captive black tree monitors, Varanus
beccari. Amphibia—Reptilia 20(3):330-332.

Walsh, T., D. Chiszar, E. Wikramanayake, H. M. Smith and J. B. Murphy. 1999. The thermal biology of captive and free ranging wild
Komodo dragons, Varanus komodoensis (Reptilia: Sauria: Varanidae). Advances in Monitor Research II. Mertensiella 11:239-246.

Card, W., and J. B. Murphy. 2000. Lineages of zoo herpetologists in the United States. SSAR Herpetological Circular 27:1-44.

Burghardt, G. M., D. Chiszar, J. B. Murphy, J. Romano Jr., T. Walsh and J. Manrod. 2002. Behavioral complexity, behavioral develop-
ment, and play. Pp. 77-117. In: J. B. Murphy, C. Ciofi, C. de La Panouse and T. Walsh, editors, Komodo dragons: Biology and
conservation. Washington, D.C.: Smithsonian Institution Press. [description of play behavior in NZP dragon]

Murphy, J. B., C. Ciofi, C. de La Panouse and T. Walsh (editors). 2002. Komodo dragons. Biology and conservation. Washington, D.C.:
Smithsonian Institution Press.

Hutchins, M., J. B. Murphy and N. Schlager (editors). 2003. Grzimek’s Animal Life Encyclopedia, 2nd edition. Volume 7, Reptiles.
Farmington Hills, Michigan: Gale Group.

Walsh, T., and J. B. Murphy. 2003. Observations on the husbandry, breeding and behaviour of the Indian python, Python molurus molurus
at the National Zoological Park, Washington, DC. International Zoo Yearbook 38:145-152.

Ferguson, G. W., J. B. Murphy, J.-B. Ramanamanjato and A. P. Raselimanana. 2004. The Panther Chameleon: Color variation, natural
history, conservation and captive management. Malabar, Florida: Krieger Publishing Co.

Hartdegen, R. W. 2004. Population dynamics of urban Texas rat snakes (Elaphe obsoleta lindheimeri) at the Dallas Zoo. Master of
Science Thesis in Biology, University of Texas at Arlington.

Heichler, L., and J. B. Murphy. 2004. Johann Matthdus Bechstein: The father of herpetoculture. Herpetological Review 35(1):8-13.
Murphy, J. B, and G. Iliff. 2004. Count de Lacepede: Renaissance zoo man. Herpetological Review 35(3):220-223.
Garrett, C. M. 2005. Herpetological research in zoos: A contemporary assessment. Herpetological Review 36(2):103-106.

Heyer, W. R., and J. B. Murphy. 2005. Declining Amphibian Population Task Force. Pp. 17-21. In: M. Lannoo, editor, Amphibian
declines. The conservation status of United States species. Berkeley: University of California Press.

Murphy, J. B. 2005. Chameleons: Johann von Fischer and other perspectives. SSAR Herpetological Circular 33.
Murphy, J. B, and D. E. Jacques. 2005. Grace Olive Wiley: Zoo curator with safety issues. Herpetological Review 36(4):365-367.
Murphy, J. B. 2006. Warren J. Iliff (1936-2006). Herpetological Review 37(4):399-400.

. 2006. Wild and ferocious reptiles in the Tower of London. Herpetological Review 37(1):10-13.

Murphy, J. B., and D. E. Jacques. 2006. Death by snakebite: The entwined histories of Grace Olive Wiley and Wesley H. Dickinson.
Bulletin of the Chicago Herpetological Society, Special Supplement.

Murphy, J. B., and T. Walsh. 2006. Dragons and humans. Herpetological Review 37(3):269-275.
Murphy, J. B. 2007. Herpetological history of the zoo and aquarium world. Malabar, Florida: Krieger Publishing.

Murphy, J. B., and W. A. Xanten. 2007. Seventy-five years of herpetology at the Smithsonian’s National Zoological Park: The facilities,
collection, people, and programs. Herpetological Review 38(3):262-273.

Manrod, J. D., R. Hartdegen, and G. M. Burghardt. 2008. Rapid solving of a problem apparatus by juvenile black-throated monitor lizards
(Varanus albigularis albigularis). Animal Cognition 11(2):267-273.

Murphy, J. B. 2008. Updating the bookshelves part I: Chelonians, snakes, amphibians. Herpetological Review 39(3):263-269.

. 2008. Updating the bookshelves part II: Medical and captive management, conservation, biographies, regional books, history.
Herpetological Review 39(4):401-407.

Petzold, H.-G. 2008. Lives of captive reptiles. SSAR Contributions to Herpetology, Volume 22. [Translation by Lucian Heichler of
Aufgaben und Probleme bei der Erforshung der Lebensdusserungen der Niederen Amnioten (Reptilien), edited by J. B. Murphy]

Burghardt, G. M., J. B. Murphy, D. Chiszar and M. Hutchins. 2009. Combating ophiophobia: Origins, treatment, education, and
conservation tools. Pp. 262-280. /n: S. J. Mullin and R. A. Seigel, editors, Snakes: Ecology and conservation. Ithaca, New York:
Cornell University Press.

Murphy, J. B. 2009. Updating the bookshelves part III: Important herpetological books appearing during the last two decades. General —
regional works —snakes —lizards. Herpetological Review 40(1):6-18.



. 2009. Updating the bookshelves part IV: Important herpetological books appearing during the last two decades. Chelonians —
crocodilians —amphibians — captive and medical management— zoo history. Herpetological Review 40(2):134-142.

. 2009. History of early French herpetology. Part I: The reptile menagerie of the Museum of Natural History in Paris.
Herpetological Review 40(3):263-273.

. 2009. History of early French herpetology. Part II: Picture Gallery. Herpetological Review 40(4):404-409.

. 2010. Updating the bookshelves part V: Biographies and autobiographies, amphibian extinction, snake ecology and
conservation, rattlesnakes, chelonians, lizards and crocodilians, anoles. Herpetological Review 41(1):6-16.

. 2010. Foreword. Pp. xi-xii. In: L. D. Wilson, J. H. Townsend and J. D. Johnson, editors, Conservation of Mesoamerican
amphibians and reptiles. Eagle Mountain, Utah: Eagle Mountain Publishing.

Murphy, J. B, and K. McCloud. 2010. Evolution of keeping captive amphibians and reptiles. Herpetological Review 41(2):134-142.
Murphy, J. B, and K. McCloud. 2010. Reptile dealers and their price lists. Herpetological Review 41(3):266-281.

Kian, N., M. Kaboli, M. Karami, A. Alizadeh, S. Teymurzadeh, N. Khalilbeigi, J. B. Murphy and E. Nourani. 2011. Captive management
and reproductive biology of Latifi’s Viper (Montivipera latifii) (Squamata: Viperidae) at Razi Institute and Tehran University in Iran.
Herpetological Review 42(4):535-539.

Evans, M. J., B. Gratwicke and J. B. Murphy. 2012. New Panama Amphibian Rescue and Conservation Project exhibit at Smithsonian
National Zoological Park. Herpetological Review 43(2):208-209.

Kian, N., M. Kaboli, M. Karami and J. B. Murphy. 2013. Observations on the endangered Iranian Zanjan Viper, Montivipera albicornuta
(Squamata: Viperidae), in captivity and in the wild. Herpetological Review 44(1):86-89.

Kuppert, S. 2013. Providing enrichment in captive amphibians and reptiles: Is it important to know their communication? Smithsonian
Herpetological Information Service Number 142. 42 pp.

Murphy, J. B. 2013. Deadly encounters by and upon crocodilians depicted in historical illustrations and accounts. Part I. Assaults by
crocodilians. Herpetological Review 44(2):196-207.

. 2013. Deadly encounters by and upon crocodilians depicted in historical illustrations and accounts. Part II. Assaults upon
crocodilians. 44(3):375-393.

Murphy, J. B., and H. M. Smith. 2013. In memoriam: David Alfred Chiszar (1944-2013), with reflections from colleagues and friends.
Herpetological Review 44(2):188-195.

Terrell, K. A., R. P. Quintero, S. Murray, J. D. Kleopfer, J. B. Murphy, M. J. Evans, B. D. Nissen and B. Gratwicke. 2013. Cryptic impacts
of temperature variability on amphibian immune function. Journal of Experimental Biology 216(22):4204-4211.

Murphy, J. B. 2014. Studies on venomous reptiles in zoos and aquariums. Part I. Introduction, rear-fanged colubrid snakes, elapids, sea
kraits and seasnakes. Herpetological Review 45(1):158-178.

. 2014. Studies on venomous reptiles in zoos and aquariums: Part II—True vipers, Fea’s Viper, Mole Vipers, pitvipers,
venomous lizards, conclusion. Herpetological Review 45(2):346-364.

. 2014. Studies on pythons, boas and anacondas, dwarf boas, and Round Island splitjaw snakes in zoos and aquariums.
Herpetological Review 45(3):535-556.

. 2014. Zoos and aquariums: What is next? Herpetological Review 45(3):531-534.

Murphy, J. B, E. Stromberg, E. Rosenthal and M. Bastian. 2014. Orangutans and gorillas just do not like snakes. Herpetological Review
45(4):723-728.

Burghardt, G. M., V. Dinets and J. B. Murphy. 2015. Highly repetitive object play in a cichlid fish (Tropheus duboisi). Ethology 120(1):
38-44.

Mendelson, J. R. III, C. T. Kinsey and J. B. Murphy. 2015. A review of the biology and literature of the Gulf Coast Toad (Incilius
nebulifer), native to Mexico and the United States. Zootaxa 3974(4):517-537.

Murphy, J. B. 2015. Studies on non-venomous colubrid snakes and a few other families in zoos and aquariums. Herpetological Review
46(1):119-134.

. 2015. Identifying amphibians and reptiles in zoos and aquariums. Herpetological Review 46(2):290-294.

. 2015. Studies on lizards and tuataras in zoos and aquariums. Part [ —Introduction, history, families Iguanidae, Agamidae,
Chamaeleonidae, and Infraorder Gekkota. Herpetological Review 46(3):464-482.

. 2015. Studies on lizards and tuataras in zoos and aquariums. Part [l —Families Teiidae, Lacertidae, Bipedidae, Amphisbaenidae,
Scincidae, Cordylidae, Xantusiidae, Anguidae, Helodermatidae, Varanidae, Shinisauridae, Xenosauridae, and Sphenodontidae.
Herpetological Review 46(4):672-685.

139



140

Gratwicke, B., and J. B. Murphy. 2016. Amphibian conservation efforts at the Smithsonian’s National Zoo and Conservation Biology
Institute. Herpetological Review 47(4):711-718.

Murphy, J. B. 2016. Feasting on Green Sea Turtle soup in the Victorian Era. Herpetological Review 47(1):162-164.

. 2016. Conservation initiatives and studies of tortoises, turtles, and terrapins mostly in zoos and aquariums. Part I — Tortoises.
Herpetological Review 47(2):335-349.

. 2016. Conservation initiatives and studies of tortoises, turtles, and terrapins mostly in zoos and aquariums. Part II— Suborder
Pleurodira, Suborder Cryptodira, Sea Turtles. Herpetological Review 47(3):501-512.

. 2016. Art in herpetology: Four historical views of a large Australian skink (genus Egernia). Herpetological Review 47(4):
690-691.

Murphy, J. B., M. Evans, L. Augustine and K. Miller. 2016. Behaviors in the Cuban Crocodile (Crocodylus rhombifer). Herpetological
Review 47(2):235-240.

Della Togna, G., V. L. Trudeau, B. Gratwicke, M. Evans, L. Augustine, H. Chia, E. J. Bronikowski, J. B. Murphy, and P. Comizzoli. 2017.
Effects of hormonal stimulation on the concentration and quality of excreted spermatozoa in the critically endangered Panamanian
golden frog (Atelopus zeteki). Theriogenology 91:27-35.

Gratwicke, B., and J. B. Murphy. 2017. History of captive management and conservation amphibian programs mostly in zoos and
aquariums. Part Il —Salamanders and caecilians. Herpetological Review 48(2):474-486.

Murphy, J. B. 2017. Cuban herps. Herpetological Review 48(3):702-708.
—— . 2017. An appreciation of Kraig Adler. Herpetological Review 48(4):885-886.
. 2017. Rattlesnakes and zoos. Herpetological Review 48(4):887-898.

Murphy, J. B, and B. Gratwicke. 2017. History of captive management and conservation amphibian programs mostly in zoos and
aquariums. Part [ — Anurans. Herpetological Review 48(1):241-260.

Murphy, J. B. 2018. Why I really miss my late friend Jozsef (Joe) Laszlo. Herpetological Review 49(1):158-164.
. 2018. Aberrant rattlesnakes —snake freak show. Herpetological Review 49(2):381-385.
—— . 2018. A bale of bejeweled turtles. Herpetological Review 49(4):774-778.
. 2018. Foreword. Pp. xi-xiii. /n: The dragon traders, R. Michael Burger, Parador Press.
—— . 2018. Professor Tim Halliday: Amphibians’ best friend. FroglLog 120, P. 12.
Murphy, J. B, and J. Hanken. 2018. Why are there not more agamid lizards in zoo collections? Herpetological Review 49(3):588-593.
Murphy, J. B. 2019. Launching SSAR into the herpetocultural world. Herpetological Review 50(1):34-37.

. 2019. How it all began—herpetologists and their art through the ages. Part I. 12th through 17th centuries. Herpetological
Review 50(3):628-640.

. 2019. How it all began—herpetologists and their art through the ages. Part Il — 18th century. Herpetological Review 50(4):
836-849.

Murphy, J. B., R. W. Mendyk, K. L. Miller and L. Augustine. 2019. Tales of monitor lizard tails and other perspectives. Herpetological
Review 50(1):178-201.

Murphy, J. B. 2020. How it all began— herpetologists and their art through the ages. Part III— 19th and mid-20th centuries listing
surnames A—C. Herpetological Review 51(2):381-390.

. 2020. How it all began— herpetologists and their art through the ages. Part III — 19th and mid-20th centuries listing surnames
D-L. Herpetological Review 51(3):651-659.

. 2020. How it all began—herpetologists and their art through the ages. Part III — 19th and mid-20th centuries listing surnames
L-W. Herpetological Review 51(4):893-904.

Murphy, J. B., R. W. Mendyk and E. S. Herrelko. 2020. How to make new zoo herpetologists’ lives more interesting and productive.
Herpetological Review 51(1):172-181.

. 2021. Dedication to a highly productive zoo conservation biologist and herpetologist who serves as a wonderful model for all
persons in our profession— Allison C. Alberts, Ph.D. Herpetological Review 52(2):458-451.

Terrell, K. A., R. P. Quintero, V. Acosta Galicia, E. Bronikowski, M. Evans, J. D. Kleopfer, S. Murray, J. B. Murphy, B. D. Nissen and B.
Gratwicke. 2021. Physiological impacts of temperature variability and climate warming in hellbenders (Cryptobranchus alleganiensis).
Conservation Physiology 9(1). <https://doi.org/10.1093/conphys/coab079>





