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FACSIMILE REPRINTS IN HERPETOLOGY:
The Society’s First Unique Program

     “facsimile repriNTs iN herpeTology . . . compleTely chaNged 
      The desTiNy of The fledgliNg socieTy.”—Jay M. savage (1988)

The Facsimile Reprints in Herpetology (FRH) program has 
now existed for 60 years. During this period, many classic and 
still-useful books have been re-issued, among them Ludwig 
Bojanus’s unsurpassed atlas of turtle anatomy (reprinted 1970); 
the American natural history classic, North American Herpetology 
by John Edwards Holbrook (1976); the first comprehensive 
review of the amphibians and reptiles of the world in English, 
by George Shaw (1999); Duméril and Bibron’s 10-volume classic 
of systematic herpetology, Erpétologie Générale (2012); and the 
massive iconography of the snakes of the world by Giorgio Jan 

(2017). To date, 62 different titles totaling nearly 23,000 pages 
and plates have been published (see Appendix). The early 
history of the program, however, is little known today: its very 
modest origins in 1961 when the society was still a small regional 
club, The Ohio Herpetological Society (OHS), and the key role 
that the FRH program played in the development of its successor 
organization, the Society for the Study of Amphibians and 
Reptiles (SSAR). As Jay Savage (1988: 42) wrote on the occasion 
of FRH’s silver anniversary, “Facsimile Reprints in Herpetology 
…completely changed the destiny of the fledgling society.”

origin oF the idea and the First FacsiMiles

Like many other regional societies, OHS had a scientific 
journal and newsletter, from its founding in January 1958. In an 
attempt to distinguish OHS from other societies, the society’s 
chairman and editor, Kraig Adler, then a second-year college 
student, decided to produce something unique. Previously, in 
January 1958, he had visited Laurence M. Klauber, an amateur 
herpetologist and author of the monumental two-volume 
treatise, Rattlesnakes (1956), at his home in San Diego. Klauber 
presented Adler with copies of his reprints and included among 
them was a copy of his holiday season “card” for 1936 which 
consisted of a facsimile reprint of two short papers on the 
herpetology of Baja California that were originally published 
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in 1887 (Fig. 1). At the time, Adler had been compiling a never-
published bibliography of Ohio herpetology along the lines 
of Carl Gans’s Bibliography of the herpetology of Japan (1949). 
He thought it might be of some value to OHS members to get 
facsimiles of important early papers on Ohio herpetology, similar 
to Klauber’s reprint, as a member benefit.1

The first paper Adler chose for reprinting was a 3-page 
article (Fig. 2) on the natural history and distribution of Ohio 
“batrachians” (the term often then applied to amphibians) 
that had been published in 1891 by Otterbein College, a small 
Methodist institution in central Ohio. The college library had a 
single copy and were willing to loan it to him for reprinting but 
only for one day.2 

This first facsimile was mailed to OHS members on February 
10, 1961, together with copies of the society’s journal and 
newsletter. This was the formal launch of the FRH program. Over 
the next several years additional small reprints of articles by 
Kirtland, Rafinesque, and other authors principally of interest to 
Ohio herpetologists were distributed without additional charge 
to OHS members.3 Klauber, who became aware of the role that 
his holiday message had had in inspiring the creation of FRH, 
provided small anonymous donations toward the program’s 
costs until his death in 1968.

tWo key FacsiMiles that dreW early attention to the society

A landmark facsimile was issued in 1963—the herpetological 
portions from the 12th edition of Carl Linnaeus’s Systema Naturae 
(Fig. 3A). Originally published in 1766–1768, this book is of 
fundamental importance to zoological systematists because it 
includes the original descriptions of hundreds of new species 
from throughout the world. Among North American amphibians 
and reptiles, 17 currently recognized species are described and 
named in this work. This facsimile was the first that had national 
and international relevance and it caused OHS to become more 
widely recognized. Indeed, the society’s membership nearly 
doubled the next year. (Some professional herpetologists, who 
were loath to join a regional society, asked to be able to subscribe 
just to the facsimile program, but such cherry-picking was refused 
by the editor.) This was the beginning of the steep increase in the 
society’s membership, from 152 in 1963 to 2125 in 1980 (Ford and 
Collins 1983: 42).

In 1965 a different kind of facsimile was initiated that served to 
further increase the society’s profile and expand its reach: a long 
series of collected papers by a single author on a specific topic. 
George A. Boulenger’s4 series, which Adler named Contributions 

Fig. 1. The inspiration for initiating the FRH program was Laurence 
M. Klauber’s December 1936 holiday season “card.” This publication 
contained reprints of two short papers on the fauna of Baja Califor-
nia by Lyman Belding, originally published in 1887. (A) Front cover; 
(B) Rear cover with Klauber’s holiday message.

Fig. 2. The society’s first facsimile reprint, issued in 1961: Earley Ver-
non Wilcox’s Notes on Ohio Batrachians, a 3-page paper (originally 
published in 1891). 

1The first facsimile reprint was announced in the one-paragraph summary of 
the 3rd annual meeting (Cleveland, Ohio): “At the Board of Directors meeting it 
was decided that the society should reprint back issues of the Journal that are 
now out-of-print and also reprint Wilcox’s ‘Notes on Ohio batrachians’ which 
has been unavailable to workers since published in 1891.” (OHS Newsletter, 
September 20, 1960, page 1).

2The story about Adler’s automobile accident while driving this copy to the 
printer has already been recorded (Moriarty and Bartholomew 2007: 19). The 
FRH program was very nearly terminated before the first issue was printed. 

3One such facsimile—of the herpetological papers from the Proceedings of the 
Junior Society of Natural Sciences in Cincinnati (1930–1932)—paid homage to 
another Ohio society founded by high school students. Among many impor-
tant papers, the Proceedings contained descriptions of four new herpetological 
species, but this precocious society dissolved soon after the death of its inspi-
rational leader, which occurred just days after his graduation from high school. 
He died from a fall on Grandfather Mountain in North Carolina after collecting 
additional specimens of yet another new species of salamander. It was named 
for him posthumously in 1931: Plethodon welleri. 

4The essential nature of Boulenger’s publications to world herpetology was im-
pressed upon Adler when he began graduate study at the University of Michi-
gan in 1962 and had copies of his publications available to consult. Coinciden-
tally, at that time the herpetological collections at Michigan were still arranged 
on the shelves according to the plan in Boulenger’s catalogues of the amphib-
ians and reptiles in the British Museum (published from 1882 to 1896), as were 
the herpetological collections of many other museums around the world.
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to American Herpetology, covers all of the papers on the 
amphibians and reptiles of the Western Hemisphere published 
by Boulenger, the world’s leading systematic herpetologist of his 
day (Fig. 3B). These titles covered the period from 1877 to 1920 
and were reprinted in 18 parts plus two tables of contents and an 
index (totaling 902 pages and 63 fine plates). They contain the 
descriptions of dozens of new genera and species. The society 
could not afford to publish the papers all at once, so they were 
issued in serial parts. One or two parts were issued annually, 
gratis to society members, until the series was completed in 
1977, 13 years later. This mechanism coincidentally helped to 
increase membership, for over this same period membership 
rose dramatically from 291 to 1708. This series was of special 
interest to professional herpetologists. It was also a subtle 
indication that OHS’s officers, on approving this series in 
1965, had confidence in the stability and future of their young 
organization. (This confidence was further demonstrated by 
the name change to SSAR in January 1967, the initiation of 
Herpetological Review nine months later, and that of Journal of 
Herpetology the following spring.) Quoting again from Savage’s 
25th anniversary salute to the Facsimile Reprints program (1988: 
42), “. . . one must attribute much of the growth and success of 
SSAR to this innovative publishing venture that contributes so 
much to the reputation and vitality of the society.”

groWing Pains

The 1960s and 1970s were decades of rapid change for the 
society: increases in membership, development of its meetings 
and the publication programs,5 its growing professionalism, and 
rising costs. It was also a period of expansion and diversification 
for FRH. During most of this period, the society’s officers and 
editors were entirely undergraduate and graduate students. 

Fig. 3. Two milestone facsimile reprints, both sent gratis to society 
members: (A) The 56-page herpetological section from Carl Linnae-
us’s 12th (and last) edition of Systema Naturæ (1766–1768); (B) Cover 
of part 1 of an 18-part series of collected papers by George A. Bou-
lenger on the amphibians and reptiles of the Western Hemisphere. 
The shield, with toads and the floral emblems of Great Britain, was 
created specifically for this series, which concluded in 1977.

5SSAR’s Herpetological Circulars (HC) series began as an outgrowth of its Fac-
similes program in 1973. Kraig Adler proposed to the Board of Directors at 
the society’s meeting at the University of Oklahoma Biological Station at Lake 
Texoma in August 1972 that a new, numbered series was needed for short, 
pamphlet-sized publications on miscellaneous subjects, but the Board sum-
marily rejected the idea. Adler, however, took advantage of a provision in the 
society’s Constitution to establish the Circulars program. Although his work-
ing title was editor of the FRH series, the Constitution designated his post of-
ficially as “Editor of Miscellaneous Publications,” that is, editor of everything 
other than the Journal of Herpetology and Herpetological Review. He informed 
the Board late in 1972 that he planned to start the new program in 1973 and 
would appoint Stephen R. Edwards, who was then on the FRH editorial board, 
as editor of Circulars and, furthermore, that he would assign a portion of his 
1973 FRH budget to Edwards to produce the first isssue.
   Although the founding of the HC program was never officially announced by 
SSAR, Edwards was listed for the first time as editor for the “Circulars Series” on 
the inside front cover of the January 1974 issue of the Journal of Herpetology. 
That Circulars was once nominally part of the Facsimiles program is indicated 
by a line item in the treasurer’s proposed budget for 1973 as “Small facsimiles 
and/or Circulars  [$]1300” (Henri C. Seibert, as recorded in HISS News-Journal, 
volume 1, number 3, page 87, May 1973). Edwards produced the first circular 
in 1973, a pocket-sized guide to techniques for preserving amphibians and 
reptiles, that was patterned after one written by Richard Etheridge for use at 
the University of Michigan Museum of Zoology. Beginning in 1974, the Board 
provided Edwards with his own separate budget for the HC program.
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They were well aware of the high standards displayed by 
professional journals like Copeia and Herpetologica, but they 
lacked the expertise and the budget to achieve that level of 
quality all at once. Improvements had to be made sequentially. 
OHS published the first photographs in its journal in July of its 
first year (1958), offset lithographic printing came the next year 
(1959), then italics for the Latin names of species (1962), acid-
free paper for longevity (1963), color plates (1965), and quarterly 
issues (1973).

Each of these improvements had significant costs and the 
budget was routinely in danger of being in deficit because the 
society had to push its budget to the limit in order to “compete” 
with the two larger and longer-established societies—American 
Society of Ichthyologists and Herpetologists (ASIH) and The 
Herpetologists’ League (HL)—if it was going to keep its current 
members and attract new ones. FRH was a key element in 
the society’s efforts to do so because ASIH and HL did not 

have anything comparable. The series was also an important 
generator of income. 

FRH served another important role: filling the gaps when 
issues of the journal or newsletter could not be produced 
on schedule. Reviewing manuscripts, editing, composition, 
and formatting of issues were a challenge to the young and 
inexperienced editors. During the period 1963 through 1966, 
there were 16 mailings of society publications, but on 14 
occasions there was no journal or newsletter included (see Adler 
2019: 10–11). In each of these instances, however, a facsimile 
reprint was enclosed, either the current part in the Boulenger 
series or some other, mostly small give-away facsimile (by 
Cope, Cowles & Bogert, Eschscholtz, Gray, Le Conte, Orbigny 
& Bibron, and Van Denburgh, among others). This practice 
assured that society members received publications of some 
sort on a regular basis, which was essential to maintain and 
grow the membership.

a neW budget Model For the PrograM

Prior to 1967, all facsimiles were relatively short, pamphlet-
sized publications, easy to produce, and fairly inexpensive. In 
1965, Adler decided to expand the program to include longer 
book-length facsimiles bound in cloth covers. The society 
did not have the finances to support such an ambitious 
goal, however, so he proposed a new budget model.6 Rather 
than giving away copies to all members as before, interested 
persons could place a subscription (a pre-publication order) 
and members would get a large discount as a mechanism to 
attract new members. Previously, pamphlet-length facsimiles 
had been sent to members as part of their membership cost 
and this practice continued through 1979 with a Cope reprint, 
but the book-length reprints were too costly to give away. 
Beginning in 1967, printed sheets or flyers advertised these 
books and were inserted into the mailings (Fig. 5). The first 
book advertisement to be published in Herpetological Review 

6The new budget model was explained as follows: Book-length reprints would 
not receive financial support from the society and would be self-supporting. 
(Starting in 1995 partial support became available from the society’s general 
budget.) Pre-publication sales and, where possible, donations would cover 
printing and binding costs. Book prices would be set so that sales of 100 cop-
ies would cover all costs, even though the print runs were normally 300 to 500 
copies. Funds earned after publication would go into the general treasury 
(Adler to Board of Directors, February 18, 1977). There were some exceptions 
to the model. The reprint of Holbrook’s North American Herpetology in 1976 
was a monumental project because of its sheer size and the numerous colored 
plates, requiring a modification to the basic model (Fig. 4). To raise extra funds, 
a patron’s edition of 110 copies was produced, bound in morocco leather and 
marbled boards like Holbrook’s original in 1842—even using the very same 
manufacturer in France, after 134 years, for the marbled paper—plus an ad-
ditional set of the 21 color plates in a portfolio for US $150 (see 4-page color ad 
in the March 1976 issue of Herpetological Review following page 16). The cost 
of the regular edition was $50, so a net additional $9,500 was raised from the 
patron’s edition. The original print run was set at 500 copies, but when it be-
came clear from pre-publication orders that the budget needs would be met, 
the print run was increased to 1000 copies for the society’s long-term benefit. 
These extra 500 copies, over the years, have earned an additional $25,000 for 
the society. (This book finally went out-of-print 43 years later.)

Fig. 4. John Edwards Holbrook’s North American Herpetology, re-issued for the American Bicentennial in 1976, was a major example of the new 
budget model (see footnote on page 399). Its costs were completely covered through pre-publication orders and generous donations from pa-
trons. Thus, all income from sales benefitted various other needs of the rapidly growing society. (A) Advertisement from Herpetological Review; 
(B) Title page; (C) Color images from the book.
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appeared in 1976, although separate flyers continued for a few 
more years. By 1980, all advertisements for book-length reprints 
were printed in the Review. 

In addition to pre-publication subscriptions, donations were 
also solicited to support costs and further reduce book prices. 
Pre-publication sales and donations would completely cover the 
production costs, thus “profits” from sales of the extra copies 
that were printed could go into the society’s treasury to help 
cover the rapidly increasing costs of the journal and newsletter. 
No book better epitomizes this budget mechanism more than 
the reprint of Holbrook’s North American Herpetology in 1976 
(Fig. 4; see footnote on page 399). For the society as a whole, 
this was a win-win plan. Even some of the costs of the give-away 
pamphlet-sized facsimiles were covered by income from the new 
budget model.

develoPMent oF the book-length PrograM

The first book-length facsimile was planned for 1967, the 
society’s 10th anniversary year. As it turned out, this was also the 
year that the society’s name was changed from OHS to SSAR, so 
there was a double celebration to mark. Adler decided to add 
new materials to the book-length reprints that would make 
them more useful to herpetologists (Fig. 7). A biography of the 
author of the book was solicited to highlight the importance of 
the book, provide data on type specimens, dates of publication, 
current nomenclature for the taxa included, and other useful 
information. (Some members who already owned copies of the 
original book wrote to complain that they now had to purchase 
the reprint to get these new materials. This was exactly what the 
new business model had projected!) This new feature had the 
added advantage of associating the names of many prominent 
persons with the FRH program and the SSAR—Donald Broadley, 
Archie Carr, Indraneil Das, Alan Leviton, Masafumi Matsui, 
Robert Mertens, Sherman Minton, Alfred Sherwood Romer, 
Jay Savage, Hobart Smith, Edward H. Taylor, Michael Tyler, P. E. 
Vanzolini, and David Wake, among others—all of whom wrote 
introductory essays. 

During the early years of the book-length program (1969–
1981), an editorial committee was formed, with changing 
membership, to help decide which books to reprint. Among 
its notable members were Harold Cogger, Ilya Darevsky, Carl 
Gans, Alice Grandison, Federico Medem, Robert Mertens, 
Günther Peters, Jay Savage, and Heinz Wermuth. During the 

program’s heyday, several members of SSAR, including leading 
herpetologists such as Joseph Bailey, Carl Gans, and Robert 
Gordon, placed standing orders for books so they would not miss 
any issues and as a way to support the society financially. By the 
late 1970s, the book-length series had become by far the largest 
single source of income to the society except for member dues 
and even exceeded that from library subscriptions. This situation 
continued until about 2010 when income from royalties grew to 
higher levels and income from book sales tapered off.7

the First book-length FacsiMiles

The choice of the first book to be reprinted was critical. It had 
to have international appeal and be a financial success. Johann 
Jacob Tschudi’s book, Classification der Batrachier . . . , originally 
published in Switzerland in 1838, was chosen because it was 
the first to unite into one system both fossil and living species 
of amphibians from throughout the world (Fig. 7). Many new 
genera and species of frogs and salamanders are described and 
named in it including Ambystoma, Crinia, Hynobius, Microhyla, 
and Plethodon. It was an essential book for many herpetologists, 
yet the original was virtually unobtainable. Arden H. Brame, Jr., 
an American specialist on plethodontid salamanders, provided 
a substantial subsidy. The book was published at the society’s 
10th annual meeting in September 1967 and participants in 
the society’s first-ever symposium, entitled “The Biology of 
Salamanders,” received special copies with hand-colored title 
pages (Fig. 7B). The book was highly successful financially, 
and copies are still available today—53 years later!—from the 
society’s publications secretary.

Other book-length facsimiles followed in quick succession: 
Chang’s salamanders of China (reprinted 1968), Wiegmann’s 
Herpetologia Mexicana (1969), Bojanus’s atlas of turtle anatomy 

Fig. 5. Starting in 1967, book-length reprints were advertised with printed sheets, or flyers (A–D; see also Fig. 7A), that were inserted into the 
mailing envelopes with the Journal of Herpetology. From the mid-1970s, book ads were more often printed in Herpetological Review (see Fig. 4A). 

7In 1976, with an individual membership of 1431, the society’s total annual in-
come was $42,425. The top sources of income, in order, were members’ dues 
($10,716), sales of book-length facsimiles ($9916 for 1976 sales of books pub-
lished 1967–1976), library subscriptions ($5324), page charges ($2120), and back 
issues, excluding sales of pamphlet-length facsimiles ($1998). Royalties were 
well down the list ($102). These numbers exclude the Holbrook facsimile, both 
expenses and income, which created a large deviation from the annual budget-
ary pattern during the 1970s (Henri Seibert to the Board of Directors, February 
10, 1977). For comparison, in 2018 the two major sources of income were mem-
bers’ dues ($135,835) and royalties ($64,387) (Ann Paterson to the Board, July 
24, 2019). Sales of all books (in the Facsimiles, Contributions, and Conservation 
series) totaled only $7572 (Cari Hickerson to the Board, July 24, 2019).
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and Sowerby & Lear’s iconography of turtles and tortoises (both 
1970), Camp’s Classification of Lizards (with a new introduction 
by Camp), Gray’s Zoological Miscellany, and Williston’s Osteology 
of the Reptiles (all in 1971). Other books reprinted in the 1970s 
were Dunn’s Salamanders of the Family Plethodontidae, 
Loveridge’s Reptiles of the Pacific World, and Bell’s herpetology of 
the voyage of HMS Beagle. In 1976, to celebrate the bicentennial 
of the United States, John Edwards Holbrook’s North American 
Herpetology, originally published in five volumes with 147 plates, 
was reprinted with 20 of the plates in color. From 1967 through 
2020, 41 book-length facsimiles have been issued, almost one 
book every year on average. 

the Joys oF editorshiP and soMe unexPected MoMents

One might expect being an editor to be a dry and routine job, 
maybe even dreary: Handling authors and budgets, proofing 
introductory materials and press proofs, meeting deadlines, 
and dealing with printers, among many other tasks. Not so. For 
the two authors of this article, the job has been an enjoyable 
learning experience because each project exposes the editor 
to a different herpetological subject. Besides choosing the title 
to reprint, they get to invite leading senior herpetologists to 
write the introductory essays and these interactions are always 
illuminating. There is the challenge to decide which titles to 
reprint, defining the funding plan for each project, designing the 
physical book, and so forth. It can be an exhilarating, creative, 
and intellectual experience. And it is always highly anticipated to 
receive the first copy of each new book from the bindery.

During the long history of the FRH program, the editors 
have had numerous memorable experiences. In a number of 
instances, the authors of the books being reprinted were still 
living—Charles Bogert, Charles Camp, Arthur Loveridge—and 
made new contributions to their books. Loveridge, who by 
then was living in retirement on St. Helena Island in the South 
Atlantic, made only one request to Adler to correct the most 
egregious mistake and inexplicable zoogeographic puzzle in 
his book: the supposed existence of a species of chelydrid turtle 
(Devisia mythodes) that had been described from New Guinea in 
1905. Loveridge himself was the one who later revealed that the 
type specimen was just a mislabeled Chelydra serpentina from 
North America.

Both Bogert and Camp wrote new introductions that 
discussed the origins of their books and described how the 
research was carried out. Camp also corrected some mistakes 
in his book, Classification of the Lizards. Bogert wrote more 
extensively. He provided new data and reviewed the recent 
literature. He did not, however, clear up one point that had long 
puzzled readers of his book, The Gila Monster and its Allies (Fig. 
8). In a section entitled “Hybrid Origin” (pages 206–209), he 
described a supposed new genus and species of helodermatid 
lizard said to live in the Gobi of Mongolia—Sampoderma 
allergorhaihorhai. Of course, this was a mythical animal, the 
fruit of Bogert’s fertile imagination. Pressed by Adler, Bogert 
finally revealed that this section was surreptitiously added to the 
manuscript after final editorial review to embarrass the editor of 
the original monograph, Ernst Mayr, who was not a favorite of 

Fig. 6. Major events in the development of the Facsimile Reprints in 
Herpetology program. Society anniversaries and editorships are not-
ed at the top of the figure. The cumulative total number of pages and 
plates is graphed by year.
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his (see the book’s Postscript, page iv). Even a seasoned editor 
can sometimes be surprised!

Howard K. Gloyd, author of the classic book on rattlesnake 
systematics and zoogeography (1940), was actively involved in 
its reprinting in 1978, but unfortunately did not live quite long 
enough to see the book in print. He died of cancer in August of 
that year. Gloyd had provided a pristine, uncut copy of the book 

for our printer to photograph and helped review the manuscript 
for the new introduction by Hobart Smith (his former student) 
and Herbert Harris, Jr. Gloyd did see an advance copy of the 
flyer for the book, however, just a few weeks before his death. 
“I well recall, as does Roger [Conant], H.K.’s special pleasure 
upon receipt of the announcement flyer from you on July 10 
[1978], for he held it closely in hand the rest of the day, showing 

Fig. 7. The society’s first book-length facsimile reprint was J. J. Tschudi’s Classification der Batrachier (1838), with a new introduction by Robert 
Mertens. This book was the first to integrate information about living and fossil species of amphibians on a global basis. The reprint was issued 
to celebrate the society’s 10th anniversary (1967). (A) Flyer advertising the book; (B) Title page, hand-colored edition; (C) Plate depicting a fossil 
specimen of giant salamander (Andrias).

Fig. 8. Charles Bogert and Rafael Martín del Campo’s book, The Gila Monster and Its Allies, reprinted in 1993, included a new introduction and 
supplementary essay by Bogert and a retrospective evaluation by Daniel D. Beck, a leading authority on helodermatid lizards. The colored 
frontispiece, by David M. Dennis, had been commissioned originally for a poster distributed at SSAR’s 25th anniversary meeting in 1982. (A) 
Frontispiece; (B) Title page; (C) Plate showing head scutellation.
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it to his doctors, nurses, and friends who stopped by to see 
him” (Kathryn J. Gloyd to Adler, March 3, 1979). SSAR went on 
to publish another book by Gloyd—written jointly with Conant 
and entitled Snakes of the Agkistrodon Complex (1990)—in its 
Contributions to Herpetology series. It was a special privilege to 
work so closely with such luminaries in our field.

In addition to our getting to interact with authors, sometimes 
editors deal with their relatives, too. The reprinting in 1987 of Albert 
Günther’s herpetological section of the great, 67-volume series, 
Biologia Centrali-Americana (Fig. 9), led Adler to correspond 
with the author’s grandson, A. F. Gunther (the family dropped the 
umlaut at the outbreak of World War I), probably the last living 
person who still remembered him. Our correspondence was filled 
with anecdotes about his grandfather and he was encouraged to 
record some of them in his introduction to the reprint. Another 
acquaintance was made with Sybil Salvin Rampden, great 
granddaughter of Osbert Salvin, the senior editor of the Biologia 
series, who had a trunk full of memorabilia inherited from him 
that provided some photographs, maps, and other materials that 
enriched Hobart Smith’s introduction to the reprint (Fig. 10).

In conducting the research for the new introductions, some 
other important information came to light. After World War II, 
many herpetologists believed that important types and other 
specimens held by museums in Munich and Berlin had been 
destroyed. Such statements even appeared in the literature. 
However, when the introductions for Spix and Wagler’s books on 
Brazil and Wiegmann’s book on Mexico, respectively, were being 
prepared for reprinting, the editor’s inquiries to those museums 
revealed that most of the types still existed. These important 
points were then reported in the books. 

Sometimes the discoveries concerned literature rather than 
specimens. It had been known that John E. Holbrook published 
a preliminary edition (1836–1840) of his North American 
Herpetology of 1842 (reprinted by SSAR in 1976), but it had not 
been known that expanded versions of volumes 1 and 2 of that 
earlier edition had been published (probably in 1839) until this 
fact was uncovered during the preparation of the SSAR reprint. 

Together, these two volumes contain six additional species 
accounts including the description of a new species (Storeria 
dekayi), which for more than a century had been thought to have 
dated from 1842. Different type specimens had been used in 1839 
and 1842 and the type localities also turned out to be different. 
Such information is of fundamental value to systematists.

A potential political problem was averted during the 
production of John Anderson’s Herpetology of Arabia in 1984. 
The authors of the new introduction, Alan Leviton and Michele 
Aldrich, included a map that had Israel labelled as such. Adler had 
previously obtained a pledge from the government of Saudi Arabia 
to subsidize the book. He knew that the Saudis did not recognize the 
existence of Israel and that this label in a book subsidized by them 
might create a political issue. He was unsuccessful in handling the 
matter at the level of the scientific attaché at the Saudi Embassy 
in Washington, so it was referred to the ambassador who had 
plenipotentiary powers on behalf of the government. Adler argued 
his case with the ambassador—H.R.H. Prince Bandar bin Sultan 
Al Saud—and resolved the matter. The Saudis were pleased with 
the book and, in fact, the Saudi government and Prince Bandar 
went on to support another SSAR book, in the Contributions 
series–Handbook to Middle East Amphibians and Reptiles (1992). 
“Israel” appeared on a map in that book as well.

It might seem strange to have invited Archie Carr, the noted 
expert on turtles, to write the introduction to E. A. McIlhenny’s 
classic, The Alligator’s Life History. The editor, however, was 
aware that Carr was knowledgeable about alligators because of 
his observations on a large female that lived and regularly bred 
in a large pond in front of his house for more than 20 years. 
From his days as a graduate student, Carr knew McIlhenny’s 
book, but was quite embarrassed about it, as he explained in 
his new introduction. When the book first appeared in 1935 
he was told that it was “full of holes” because McIlhenny was 
just an amateur, so he was led to underestimate the accuracy 
of McIlhenny’s observations. “That was a grievous error,” as he 
wrote in the introduction to the facsimile. McIlhenny, of course, 
is more famous as the late president of McIlhenny Company, 

Fig. 9. Albert Günther’s volume in the Biologia Centrali-Americana series is a classic on the herpetofauna of Mexico and Central America. This 
reprint issued in 1987 commemorated SSAR’s meeting in Veracruz, Mexico, its first outside the United States, and served to inspire develop-
ment of SSAR’s sister organization, the Sociedad Herpetológica Mexicana. (A, C) Sample plates; (B) Title page.
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makers of Tabasco pepper sauce, which operates a museum on 
the company’s property in Louisiana that also has a large reserve 
for wildlife conservation. The company regularly bought large 
quantities of the SSAR reprint for re-sale at their museum. They 
had subsidized publication of the reprint and many years later 
supported the costs of the give-away poster depicting an alligator 
that was distributed at the society’s meeting in New Orleans in 
2016.   

FacsiMiles also used For sPecial PurPoses and occasions

Besides their primary purpose to make important 
herpetological literature available once again, SSAR has used 
the FRH program (as also occasionally some titles in its other 
publication programs) to build relationships with other 
herpetological organizations around the world and to help 
celebrate important events. SSAR has co-published several book-
length facsimiles with overseas herpetological societies whereby 
SSAR handles editorial matters and book production and our 
sister societies handle distribution and sales in their country or 
region. Such collaborations have included societies in six different 
countries (Table 1).

SSAR has also distributed facsimile reprints (and occasionally 
other society publications) at herpetological meetings around 
the globe covering all nine of the meetings of the World Congress 
of Herpetology including the most recent one in New Zealand 
earlier this year (Table 2). These gifts are meant to benefit the 
meeting delegates and advertise SSAR and its programs widely 
among professional herpetologists. 

a change in PrograM leadershiP

From 1961 through 2001, under the editorship of Kraig Adler 
(Fig. 11A), FRH underwent major changes, from the pamphlet-
sized reprints sent automatically to each member to the book-
length, cloth-bound facsimiles purchased at discounted prices 
to members. The concept of publishing collections of papers 
by single authors was introduced. A business model was 
established to create significant income for the society and, with 
the generosity of donors, the cost of books was reduced to help 
students and others with limited resources. A large number of 
the herpetological classics were republished with introductions 
by major authorities that further enhanced the usefulness of the 
books.

Fig. 10. An assortment of covers and dust jackets from books in the FRH program. (A) Ludwig Bojanus’s atlas of turtle anatomy; (B) The reptiles 
and amphibians collected by Charles Darwin on the voyage of H.M.S. “Beagle,” by Thomas Bell; (C) The first modern classification of lizards, 
by Charles Camp; (D) Emmett Dunn’s classic review of the salamander family Plethodontidae; (E) The first comprehensive summary of the 
reptiles and amphibians of the world in English by George Shaw; (F) Leonhard Stejneger’s herpetology of East Asia including Japan, Korea, 
northeastern China, and Taiwan, co-published with the Herpetological Society of Japan; (G) The standard anatomy of the salamander by Eric 
Francis; and (H) Theodore Cantor’s zoology of the Chusan Islands (China), reprinted to commemorate the 8th World Congress of Herpetology, 
held in China in 2016. The images in B, C, and D were drawn by David M. Dennis. 
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In 2002, Aaron M. Bauer (Fig. 11B) became editor of FRH. 
Like Adler, he is a herpetobibliophile and knowledgeable about 
the global herpetological literature, especially the classic works. 
He was the logical successor but inherited the program at a 
transitional time in the availability of the classical literature and 
in the interest of herpetologists to collect physical copies of it. 
Bauer, therefore, has had to reconceptualize the entire program.

facsimile repriNTs in the digital age

Bauer took over as editor of Facsimiles as the playing field for 
literature access and demand was undergoing major upheavals. 

For most of its existence, the FRH series provided herpetologists 
with convenient and inexpensive access to classical literature 
in the field that was otherwise available only at the largest and 
most comprehensive research libraries. However, the increasing 
ease and decreasing cost of digitization and electronic storage 
drove the formation of a diversity of web-based outlets that 
could provide open digital access to books and journals that 
were precisely the types of resources reprinted by the FRH. Chief 
among these is the Biodiversity Heritage Library (BHL), a global 
consortium of libraries established to digitize and make freely 
available the literature on biodiversity, broadly construed. As 
of 2020 nearly 60 million pages of material have been digitized, 

table 1.  Books in the Facsimile Reprints in Herpetology series (FRH) co-published with herpetological societies 
in other countries as part of SSAR’s international program to build inter-society relationships.

Year        Country of society       Author: Title of book

1987        Mexico                             Günther: Biologia Centrali-Americana: Reptilia and Batrachia

1995        Germany                          Peters: Collected Herpetological Contributions of Wilhelm Peters

1995        Australia                           Gray and Günther: Lizards of Australia and New Zealand

1996        Japan                                Stejneger: Herpetology of Japan and Adjacent Territory

1998        South Africa                    Schmidt and Noble: Herpetology of the Belgian Congo

2007        Italy                                 Peracca: Collected Herpetological Contributions of M. G. Peracca

table 2.  Facsimile Reprints in Herpetology (FRH) and some other SSAR publications and posters used to help celebrate special national and 
international meetings. All but the Duméril and Bibron set were distributed gratis to meeting delegates.  Abbreviations: WCH (World Congress 
of Herpetology), HR (Herpetological Review), CH (Contributions to Herpetology), HC (Herpetological Circulars). All posters were created by 
David M. Dennis.

Year     Event                                 Series     Author: Title of book or poster

1967    SSAR 10th 1                      FRH       Tschudi: Classification der Batrachier

1976    US Bicentennial 2            FRH       Holbrook: North American Herpetology

1982    SSAR 25th 3                      Poster     SSAR produced the official meeting poster (Gila Monster)   

1987    SSAR Mexico 4               FRH       Günther: Biologia Centrali-Americana: Reptilia and Batrachia

1989    WCH 1 (UK)                      CH        Adler et al.: History of Herpetology, Volume 1

                                                      Poster    SSAR produced the official congress poster (Box Turtle) 

1992    China meeting 5               FRH      Fauvel: Alligators in China

1993    WCH 2 (Australia)             FRH      Waite: Reptiles and Amphibians of South Australia

1997    WCH 3 (Czech Republic)   FRH      Fitzinger: Neue Classification der Reptilien

2001    WCH 4 (Sri Lanka)            FRH      Ferguson: Reptile Fauna of Ceylon

2005    WCH 5 (South Africa)       FRH      Smith: Herpetological Contributions of Andrew Smith

2007    SSAR 50th 6                      CH        Adler et al.: History of Herpetology, Volume 2

                                                       Poster    SSAR produced the official meeting poster (Gray Treefrog)

2008    WCH 6 (Brazil)                  FRH      Schweigger: Herpetological Contributions of A. F. Schweigger

2012    WCH 7 (Canada)                CH        Adler et al.: History of Herpetology, Volume 3

                                                       HR        Special congress issue (June 2012)

                                                       HCs      Standard vernacular names lists (in both English and French editions)

                                                       FRH     Duméril and Bibron: Erpétologie Générale (in 10 volumes)

                                                       Poster   SSAR produced the official congress poster (Aboriginal frog) 

2016    WCH 8 (China)                  FRH     Cantor: Zoology of Chusan

2020    WCH 9 (New Zealand)      FRH     McCann: Lizards of New Zealand

1SSAR’s 10th anniversary meeting and the first under its new name, held in Columbus, Ohio, USA.
2Celebrating the 200th anniversary of the United States of America.
3SSAR’s 25th anniversary meeting, held in Raleigh, North Carolina, USA.
4Marking SSAR’s first non-US meeting, held in Veracruz, Mexico.
5Honoring the joint meeting of the Chinese Society for the Study of Amphibians and Reptiles and the Asiatic Herpetological Society, held in Huangshan, 

Anhui, China.
6SSAR’s 50th anniversary meeting, held in Saint Louis, Missouri, USA.
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covering the entire history of the printed word. Founded in 
2006 with ten original member libraries, the BHL website was 
launched the following year. BHL has since continued to grow, 
with partnerships around the world, millions of users, and the 
development of tools for data discovery and reuse. 

Another provider of access to the literature is the Hathi Trust 
(founded in 2008), which is a repository for digital content, 
including that supplied by Google Books and Internet Archive. 
Far larger than the Biodiversity Heritage Library, its scope is 
universal and not specialized on natural history. AnimalBase is 
another online resource, made available through the Zoological 
Institute of the University of Göttingen, one of the great research 
universities of Germany. Begun in 2003 it specializes in early 
zoological literature, up through the early 19th century, capturing 
many of the works in which new taxon names appeared. The list 
goes on, with institutions like the French National Library site 
(Gallica) and the Bavarian State Library also providing access to 
critical zoological literature, including herpetological titles. 

With access to classical herpetological literature thus 
facilitated, the educational and research goals of SSAR benefited, 
but the demand for hard copy facsimiles declined. Although 
many herpetologists still appreciated paper copies of these 
works, other, especially younger SSAR members did not see 
the value of personally owned hard copies when there was 
open access to digital copies. To this end, the original business 
model, established by Adler, of including new introductory text 
by modern experts, was still relevant. Although most works 
could now be obtained online, new commentaries, taxonomic 
updates, and biographical and bibliographic sections provided 
value added that could only be had with the SSAR facsimiles, as 
Bauer explained in his 2011 Editor’s Report to the SSAR Board of 
Directors.8 

ForMats For the Future

The collected-papers model extends back to 1962 with the 
publication of several small papers by Constantine Rafinesque 
and is best exemplified by Contributions to American 
Herpetology by G. A. Boulenger (issued in 18 parts from 1965 
through 1977). Bauer first had direct experience with this format 
in compiling the Collected Works of Wilhelm C. H. Peters (1995), 
which although a slow and steady seller, received many positive 
comments for its utility, comprehensiveness, bibliographic and 
taxonomic details, and indexing. Works subsequently completed 
under this model have included the collected publications of 

Mario Peracca, Andrew Smith, and August Schweigger. The 
Herpetological Contributions of Giorgio Jan (1791–1866), with 
new introductory material by Jay Savage and Roy McDiarmid, 
represents the most ambitious effort in this regard to date (Fig. 
12). Anchored by the Iconographie générale des ophidiens with 
its 300 plates and original wrappers of its 50 livraisons, it also 
includes 23 other publications and 168 pages of multi-column 
text on the status and authorship of names, the whereabouts of 
types, and the history of the Iconographie project.  

Going forward, there are plans for reprinting the collected 
herpetological works of John Edward Gray (1800–1875), which 
would complement the titles by this author already published 
through the FRH program (A Synopsis of the Genera of Reptiles 
and Amphibia, The Zoological Miscellany, and Lizards of Australia 
and New Zealand) by providing facsimiles of Gray’s hundreds 
of scattered journal articles and voyage reports; José Vicente 
Barboza du Bocage (1823–1907) with an introduction, annotated 
bibliography, and data on types of the more than 100 species 
described (mostly from Africa) by this Portuguese herpetologist; 
Einar Lönnberg (1865–1942) and Lars Gabriel Andersson (1868–
1951), with many papers in English, Swedish, and German on a 
global scope of herpetological topics; and Martin Heinrich Rathke 
(1793–1860), dealing chiefly with the development of reptiles. 
Another planned project is the production of a facsimile and 
English translation of Zur Entwicklungsgeschichte und Anatomie 
der ceylonesischen Blindwuehle Ichthyophis glutinosus, an 
important work on caecilians by Paul Sarasin (1856–1929) and 
his cousin, Fritz Sarasin (1859–1942).

Increasingly, with more ambitious projects and the 
ever-growing need for authoritative and often extensive 
introductions, FRH has become highly collaborative. As in the 
past, experts must be recruited to provide the new material to 
accompany facsimiles and to ensure that all relevant works are 
captured in the contributed works volumes. In this, Adler and 
Bauer have been greatly assisted by their respective Associate 
Editors, Timothy D. Perry and Gregory Watkins-Colwell. The full 
extent of collaborations can best be seen in the most ambitious 
projects of the series. Erpétologie Générale was guest edited by 
Adler, who, having obtained the substantial subsidy necessary for 

Fig. 11. The editors of the FRH series. (A) Kraig Adler, 1961–2001 
(photo: 1965); (B) Aaron M. Bauer, 2002–present (photo: 2009).

8“After careful consideration of the probable costs and potential sales of fac-
similes, we have come to the conclusion that it is not cost effective to continue 
with the reprinting of most single-volume titles that are 1) available through 
literature portals, and 2) do not have illustrations or have only simple black-
and-white illustrations that reproduce well in electronic copy and hardcopy 
printouts therefrom. This does not preclude an important continuing role for 
Facsimiles, which we view as part of SSAR’s “brand,” but it does mean that only 
certain types of publications are likely to be viable projects for reprints. The 
upcoming facsimile of Duméril and Bibron [published 2012] is a case in point. 
This work, in addition to being very widely used and needed by the commu-
nity, has many color plates, is represented online by relatively poor scans, and 
is so large as a whole that it is rather awkward to work with in this format. 
Further, the generous subsidy SSAR is receiving for the production of the series 
will bring the cost to something approaching that of a print-on-demand pub-
lication. Likewise, we believe that the collected works of single authors (e.g., 
Peters, Peracca, Smith, etc.) are also strong candidates for facsimiles. These 
include tens to hundreds of individual publications that would be difficult for 
readers to assemble, even if most are available in some electronic format. They 
also provide complete annotated bibliographies and can include cumulative 
indices that provide added value. A third type of product might be a facsimile 
of a foreign language work with a complete English translation (a competing 
publisher has, for example, recently published a facsimile and translation of 
Laurenti’s [1768] Latin work). We imagine that SSAR’s future role in facsimile 
publications will thus be to produce works that provide some significant value 
to the reader that cannot be obtained through on-line PDFs.” (Aaron Bauer to 
SSAR Board of Directors, May 16, 2011).
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this massive work, coordinated all aspects of its production (Fig. 
13). The most generous patronage of Ronald A. Javitch, a Canadian 
rare-book collector, for this volume is gratefully acknowledged. 
Likewise, the reprint of Giorgio Jan’s works took years to complete 
and included both East and West Coast meetings of the editor with 
the authors of the new material, as well as the collaboration of 
colleagues at many institutional libraries. The complexity of this 
work also necessitated the hiring of a professional book designer 
and layout specialist. Jack Whalen, an amateur American snake 
specialist, and Javitch were the patrons for this project. 

facsimile repriNTs on the international stage

SSAR remains committed to providing publications, often 
facsimiles, to the attendees of major international meetings. 
As noted above (Table 2), this has been done for every World 
Congress of Herpetology meeting and is one of SSAR’s major 
means of advertising itself to the global herpetological community, 
emphasizing both our publication series and our international 
scope, and playing a role as a world leader in herpetology. 

These publications are all carefully chosen to be relevant for 
the herpetology of the host country. Some have been modest 

Fig. 12. The Herpetological Contributions of Giorgio Jan (1791–1866) (B) is the most ambitious effort yet in the FRH program’s current focus 
on the collected works of prominent herpetologists. It exemplifies the value-added mission of the series, providing not only a high-quality 
reproduction of the Iconographie générale des ophidiens (A and C, scanned from the copy saved by John Van Denburgh from the great fire 
following the 1906 San Francisco earthquake!) and facsimiles of all of Jan’s other herpetological papers, but also 168 pages of new material by 
Jay Savage and Roy McDiarmid that is of scholarly interest to systematists and snake specialists.

Fig. 13. Constant Duméril and Gabriel Bibron’s Erpétologie générale, traditionally bound in nine volumes but reprinted in six, is one of the 
greatest works in systematic herpetology. The reprint commemorated the first and only World Congress of Herpetology held in North America 
to date (Vancouver, Canada, 2012). This is the largest single work to be issued by a herpetological society. (A) Title page; (B) Set of volumes; 
(C) Sample plate.
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in size, in part to facilitate shipment from the United States 
to the site of the congress (e.g., Australia, Czech Republic, Sri 
Lanka, South Africa). More recently, larger works have been 
printed in the host country to minimize shipping and customs 
costs (Schweigger, printed in Manaus, Brazil and McCann, 
in Dunedin, New Zealand). The sophistication of the World 
Congress giveaways has also increased. This is exemplified by 
Cantor’s Zoology of Chusan, another volume guest-edited by 
Adler, which features 10 beautiful color plates and full-color 
covers; this was the first give-away to be completely illustrated 
in color.

Various strategies have been employed to ensure that these 
volumes are also available for sale to the SSAR membership 
following the World Congress. For example, the Herpetological 
Contributions of A. F. Schweigger was published in two editions, 
a softcover one printed in Brazil and a clothbound edition 
printed in the United States, whereas McCann’s Lizards of New 
Zealand was printed in New Zealand and copies were hand 
carried back to America. Given the growing desire for congress 
delegates to run a green meeting, SSAR worked with the local 
hosts in New Zealand to determine how many delegates 
actually wanted a hard copy of McCann (61% of them did) and 
adjusted the print run accordingly. Delegates choosing not to 
take a hard copy had access to a downloadable version during 
and immediately after the congress.

SSAR will continue its tradition of supporting global 
herpetology by reprinting a classic work of regional interest for 
the 10th World Congress of Herpetology, to be held in Kuching, 
Sarawak, Malaysia, in 2024. 

realities oF the MarketPlace

One of the many insights provided by Adler to Bauer when 
he assumed the editorship of FRH had to do with the language 
of the works being reprinted. English-language works always 
sell better to our primarily North American audience, so 
there has been a conscious effort to emphasize these, unless, 
as in the case of the works of Peracca, co-sponsorship with a 
foreign organization ensured a minimum number of sales 
internationally. Sadly, the relatively modest sales figures for 
both Erpétologie Générale and the Herpetological Contributions 
of Giorgio Jan demonstrate that this English bias still holds, in 
spite of the fact that these are among the most broadly relevant 
of all classical herpetological works, and that, through generous 
sponsorship, they are perhaps the greatest bargains in the 
herpetological book market. As an international organization, 
SSAR intends to do its duty for the herpetological community 
to reprint the needed classical works, by one means or another, 
regardless of which language is used in the book.

The FRH program has had to evolve with the times. Demand 
is lower, and costs of production and shipping are higher. As 
a consequence, it is increasingly difficult, if not impossible, to 
cover the costs of hard copy production from pre-publication 
sales alone as was true under the Adler model. Rather, generous 
donations by patrons, long cultivated and encouraged by Adler, 
have become absolutely critical to the survival of the series. 
This effort has been continued by Bauer. The frequency of 
appearance of new titles has also decreased, with at least one 
full year, and sometimes more, between releases. Print runs are 
also limited, with 400–600 becoming the norm, and this largely 
because the increasing cost per book with smaller runs makes 
400 an effective lower bound. 

These realities play out more broadly, as can be seen in the 
2019 bankruptcy, due to a ransomware attack, of Thomson-
Shore, a leading short-run offset printer located in Dexter, Michi-
gan. Thomson-Shore had been SSAR’s printer for the FRH series 
since 1976. Such closures and mergers of smaller printing firms 
have become common and will certainly affect SSAR and other 
small, society publishers in the future. 

The digital revolution has also changed readers’ expectations. 
For many, or perhaps most, researchers, especially students, 
access to the literature begins (and often ends) with a Google 
Scholar search. While this platform provides a tremendous 
service by allowing access to the literature, it is necessarily 
biased towards the recent literature. As a consequence, fewer 
researchers delve into the older literature and it has become the 
norm for even taxonomic works to begin their historical resumés 
in the 1980s or later. Classic works that were once known to all 
herpetologists have largely been forgotten and so facsimiles of 
these works are unknowns to most potential readers/buyers. 
This is unfortunate, but as long as it is able the FRH series 
will continue to publish to serve the components of the 
herpetological community for which these works are still vital 
research tools and to try to engage or re-engage other readers 
with broad interests in our discipline. 
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aPPendix

Chronological list of publications in the Facsimile Reprints in 
Herpetology program, 1961–2020. Cloth-bound books are marked 
with a plus symbol (+); paper-bound copies were often issued simul-
taneously. Publishers: 1961–1966, OHS; 1967–present, SSAR. Editors: 
1961–2001, Kraig Adler; 2002–present, Aaron M. Bauer. Publications 
are listed in the order of issuance.

1961
WILCOX, e. v. 1891. On Ohio batrachians. Extracted from the Otter-

bein Aegis. 3 pages.
KIRTLAND, J. P. 1838. Report on the zoology of Ohio. Reptiles (in-

cluding amphibians). Extracted from the Second Annual Report on 
the Geological Survey of the State of Ohio. 8 pages.

1962
RAFINESQUE, c. s. 1820. Annals of nature, or annual synopsis of 

new genera and species of animals, plants, &c. discovered in North 
America (herpetological and ichthyological sections). 4 pages.

RAFINESQUE, c. s. 1832–1833. Herpetological papers. Extracted 
from Atlantic Journal and Friend of Knowledge. 4 pages.

1963
RAFINESQUE, c. s. 1822. On two new salamanders of Kentucky. Ex-

tracted from the Kentucky Gazette. 2 pages.
LINNAEUS, c. 1766–1768. Systema Naturæ. 12th edition. Class III: 

Amphibia. Introduction by K. Adler. 56 pages.
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1964
LE CONTE, J. e. 1824–1828. Three papers on amphibians. Extracted 

from the Annals of the Lyceum of Natural History of New York. 16 
pages.

1965
JUNIOR SOCIETY OF NATURAL SCIENCES. 1930–1932. Herpetologi-

cal papers from the Proceedings of the Junior Society of Natural Sci-
ences, Cincinnati, Ohio. Introduction by K. Adler. 56 pages.

BOULENGER, g. a. 1877–1881. Contributions to American herpetol-
ogy. Part 1. 32 pages. First part of an 18-part series of collected pa-
pers extracted from various journals, mostly British, plus tables of 
contents and an index. Issued from 1965 through 1977 (see entries 
below).

TROSCHEL, F. h. 1850 [1852]. Cophosaurus texanus, neue Eidech-
sengattung aus Texas. Extracted from Archiv für Naturgeschichte. 8 
pages.

COPE, e. d. 1871. Catalogue of Batrachia and Reptilia obtained by Mc-
Niel in Nicaragua; Catalogue of Reptilia and Batrachia obtained by 
Maynard in Florida. Extracted from the Second and Third Annual 
Reports of the Trustees of the Peabody Academy of Sciences. 8 pages.

1966
BOULENGER, g. a. 1882–1883. Contributions to American herpetol-

ogy. Part 2. 48 pages. (See 1965: Boulenger Part 1). 
GRAY, J. e. 1825, A synopsis of the genera of reptiles and Amphibia, 

with a description of some new species. Extracted from Annals of 
Philosophy. 32 pages.

BOULENGER, g. a. 1884–1885. Contributions to American herpetol-
ogy. Part 3. 44 pages. (See 1965: Boulenger Part 1). 

ESCHSCHOLTZ, F. 1829–1833. Zoologischer Atlas. Herpetological sec-
tions. Introduction by K. Adler. 32 pages, 4 plates.

1967
BOULENGER, g. a. 1886–1887. Contributions to American herpetol-

ogy. Part 4. 56 pages. (See 1965: Boulenger Part 1). 
+ TSCHUDI, J. J. 1838. Classification der Batrachier. Introduction by 

R. Mertens. 118 pages, 6 plates. A special edition of 15 copies with 
hand-colored title pages was issued.

BOULENGER, g. a. 1888. Contributions to American herpetology. 
Part 5. 32 pages. (See 1965: Boulenger Part 1). 

1968
BOULENGER, g. a. 1889–1890. Contributions to American herpetol-

ogy. Part 6. 48 pages. (See 1965: Boulenger Part 1). 
TSCHUDI, J. J. 1845. Reptilium conspectus quae in Republica Peru-

ana. Extracted from Archiv für Naturgeschichte. 24 pages.
BOULENGER, g. a. 1891–1893. Contributions to American herpetol-

ogy. Part 7. 44 pages. (See 1965: Boulenger Part 1). 
+ CHANG, M. l. y. 1936. Amphibiens urodèles de la Chine. New list 

of Chinese salamanders by Arden H. Brame, Jr. 168 pages, 5 plates.

1969
BOULENGER, g. a. 1894. Contributions to American herpetology. 

Part 8. 40 pages. (See 1965: Boulenger Part 1). 
+ WIEGMANN, a. F. a. 1834. Herpetologia Mexicana. Introduction by 

E. H. Taylor. 66 pages, 10 plates.
BOULENGER, g. a. 1895–1896. Contributions to American herpetol-

ogy. Part 9. 48 pages. (See 1965: Boulenger Part 1). 

1970
+ BOJANUS, l. h. 1819–1821. Anatome Testudinis Europaeae. Intro-

duction by A. S. Romer. 200 pages, 40 foldout plates.
BOULENGER, g. a. 1897. Contributions to American herpetology. 

Part 10. 54 pages. (See 1965: Boulenger Part 1). 
BOULENGER, g. a. 1898. Contributions to American herpetology. 

Part 11. 52 pages. (See 1965: Boulenger Part 1). 
+ SOWERBY, J. dec., e. lear, and J. e. gray. 1872. Tortoises, terrapins, 

and turtles drawn from life. Introduction by E. E. Williams. 26 pages, 
61 plates. [Reprinted again in 1984 and 2000. These later reprintings 
lack the gilt stamping on the front cover].

1971 
BOULENGER, g. a. 1899–1900. Contributions to American herpetol-

ogy. Part 12. 50 pages, 1 foldout plate. (See 1965: Boulenger Part 1). 
+ CAMP, c. l. 1923. Classification of the Lizards. New preface by C. L. 

Camp and introduction by G. Underwood. 220 pages.
BOULENGER, g. a. 1877–1897. Contributions to American herpetol-

ogy. Introduction by J. C. Battersby. Table of contents for parts 1–10. 
20 pages. (See 1965: Boulenger Part 1). 

+ GRAY, J. e. 1831–1844, The zoological miscellany. Introduction by A. 
G. Kluge. 86 pages, 4 plates.

MCLAIN, r. b. 1899. Contributions to North American herpetology 
(collected papers). Originally printed by author. 28 pages.

BOULENGER, g. a. 1901–1902. Contributions to American herpetol-
ogy. Part 13. 36 pages. (See 1965: Boulenger Part 1). 

+ WILLISTON, s. W. 1925. Osteology of the reptiles. Introduction by C. 
W. Hibbard. 304 pages.

1972
BOULENGER, g. a. 1903–1904. Contributions to American herpetol-

ogy. Part 14. 32 pages. (See 1965: Boulenger Part 1). 
BOULENGER, g. a. 1905–1911. Contributions to American herpetol-

ogy. Part 15. 44 pages. (See 1965: Boulenger Part 1). 
BOULENGER, g. a. 1912–1913. Contributions to American herpetol-

ogy. Part 16. 48 pages. (See 1965: Boulenger Part 1).
+ DUNN, e. r. 1926. Salamanders of the Family Plethodontidae. In-

troductions by D. B. Wake and A. H. Brame, Jr. 480 pages, 3 plates.
 

1973
BOULENGER, g. a. 1914–1919. Contributions to American herpetol-

ogy. Part 17. 40 pages. (See 1965: Boulenger Part 1). 
+ FITZINGER, l. J. 1843. Systema Reptilium. Introduction by R. 

Mertens. 128 pages.
BOULENGER, g. a. 1920. Contributions to American herpetology. 

Part 18. 76 pages. (See 1965: Boulenger Part 1).
+ BULLETIN OF THE ANTIVENIN INSTITUTE OF AMERICA. 1927–

1932. Volumes 1–5 (all published). Introduction by S. A. Minton, Jr. 
575 pages.

 
1974

BOULENGER, g. a. 1898–1920. Contributions to American herpetolo-
gy. Table of contents for parts 11–18. 12 pages. (See 1965: Boulenger 
Part 1). 

COWLES, r. b., and c. M. bogert. 1944. A preliminary study of the ther-
mal requirements of desert reptiles. Preface by F. H. Pough. Extract-
ed from the Bulletin of the American Museum of Natural History. 52 
pages, 11 plates

+ LOVERIDGE, a. 1946. Reptiles of the Pacific World. 271 pages, 7 
plates.

COPE, e. d. 1892. The osteology of the Lacertilia. Extracted from Pro-
ceedings of the American Philosophical Society. 44 pages, 6 plates.

1975
ORBIGNY, a. d’ [and g. bibron]. 1847. Voyage dans l’Amérique meridi-

onale. Reptiles and amphibians. 14 pages, 9 plates.
+ BELL, t. 1842–1843. The zoology of the voyage of H.M.S. “Beagle,” 

Part V. Reptiles. Introduction by R. Donoso-Barros. 100 pages, 26 
plates.

1976
+ MCILHENNY, e. a. 1935. The Alligator’s Life History. Introductions by 

A. Carr and J. W. Lang. 125 pages, 18 photographs. [Reprinted again 
in 1987]. A special edition of five copies signed by Carr and Lang 
was issued.

+ HOLBROOK, J. e. 1842. North American Herpetology, second 
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edition. Introductions by R. D. Worthington, P. H. Worthington, 
and K. Adler. 744 pages, color frontispiece, 147 plates (20 in col-
or). A patron’s edition in half-leather and marbled paper-covered 
boards, limited to 110 copies, was issued together with an extra 
set of the 21 color plates in a separate portfolio. An edition of five 
signed-and-numbered sets of the progressive proofs of the 21 
color plates was also issued. (The original watercolor for the fron-
tispiece drawn by David Dennis was presented to the Academy of 
Natural Sciences in Philadelphia.) 

1977
BOULENGER, g. a. 1877–1920. Contributions to American herpetol-

ogy. Index for parts 1–18 by J. S. Applegarth. 44 pages. (See 1965: 
Boulenger Part 1). 

1978
+ ESPADA, M. JiMénez de la. 1875. Vertebrados del viaje al Pacífico. 

Batracios. Introduction by J. M. Savage. 208 pages, 6 plates.
VAN DENBURGH, J. 1895–1896. Herpetology of Lower California 

(collected papers). 101 pages, 11 plates.
+ GLOYD, h. k. 1940. The Rattlesnakes, Genera Sistrurus and Crota-

lus: A Study in Zoogeography and Evolution. Introduction by H. M. 
Smith and H. M. Harris. 300 pages, 31 plates.

1979
COPE, e. d. 1864. Papers on the higher classification of frogs. Extract-

ed from Proceedings of the Academy of Natural Sciences of Phila-
delphia and Natural History Review. 32 pages. [This reprint was 
the last in the pamphlet-series to be given to members without 
additional charge].

+ WRIGHT, a. h., and a. a. Wright. 1962. Handbook of Snakes of the 
United States and Canada. Volume 3. Bibliography. 187 pages.

1981
+ SPIX, J. b., and J. g. Wagler. 1824–1825. Herpetology of Brazil. Intro-

duction by P. E. Vanzolini. 400 pages, color frontispiece, 98 plates.

1984
+ ANDERSON, J. 1896. Contribution to the Herpetology of Arabia. 

Introduction by A. E. Leviton and M. L. Aldrich. 160 pages, color 
frontispiece.

1987
+ GÜNTHER, a. 1885–1902. Biologia Centrali-Americana. Reptilia 

and Batrachia. Introductions by H. M. Smith, A. E. Gunther, and 
K. Adler. 575 pages, 76 plates (12 in color). A special edition, of ten 
numbered copies signed by Smith, Gunther, Sybil Salvin Rampen 
(great granddaughter of Osbert Salvin, one of the co-editors of the 
Biologia series), and Adler, was also issued. Sets of the 12 color 
plates were issued separately.

1992
FAUVEL, a. a. 1879. Alligators in China: Their history, description 

and identification. Published by the author. 42 pages, 3 plates.

1993
+ WAITE, e. r. 1929. The Reptiles and Amphibians of South Australia. 

Introduction by M. J. Tyler and M. Hutchinson. 282 pages, color 
plate. 

+ BOGERT, c. M., and r. Martín del caMPo. 1956. The Gila monster 
and its Allies. New preface by C. M. Bogert and introduction by D. 
D. Beck. 262 pages, color plate.

1995
+ GRAY, J. e., and a. günther. 1845–1875. Lizards of Australia and 

New Zealand. Introduction by G. M. Shea. 82 pages, 20 plates. Sets 
of the 20 plates were issued separately.

+ PETERS, W. 1838–1883. The Herpetological Contributions of 

Wilhelm Peters. Introduction by A. M. Bauer, R. Günther, and M. 
Klipfel. 714 pages, 114 plates.

1996
+ STEJNEGER, l. 1907. Herpetology of Japan and Adjacent Territory. 

Introduction by M. Matsui. 684 pages, 35 plates.

1997
+ FITZINGER, l. 1826 and 1835. Neue Classification der Reptilien; 

and Entwurf einer systematischen Anordnung der Schildkröten. 
Introduction by R. Mertens. 110 pages, foldout chart.

  
1998

+ SCHMIDT, k. P., and g. k. noble. 1919–1923. Contributions to the 
Herpetology of the Belgian Congo. Introductions by D. G. Broadley 
and J. Poynton. 780 pages, 68 plates (1 in color).

+ VAN DENBURGH, J. 1914. The Giant Land Tortoises of the Gala-
pagos Archipelago. Foreword by P. C. H. Pritchard. 290 pages, 205 
photographs. 

1999
+ SHAW, g. 1802. General Zoology. Vol. 3: Amphibia. Introduction by 

H. M. Smith and P. David. 975 pages, 141 plates.

2001
FERGUSON, W. 1877. Reptile fauna of Ceylon. Introduction by K. 

Adler. 48 pages.

2002
+ FRANCIS, e. t. b. 1934. The Anatomy of the Salamander. Introduc-

tions by J. Hanken and F. J. Cole. Guest editor K. Adler. 465 pages, 
color frontispiece, 26 plates.

2003
+ BARBOUR, t., and c. t. raMsden. 1919. The Herpetology of Cuba. 

Introduction by R. Ruibal. 192 pages, 15 plates.

2005
+ BOURRET, r. 1941. Les tortues de l’Indochine. Introduction by I. 

Das. 264 pages, 54 plates (6 in color).
SMITH, a. 1826–1838. The herpetological contributions of Sir An-

drew Smith. Introduction by W. R. Branch and A. M. Bauer. 80 
pages.   

   
2007          

+ PERACCA, M. g. 1882–1917. The Life and Herpetological Contri-
butions of Mario Giacinto Peracca (1861–1923). Introduction by F. 
Andreone and E. Gavetti. 550 pages, 9 plates (2 in color). 

2008
SCHWEIGGER, a. F. 1812–1814. The Life and Herpetological Con-

tributions of A. F. Schweigger including a facsimile of Prodromus 
Monographiae Cheloniorum. Introduction by R. Bour. 390 pages.

2012
+ DUMÉRIL, a. M. c., g. bibron, and a. h. a. duMéril. 1834–1854. 

Erpétologie générale des reptiles. Introduction by R. Bour. Guest 
editor K. Adler. Ten volumes bound in six, 6848 pages, 242 plates 
(121 in color).

2015
CANTOR, t. 1842 (–1846?). Zoology of Chusan. Introduction by K. 

Adler. Guest editor K. Adler. 80 pages, 12 color plates.

2017
+ JAN, g. 1857–1881. The Herpetological Contributions of Giorgio 

Jan (1791–1866) with an introduction, annotated bibliography, 
synopsis of herpetological taxa, and a comprehensive guide to the 
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Iconographie générale des ophidiens, by J. M. Savage and R. W. Mc-
Diarmid. 920 pages, 326 plates (3 in color).

2020
MCCANN, c. 1955. The Lizards of New Zealand. Introduction by R. 

Hitchmough, A. M. Bauer, and S. V. Nielsen. 152 pages, 17 plates. 
  

SSAR Receives Major Donation from  
Dr. William S. Parker, Former Managing Editor 

of Journal of Herpetology, and His Late Wife 
Dr. Elisabeth Wells-Parker

SSAR is pleased to announce receipt of a major donation 
from Dr. William S. Parker, member of the society for more 
than 50 years. The funds are split 80% for the Conant Grants-in-
Herpetology program and 20% for the Dean Metter Memorial 
Award. Both of these programs provide grants to support graduate 
student research. The Conant Grants-in-Herpetology program 
supports student research in seven categories—conservation, 
field research, laboratory research, travel, international, 
herpetological education, and undergraduate research in 
herpetology. The Dean Metter Memorial Award supports field 
research anywhere in the world, but with preference for work in 
his home state of Missouri. Bill’s generous donation will help to 
further the careers of many future professional herpetologists. 
When asked why he chose to donate to these two particular funds, 
Bill said, “Receipt of similar grant monies greatly enhanced my 
graduate research experiences.”

Bill Parker received his BA degree from Wabash College in 
Indiana in 1964. He received his MS degree from Arizona State 
University in 1966, working with Martin J. (“Jack”) Fouquette 
and Wendell L. Minckley. From 1966 to 1967 he was a Graduate 
Research Assistant at the University of Kansas, working with 
Henry S. Fitch, and from 1967 to 1970 he served as an Artillery/
Air Defense Officer in the U.S. Army. Bill returned to graduate 
school and earned his PhD from the University of Utah in 1974 
under the direction of Harold F. Hirth. He served as Professor of 
Biology at Mississippi University for Women from 1974 until 2007 
and is currently Emeritus Professor of Biology at that university. 
Bill’s research interests have focused broadly on reptile ecology. 
Throughout his long career he has published dozens of journal 
articles, symposium contributions, and book chapters on the 
ecology of lizards, snakes, and turtles. His subjects have included 
horned lizards, desert spiny lizards, leopard lizards, fence 
lizards, desert iguanas, banded geckos, box turtles, slider turtles, 
whipsnakes, rattlesnakes, and more. Many of his publications 
were co-authored with William S. Brown on snakes and Eric R. 
Pianka on lizards.

From January 1991 through March 2006, Bill served as 
Managing Editor of Journal of Herpetology. He saw the journal 
through 61 issues during those years, a record-long period 
spanning the terms of four consecutive editors. Bill retains a 
certain amount of pride in having helped so many authors, 
including those from over 50 different countries, complete their 
publication experience.

Bill has long been actively involved in volunteer work, 
including a local crisis phoneline, local animal shelters, local arts 
councils, and local photography contests. His current interests 
include photography, travel, classical music by women, reading, 
and philanthropy. SSAR thanks Bill for his long-time dedication 
to the society, which now includes his generous support of 
student research. 

Announcement of Name Change for the SSAR 
Pre-College Fellowship Program

Tristan and Ella Weinkle, the major donors for the pre-college 
program that provides funds to help high school students attend 
our annual meeting, have requested a name change for the 
program. The change has been approved by the SSAR Board. 
The name of the endowment will continue to be The Weinkle 
Family Endowment for Pre-College Scholars. However, the new 
name for the fellowship will be the Founders Fellowship, and the 
title for awardees will be Founders Fellows. These name changes 
honor the founders of SSAR, who themselves were teenagers 
at the time they started The Ohio Herpetological Society. Once 
again, we thank Tristan and Ella Weinkle for their endowment in 
support of this fantastic program. 

Transition

After 30 years as Editor of Herpetological Review, Robert 
Hansen will be stepping down in mid-2021. Bob has transformed 
the journal into what many quite rightly refer to as the “crown 
jewel” of SSAR. A million thanks go to Bob! Drew Davis, currently 
an Associate Research Scientist at the University of Texas Rio 
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Grande Valley, has been appointed as Incoming Editor. While 
a graduate student in 2013, Drew began work as a copy editor 
for HR and performed many other behind-the-scene jobs for 
the journal. In 2019 Drew became Managing Editor of HR. Bob 
and Drew will work together to implement a smooth transition 

for the journal. Please join the SSAR officers, Board members, 
and Committee Chairs in thanking Drew for his commitment 
to continue the level of excellence for which HR has become 
recognized and for his dedication to SSAR. Thank you, Drew!

Citizen Science and Herpetology: Joining 
Forces to Increase our Impact

On November 11, 2017, I sat at home, staring at my laptop as 
darkness fell. I was both excited and terrified to see whether people 
would use an app on their smartphones to record the calls of frogs. 
I’d spent years helping create a citizen science project that relied 
on everyday Australians recording calling frogs on their phones. 
A huge team of amazing people had put so much effort into it all, 
and we truly believed that this project, FrogID, would help frog 
conservation in Australia. But would the people of Australia get on 
board? Would they be willing to download the app and get outside 
in the dark to record frog calls? Or would it just be a tiny group of 
my friends and family out there using the app?

I refreshed the list of submitted recordings again and again, 
at least every few seconds. At first, nothing. No new submissions. 
“Don’t panic,” I told myself, “It’s not yet dark, when most frog 
species call.” I refreshed again. A couple of submissions had 
come through! A Striped Marsh Frog (Limnodynastes peronii) 
from a backyard pond in Sydney, and a Common Eastern Froglet 
(Crinia signifera) from the outer suburbs of Brisbane! And from 
people I didn’t know! The word had gotten out and people 
were using the app! Then, as darkness continued to fall across 
the country, the calls began flooding in! Every few seconds a 
recording rolled in from urban, suburban, rural and remote 
places across the country!

I’m very grateful that the frog call recordings continue to 
flood in as part of the FrogID project. Thanks to thousands of 

Australians across the country, there’s been more than 100,000 
audio recordings submitted to the project in just over two years! 
And since that night in November 2017, the team and I have 
spent a lot of time with earphones on, listening to the wonderful 
sounds of calling frogs and identifying the species calling. There’s 
no automatic species recognition just yet—so every recording 
submitted is listened to by one or more of the team and all 
calling frog species identified manually—and there’s 240 native 
species in Australia! Luckily, the FrogID app adds time, date, and 
location to every submission, which allows us to narrow down 
the possible number of species. Tricky submissions often require 
several members of the team listening to them or downloading 
the audio and examining it in sound analysis software. 

The app makes it incredibly easy to gather accurate data on 
Australia’s frogs. I now use FrogID as a tool in my frog surveys 
as I can document all the frog species calling at a site with just a 
phone—instead of juggling a notebook, pencil, and GPS. Because 
each recording is expert validated, users don’t need to have the 
experience necessary to identify the frog species calling. And 
because the app relies on audio, frogs don’t need to be handled 
and people don’t need to get their feet wet!

The FrogID project has already greatly expanded our 
knowledge of Australian frogs. The project has extended the 
known range of Critically Endangered species, confirmed 
species declines and disappearances and tracked the invasion 
front of the introduced Cane Toad (Rhinella marina). The data 
are also helping us understand the impact of land-use change, 
weather and climate. The audio files themselves are also being 
examined to help discover species currently unknown to science, 
and whether or not frogs change their calls in response to 
urbanization. It’s just this kind of information that I was hoping 
FrogID would create—data to inform frog conservation.

However, over time I have begun to realize another kind of 
impact of the project. While many people who started using 
FrogID and other citizen science projects were already interested 
in frogs and the natural world, many were not. FrogID just might 
be inspiring a greater connection with frogs, or even nature in 
general, as suggested by some of the FrogID user feedback, for 
example: 

“3 moNThs ago i kNew NoThiNg abouT frogs, aNd Now iT’s all i 
see aNd hear.” 

and 

“wiThiN a very shorT space of Time our frog kNowledge aNd 
awareNess has expaNded. aNd receNTly, very laTe oNe eveNiNg afTer 
beiNg oN The road for eleveN hours we passed Through a shower of 
raiN, we didN’T ThiNk Twice aT pulliNg The car off The highway To 
lisTeN To The frogs! our life has become far richer.”
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While I still firmly believe there’s an urgent need to gather 
the data necessary to understand where our biodiversity is, and 
how it is responding to a changing world, we face another great 
challenge in conservation—an increasing divide between those 
of us who think nothing of hiking for hours to get a glimpse of a 
basking lizard or hear the chorus of frogs in spring—and those 
who walk past wildlife of all kinds without any kind of connection 
at all. And without a connection, can you care enough about the 
natural world that you’ll join the fight to protect it?

I think that these two seemingly different challenges—the 
need for biodiversity data, and the disconnection of people from 
the natural world—come together in the various projects that 
can be grouped together under the label “citizen science.” While 
citizen science is not a panacea, I strongly believe that it’s a fan-
tastic step in the right direction when it comes to understanding 
biodiversity, informing conservation management and inspiring 
communities of passionate champions for conservation.

It’s all too easy to become upset and feel helpless in the face 
of biodiversity losses, but FrogID has taught me that people do 
care. It has taught me that we, people who are willing to stand 
in mosquito-infested swamps at night for science, are not 
alone. That there’s an army of people out there who will stand 
there with us, and together we stand a much better chance of 
conserving the amazing biodiversity around us. So, I urge you 
all to contribute to citizen science projects—even if you are a 
professional scientist—and to think about ways of including 
communities in the collaborative research adventure that citizen 
science is!

Editor’s note: Jodi Rowley is Curator, Amphibian and Reptile 
Conservation Biology at the Australian Museum and the 
University of New South Wales, Sydney. Additional information 
about her work can be found at her website: http://jodirowley.com/

Haskell Award for 2020

Partners in Amphibian and Reptile Conservation (PARC) is 
pleased to announce Dr. Michael J. Adams as the 2020 recipient 
of the Alison Haskell Award for Excellence in Herpetofaunal 
Conservation! The Alison Haskell Award is presented annually 
by PARC in memory of Alison Haskell (1956–2006), PARC’s 
first Federal Agencies Coordinator. This award is intended 
to recognize individuals in North America who exemplify 
extraordinary commitment to herpetofaunal conservation, as did 
Alison. Through this award, PARC recognizes Mike’s outstanding 
passion for, and dedication to, conservation of amphibians and 
reptiles through leadership, science, and collaborations.

Mike’s contributions to herpetofaunal conservation 
exemplify all of our Core Values (Collaboration; Proactive 
Approaches; Scientific Integrity; Value in All Biodiversity; and 
Maintaining Optimism) and fits our desire to acknowledge 
“unsung heroes” in herpetofaunal conservation. His leadership 
and behind the scenes work as National Coordinator for the 
USGS Amphibian Research and Monitoring Initiative (ARMI) 
has been recognized as the sustaining force behind the national 
program, a program of excellence in science and conservation 
that is unparalleled by any other federal government effort 
and is a model for other nations. Furthermore, Mike’s ability to 
connect people and science at multiple levels and to facilitate 
key partnerships while providing rigorous science to meet 
local, regional, national, and international management needs 
in the field of amphibian ecology and conservation is indeed 
striking. For example, as regional principal investigator for the 
Pacific Northwest, Mike works with partner agencies in the 
region (e.g., U.S. Fish and Wildlife Service, National Park Service, 
Bureau of Land Management, and state agencies) to coordinate 
and conduct field research to help inform their decisions 
for amphibian conservation. Similarly, Mike’s collaborative 
partnering has contributed to other successful national and 
international efforts, such as a national Disease Task Team 
and an international salamander chytrid fungus Task Force, 

which directly support global conservation and management of 
amphibians and reptiles.

Thank you, Mike, for your tireless and continued drive, and 
for your work and dedication to amphibians and reptiles.

NEWSNOTES
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Invitation for Contributors: Joseph C. Mitchell 
(1948–2019)

On 2 July 2019, Joseph C. Mitchell unexpectedly died from a 
tragic accident. Joe was an eminent North American herpetologist, 
and he was a colleague and good friend to many of us. To further 
celebrate his many accomplishments, and the impact Joe had on 
us personally and professionally, in issue 14.3 (Sep–Dec. 2020) of 
Amphibian & Reptile Conservation (ARC, http://amphibian-rep-
tile-conservation.org) we will publish a series of personal tributes 
to him from his family, friends, and colleagues, similar to those for 
William R. Branch published last year in ARC issue 13.21. We cordial-
ly invite those of you who would like to contribute memories, sto-
ries, and photos to this special issue tribute section to submit them 
for consideration at: arc.publisher@gmail.com. Four biographical 
works about Joe published elsewhere2–5 have embodied much of 
his professional life. We are especially encouraging submissions 
which relay events that may have not been recorded elsewhere, 
and submissions of any type will certainly be appreciated. Please 
contact us if you would like to submit something to this ARC spe-
cial issue for Joe. Deadline is October 1, 2020 for all contributions. 
 
1Conradie, W, M. L. Grieneisen, and C. L. Hassapakis (eds.). 2019. Compilation 
of personal tributes to William Roy Branch (1946–2018): a loving husband and 
father, a good friend, and a mentor. Amphibian & Reptile Conservation 13(2) 
[Special Section]: i–xxix (e186).

2Dodd, Jr., C. K. 2019. Joseph Calvin Mitchell (1948–2019): Natural Historian, 
Turtle Enthusiast, Marine, Virginian. Herpetological Review 50:889–893.

3Hilton, E. J., A. M. Bauer, K. A. Buhlmann, and C. K. Dodd. 2020. Joseph C. 
Mitchell (1948–2019): Herpetologist and natural historian of the Old Dominion. 
Copeia 108:188–194.

4Mitchell, J. C. (Mitchell Ecological Research Service). 2019. Biographical sketch 
and bibliography of Joseph C. Mitchell. Smithsonian Herpetological Informa-
tion Service No. 155:1–38.

5Virginia Natural History Society. 2019. Obituary Joseph C. Mitchell (1948–2019). 
Banisteria 52:52–73.

Herp Con Bio Reaches Milestone

Herpetological Conservation and Biology (Herp Con Bio or 
HCB for short) has just published the first issue of Volume 15, 
marking a like number of years of operation. HCB is an open-
access international journal, free both to authors and readers, 
and is only available in an electronic (online) format. Additional 
information about the journal can be found at herpconbio.
org. SSAR extends its congratulations and appreciation to 
the editorial and production team for their service to the 
herpetological community.

Kenneth Dodd Receives Conservation Award

The Florida Chapter of The Wildlife Society has named 
Kenneth Dodd as the 2020 recipient of the Paul Moler 
Herpetological Conservation Award. Established in 2006, the 
Moler Award recognizes individuals who have demonstrated 
excellent in the field of amphibian and/or reptile conservation 
based on achievements in research, management, administration, 
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or education. Ken’s long tenure as a research scientist and 
publication of multiple books related to herpetofaunal field 
techniques, biology, and conservation is well known. SSAR 
congratulations Ken on this recognition of his contributions to 
herpetological conservation!

Reptile Database News May 2020 — 50,000 
Papers and Counting

These are unusual times and we have probably never seen 
so much change in such a short time. Taxonomic change, that is. 
Since our last release in December, we have added 106 species 
to the Reptile Database (reptile-database.org), of which 81 have 
been newly described during the past 4 months or so. The new 
species count for 2019 stands at 220, an all-time high. In addition 
to new species, 76 names have changed, including 35 species 
that were moved to other genera. This includes six new genera, 
namely the colubrid genera Baliodryas and Trimerodytes, the 
new gymnophthalmid genera Centrosaura, Rheosaurus, and 
Wilsonosaura, a new agamid genus, Pelturagonia, and the new 
viperid Metlapilcoatlus (for some former Atropoides). Thirteen 
subspecies were elevated to full species and another 18 species 
were revalidated from synonymy. Four species were synonymized 
since our last release, resulting in a total of 162 name changes in 
a mere ~4 months, or at least one new species or changed name 
per day. Unusual times indeed. The good news is that you can 
find all changes, as usual, in our updated checklist, available for 
download at http://www.reptile-database.org/data/.

What is a species (or subspecies), anyway?—With unabated 
splitting, this remains a relevant question and we re-iterate 
our recommendation to read the recent essays by David Hillis 
on the topic, in recent issues of the Journal of Herpetology and 
Herpetological Review. We usually follow the literature when new 
species are described, even when the evidence for a new species 
is not fully convincing (although in certain cases we do decide to 
hold back on adding them), hoping that someone will clarify or 
synonymize those new names. In many cases we do consult with 
independent experts or our scientific advisory board. As Hillis 
predicted, the pendulum seems to swing back, at least in some 
cases, such as the recent example with Eurasian vipers, many of 
which have been synonymized (see Freitas et al. 2020. Amphibia-
Reptilia [https://doi.org/10.1163/15685381-bja10007]).

New checklists.—In this release, we have integrated the 
new checklists for the Mexican states of Sonora, San Luis 
Potosí, and Durango (Lemos-Espinal et al. 2018a, 2018b, 2019) 
and the new Atlas of Brazilian Snakes (Nogueira et al. 2019). 
In addition, we have also incorporated the new checklist of 
Chinese reptiles, including their Chinese common names 
(generously provided by Kai Wang). These five papers update 

the information of >1100 species, not including countless other 
singular observations and reports.

Literature database.—Just after our last release in December 
2019, we have crossed the 50,000 references mark in our 
literature database (now at 50,550 references), of which 392 were 
published this year, and 1739 published in 2019). Our literature 
curation team is working hard to read those papers and help 
to transfer that information to the database. Let us know if you 
want to join by reading papers and sending us your excerpts.

Habitat data.—So far, we have not added much habitat data, 
but such data are becoming available for larger sets of species, 
so we have started to add some of those. One of the first large-
scale studies added to the database was that of Harrington et al. 
(2018. Biol. J. Linn. Soci. 125:61–71) who identified more than 
600 (partly or fully) arboreal snakes. Including those, we have 
habitat data for about 2000 reptile species, although many more 
are needed for global macro-ecological analyses. These data will 
be searchable in a forthcoming release. Let us know if you have 
any other datasets that you want to be imported!

Temperature-dependent sex determination.—There are 
various interesting data points in the database that may not be 
obvious. For instance, you should be able to find most reptiles 
with temperature-dependent sex determination (TSD) in 
the database, although there is no direct way to search for this 
trait. However, you can search the references for “temperature-
dependent” and you will get 23 species, at least 18 of which show 
TSD (if you know of others, please let us know!). The mechanism 
of TSD appears to have finally been solved, at least in Trachemys 
scripta elegans, in a recent study by Weber et al. (2020. Science 
368:303–306), which reminded us of this phenomenon. 
They show that temperature regulates the expression of 
Kdm6b, a histone demethylase, which is responsible for testis 
development. At warmer, female-producing temperatures, 
STAT3 is phosphorylated and silences Kdm6b transcription to 
repress testis development.

Photos.—We now have a total of 14,256 photos of 4860 
species in the database. If we add photos from outside sources 
(from Calphotos, Flickr, etc.), we have photos of 6813 species or 
>60% of all species. 

Volunteer wanted for bioinformatics project related to reptile 
photos.—We are looking for a student or other volunteer who 
wants to practice his/her programming skills (e.g., in Python, 
R, or some other scripting language). It’s (hopefully) a relatively 
small project, involving the extraction and databasing of photos 
from pdfs. One of our collaborators has developed a tool to extract 
photos and their captions from pdfs, and we need someone who 
is interested in processing that data, mapping photos back to 
papers and taxa. Let us know if you are interested. This might 
also lead to a publication relatively quickly.

—Submitted by Peter Uetz, Paul Freed, and Jirí Hošek
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XV Reunión Nacional de Herpetología de la 
Sociedad Herpetológica Mexicana

During 5–8 November 2018, the XV National Herpetology 
Meeting was held in the beautiful city of Xalapa-Enríquez in 
the state of Veracruz. As is the case every two years, this is the 
meeting point for dozens of professional herpetologists and 
those in training. These national meetings are the central axis of 
the activities organized by the Mexican Herpetological Society 
(SHM). The Veracruzana University opened its doors warmly 
to allow for various presentations, contests, and posters. The 
meeting was enhanced by cultural activities conducted by the 
Mariachi band of the University to receive us and their salsa 
orchestra to say farewell.

During the four days, the meeting allowed for 135 oral presen-
tations, 106 poster presentations, two symposia, and five bachelor 
thesis, oral presentations, posters, photographs, and naturalist 
contests. Also present were six keynote lectures by speakers from 
different parts of the world, including Dr. Karen Lips, Dr. David 

Cannatella, Dr. Óscar Flores Villela, Dr. Antonieta Labra, Dr. Edu-
ardo Pineda-Garcia, and Dr. Victor Hugo Reynoso-Rosales.

As dictated by the SHM bylaws, the general assembly was 
held, a change of the Board of Directors took place, and the 
report of activities of the Board was presented. Also, there were 
social activities such as the party “icebreaker” and the closing 
dinner. The participants ate, drank, danced, and, above all, ties 
between herpetologists from across the country were enhanced, 
strengthening the bonds for the generation of knowledge about 
these wonderful groups of animals. Congratulations on 30 years 
of hard work by SHM and thanks to Xalapa for hosting the event. 
We hope to see everyone at the XVI National Meeting that will 
take place from 9–13 November 2020 at the Faculty of Science 
of the Autonomous University of Baja California in the city of 
Ensenada. We will extend an invitation to herpetologists from all 
over the world to participate and share with us the results of their 
research, whether about herpetofauna from Mexico or from any 
other area where they carry out their projects. Mexico awaits 
them with open arms.

MEETINGS
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Meetings Calendar

Meeting announcement information should be sent directly to the Editor (herpreview@gmail.com) well in advance of the event. 
We also welcome brief reports of meetings; please consult the Editor for details. In light of the COVID-19 pandemic, we recommend 
contacting meeting organizers regarding the potential for adjustments to this calendar.

20–26 July 2020—Joint Meeting of Ichthyologists and 
Herpetologists, Norfolk, Virginia, USA. Information: https://
ssarherps.org/meetings/ CANCELED

15 August 2020—8th Annual Houston Venom Conference, 
Houston, Texas, USA. Information: https://houstonvenomconfer-
ence.com/ [rescheduled from 16 April 2020]

12–15 September 2020—3rd International Conference 
& Workshop: “Anomalies and Pathology of Amphibians and 
Reptiles: Methodology, Possible Reasons, Theoretical and 
Practical Significance.” Russian Academy of Sciences and Russian 
Herpetological Society, Yekaterinburg, Russia. Information: 
abnorm2020@mail.ru

17–20 September 2020—Venomous Herpetology Sympo-
sium, San Antonio, Texas, USA. Information: https://www.ven-
omsymposium.com

23–27 September 2020—56th Annual Meeting of the German 
Society for Herpetology and Herpetoculture, Baunatal, Germany. 
Information: www.dght.de CANCELED

3–4 October 2020—Advancing Herpetological Husbandry 
conference, St. Louis Zoo, Missouri, USA. Information: www.
ahhconferences.com

9–12 June 2021—International Herpetological Symposium, 
Atlanta, Georgia, USA. Information: www.InternationalHerpeto-
logicalSymposium.com [originally scheduled for 2020 but post-
poned until 2021].

14–21 July 2021—Biology of Helodermatid Lizards Mini-
Symposium, Rodeo, New Mexico, USA. Information: https://
www.biologyofheloderma.com [originally scheduled for 2020 
but postponed until 2021].

5–9 August 2021—Society for the Study of Amphibians 
and Reptiles (SSAR) and Partners in Amphibian and Reptile 
Conservation (PARC), University of Michigan, Ann Arbor, USA. 
Information and registration links available Jan 2021.
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Gary Fellers, 1948–2019
Gary Marvin Fellers was born 

in 1948 in Alameda, California. 
Members of his family had lived in 
California for generations, and one 
of his ancestors was born in the 
old mining town of Bodie, on the 
east side of the California Sierra 
Nevada. Gary grew up in Livermore, 
California, and even as a child 
he had a penchant for exploring 
the outdoors, including Yosemite 
National Park where his family 
would rent burros and pack in for 
extended camping trips during the 
summer (Fig. 1).

Gary attended the University 
of California, Berkeley campus as 
an undergraduate where he took 
classes from notable herpetologists 
Robert Stebbins and David Wake. 
R. Bruce Bury was Gary’s teaching 
assistant for the Herpetology 
course, and Gary’s first peer-
reviewed publication came from 
a field trip that Bruce, Gary, and 
Stephen Ruth took in northwestern 
California where they documented 
the first California record of Dunn’s 
Salamander (Plethodon dunni) and 
reported several range extensions 
(Bury et al. 1969). According to Bury, “I recall that we worked up a 
rough draft in the field and almost submitted it while on the road; 
however, we had no typewriter along.” Berkeley was also where 
Gary met his future wife, Joan. They got to know one another 
during a Herpetology class field trip to the Mojave Desert. They 
married in 1971 and shared 48 years together in a life filled 
with science. Gary and Joan co-authored publications together 
including one article in the journal Science that demonstrated 
tool use by ants (Fellers and Fellers 1976).

Gary began graduate school at the University of Michigan 
in Ann Arbor where he completed a M.S. in Zoology in 1972. He 
began work on his doctoral degree the same year at University 
of Maryland at College Park under the direction of Richard 
Highton. Gary, Joan, and other graduate students accompanied 
Highton on one of his epic collecting trips for salamanders that 
took them through the Great Smoky Mountains and as far afield 
as Texas. Joan recalled, “The trip became a spirited competition 
to determine who could catch the most salamanders. The other 
students and I couldn’t begin to keep up with Highton, a master 
collector. Gary, however, was right behind Highton all the way 

and finished a close second. The two 
of them spotted salamanders under 
logs where the rest of us saw nothing!” 
In 1974, Bruce Bury hired Gary as 
a technician to work on various 
museum projects at the U.S. Fish and 
Wildlife Service’s National Fish and 
Wildlife Lab (at the National Museum 
of Natural History, Washington, D.C.). 
Here they collaborated on the first 
national review of amphibians in the 
United States (Bury et al. 1980). Gary 
earned his doctorate in 1976 for his 
study on behavioral interactions in 
North American treefrogs (Fellers 
1976).

The Fellers moved back to 
California in 1977 where Gary taught 
biology at California State University, 
Sacramento for a year before 
beginning his career with the federal 
government. He worked briefly for 
the Bureau of Land Management as 
an Endangered Species Specialist 
before becoming the Assistant 
Regional Chief Scientist in the Pacific 
West Region of the National Park 
Service (NPS) in San Francisco. In 
1983 Gary was hired as a Research 
Scientist for the NPS at Point Reyes 

National Seashore in what became his home base for research 
in California and beyond for the following 30 years of his career.

Working for the NPS based at Point Reyes National Seashore 
was a perfect fit for Gary because it allowed him to work with 
a broad range of species that matched his varied interests in 
biology. In 1981, he initiated an ecological study of the threatened 
endemic Island Night Lizards (Xantusia riversiana) on Santa 
Barbara Island in the southern California Channel Islands. The 
study continued and expanded to San Nicolas Island, one of the 
other two islands where the lizards are found, and it was also 
when longtime collaborator Charles Drost first worked for Gary 
as a technician (Fig. 2). Knowledge gained from these studies 
eventually led to the delisting of the species in 2014. “Neither 
Gary nor I imagined during that first year on Santa Barbara 
Island that the research would end up spanning decades of our 
lives, studying a species with an almost equally long lifespan,” 
said Drost who now works as a Research Zoologist with the U.S. 
Geological Survey (USGS).

Gary began working with bats at Point Reyes around this 
time as well, conducting regular exit counts on one of the 
largest maternal breeding colonies of Townsend’s Big-eared Bats 
(Corynorhinus townsendii) in California, as well as radio-tracking 
them to learn about their movement ecology. His interests with 
bats extended to their echolocation calls, and he set up a system 
of automated call detectors at many San Francisco Bay area NPS 
parks to compile species presence lists and document seasonal 

OBITUARIES

PATRICK KLEEMAN
U.S. Geological Survey, Western Ecological Research Center, 
Point Reyes Field Station, 1 Bear Valley Rd., Point Reyes Station, 
California 94956, USA; e-mail: pkleeman@usgs.gov

Fig. 1. Gary Fellers surveying for amphibians in Yosem-
ite National Park, 2005, a place where he spent much 
time on extended family camping trips as a child.
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use. He also studied the southernmost coastal population of 
Mountain Beavers (Aplodontia rufa phaea) located at Point 
Reyes and documented their responses to the Vision Fire of 
1995 that burned a third of the Seashore and much of the dense 
coastal scrub that is home to their warren of burrows (Fellers and 
Osbourn 2009).

After concerns about worldwide declines in amphibian 
populations were raised at the inaugural meeting of the World 
Congress of Herpetology in 1989 in England, Gary and Charles 
Drost decided to see if declines were occurring in California by 
retracing the steps of Joseph Grinnell. Grinnell and his colleagues 
from the Museum of Vertebrate Zoology had surveyed a transect 
of sites from the Central Valley through Yosemite National Park 
to Mono Lake in the early 1900s (Grinnell and Storer 1924). 
Thanks to Grinnell’s detailed observations, Gary and Charles 
were able to demonstrate that five of the seven anuran species 
in the area had suffered dramatic population declines; this was 
the first well-documented study of the collapse of a regional 
frog fauna in this part of the world (Drost and Fellers 1996). This 
finding spurred Gary to secure funding to document the current 
state of amphibians in the Sierra Nevada and led to a renewed 
focus on amphibians in his career. In 1992 Gary launched the 
California-Nevada Workgroup of the international Declining 
Amphibian Population Task Force, which he chaired for 10 
years. This working group later became the California-Nevada 
Population Task Force (http://www.canvamphibs.com/), which 
today draws hundreds of amphibian experts yearly to exchange 
ideas and give presentations about research and conservation in 
the two-state region. 

Change was in the air in 1993 when the Department of Interior 
decided to reorganize research scientists from its various agencies 
into one newly created agency: the National Biological Survey, 
which soon became the National Biological Service (NBS). In 
1996 the NBS was transferred into the USGS, where Gary worked 
for the remainder of his career as a Research Wildlife Biologist. 
Throughout that time, Gary simply replaced the placard on his 
office door with each organizational change and continued to 
pursue his research goals, largely uninterrupted. 

In 2000, the U.S. Congress provided funding to investigate 
ongoing amphibian population declines in the nation through 

the creation of the Amphibian Research and Monitoring 
Initiative (ARMI, https://armi.usgs.gov/) within the USGS. Gary 
was among the core group of principal investigators who fleshed 
out how this daunting task could be carried out in a meaningful 
way from the Florida swamps to the high Sierra Nevada. To 
date, ARMI researchers have published over 650 peer-reviewed 
publications, advanced statistical methods to compare changes 
in occupancy between widely divergent habitats, answered 
many aspects of the complex question of why amphibian 
populations are declining in the United States, and informed 
management and conservation. Reflecting on Gary’s role as a 
scientist in the collaborative ARMI program, USGS hydrologist 
Chauncey Anderson said: “He was an old-school field biologist 
with a new school appreciation of ideas and new approaches—a 
great combination!”

The 2000s were a productive decade for Gary’s amphibian 
research. Locally, he examined the ecology of California Red-
legged Frogs (Rana draytonii) at Point Reyes by using radio-
telemetry to study habitat use and movement (Fellers and 
Kleeman 2007), and he compared the efficacy of population 
monitoring with egg mass counts and capture-mark-recapture 
techniques (Fellers et al. 2017). Further afield in California, Gary 
and collaborators studied the possible role of contaminants in 
amphibian population declines, especially for species in the 
Sierra Nevada (Sparling and Fellers 2009). This research became 
part of a growing body of evidence that led the Environmental 
Protection Agency (EPA) to phase out the pesticide Endosulfan 
beginning in 2010. This was a boon not only to the non-target 
wildlife threatened by the toxic pesticide, but also to the 
farmworkers who applied it to crops.

It was at this point in Gary’s career that he began to play a 
role in the next generation of scientists near and far. Within 
USGS Gary informally mentored promising scientists: “Gary 
was a good mentor for me,” said Erin Boydston,” and I enjoyed 
following him on some nighttime field work during 2001–2003, 
sitting and counting bats or watching his amazing frog-catching 
abilities when he would strike like a heron. Several of his bits of 
advice to me then as a new employee have stayed with me word 
for word.” 

Around this time Gary traveled to Chengdu, China to 
exchange ideas with biologists about monitoring amphibians 
in the Zoige wetlands, and in 2003 he was invited to lecture at 
Tunghai University in Taiwan by Yeong-Choy Kam. The visit to 
Taiwan began a years-long collaboration between Gary and 
Kam’s herpetology lab (Liu et al. 2011). According to Kam, “We 
had such a great time working together in Taiwan. We traveled to 
many different places and had some wonderful frogging nights. 
His easy-going and warm character made him a popular foreign 
visitor in the lab. We ended up publishing several interesting frog 
papers on ecology and biodiversity subjects.”

Although Gary retired from the USGS in 2013, he continued to 
work with long-term data sets that he began collecting decades 
earlier. He published an article on a 25-year study of Townsend’s 
Big-eared Bats at Point Reyes (Fellers and Halstead 2015). He 
merged 20 years of his amphibian surveys in Yosemite National 
Park with Roland Knapp’s (UC Santa Barbara) extensive surveys 
in the Park to show that Sierra Nevada Yellow-legged Frogs (Rana 
sierrae) were recovering there despite being exposed to multiple 
stressors including fish, chytridiomycosis, and pesticides 
(Knapp et al. 2016). It was a fitting capstone to a career that was 
dedicated to animals and places like Yosemite that Gary loved 
since he was a child. 

Fig. 2. Gary Fellers and Charles Drost performing field work in the 
Channel Islands, 2009. 
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The legacy of Gary’s scientific endeavors will reverberate 
for years to come, and thankfully the research that Gary began 
moves forward under the direction of Brian Halstead to whom 
Gary passed the baton to when he retired, “Gary’s trust in me to 
help carry on a portion of his research is the greatest professional 
honor I’ve received,” said Halstead. “He was a valued mentor 
whose waders are too big to be filled.”

Gary’s work was shaped by his adventurous spirit of inquiry. 
In a 2018 interview, he recounted a family road trip when he 
spotted a porcupine walking near the side of the road. He got 
out and convinced his wife Joan to distract it while he petted it. 
When else was he going to have this opportunity? It’s a moment 
that captured Gary’s attitude toward studying wildlife and trying 
new things—when else but now? And when “now” lasts 50 years, 
one can accomplish an awful lot.

A complete list of Gary Fellers’ publications can be found at: 
https://www.usgs.gov/staff-profiles/gary-fellers?qt-staff_profile_
science_products=3#qt-staff_profile_science_products

Acknowledgments.—I thank Chauncey Anderson, Erin Boydston, 
R. Bruce Bury, Charles Drost, Joan Fellers, Brian Halstead, Yeong-
Choy Kam, Tom Kimball, and Alexandra Weill for their remembranc-
es and helpful comments.
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Fossil Evidence of Lissamphibian  
Discovered in Antarctica

It has been established that the Gondwanan continents of 
Australia, Antarctica, and South America shared connections 
well into the Cenozoic, during which time Antarctica remained 
temperate. During this time, Antarctica has been hypothesized 
as being an important dispersal route for several taxa, including 
marsupials and anurans. The authors of this paper present their 
discovery of fossil material representing evidence of the first 
modern amphibian (Lissamphibia) known from Antarctica. 
Indeed, this represents the first evidence of a non-marine 
ectotherm from Cenozoic Antarctica. The authors assign the 
material to the extant monotypic genus Calyptocephalella 
(Calyptocephalellidae) that is presently endemic to the central 

Chilean Andes but which has a robust fossil record that indicates 
a presence in Argentine Patagonia as recently as the Miocene. The 
five Calyptocephalellidae species are endemic to South America 
and belong to the clade Australobatrachia, which also includes 
two Australasian families: Myobatrachidae and Limnodynastidae. 
As such, this new discovery lends further credence to the 
importance of Antarctica in anuran biogeography. This material 
was discovered on Seymour Island, which lies at the northern 
tip of the Antarctic Peninsula. Other fossils from the site indicate 
it was a marsh or estuary, with a mix of terrestrial, freshwater, 
and shallow saltwater inhabitants. Intriguingly, southern beech 
(Nothofagus) fossil material was present. Nothofagus, which is of 
great biological interest for its expansive fossil record and relictual 
distribution, is associated with Calyptocephalella habitats in 
present-day Chile. Almost impossibly, evidence of another 
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enigmatic clade was unearthed at the same fossil bed: a marsupial 
assigned to the order Microbiotheria, whose lone living taxon (the 
Monito del Monte), like living Calyptocephalellidae, is endemic to 
Chilean Nothofagus forests and finds its closest living relatives in 
Australasia.

Mörs, t., M. reguero, and d. vasilyan. 2020. First fossil frog from Ant-
arctica: implications for Eocene high latitude climate conditions 
and Gondwanan cosmopolitanism of Australobatrachia. Scientific 
Reports 10:5051.

Correspondence to: THOMAS MÖRS, Department of Palaeobiology, 
Swedish Museum of Natural History, P.O. Box 50007, SE-104 05, Stockholm, 
Sweden; e-mail: thomas.moers@nrm.se

Neotropical Snake Declines in Wake  
of Frog Die-off

The invasive chytrid fungus, Batrachochytrium dendrobatidis, 
swept through Central America in the 1980s and 1990s, reaching 
central Panama in the early 2000s. In its wake was a massive frog 
die-off in a region that had very high species diversity. Die-offs 
like these can have ecosystem-level impacts, with top-down and 
bottom-up cascading effects. In this study, the authors assessed 
changes in Neotropical snake communities surrounding the mass 
frog die-off caused by chytrid. They analyzed data from over 1100 
surveys across 13 study years (spanning 1997–2012) on seven 
permanent transects near El Copé, Panama. These transects 
represented both terrestrial and stream habitats. From these data, 
estimates of snake community richness and composition were 
produced, alongside species-level changes between pre- and 
post-epizootic. To include rarely seen species (one-third of the 
species were seen only once over 13 years), community estimates 
were calculated with a Bayesian hierarchical community model. 
From this massive dataset, there is an 85% probability that there 
are fewer snake species at the site after the frog die-off than before 
the die-off. Further, the data indicate that the snake community is 
more homogenous among the transects than before. Accordingly, 
of the 17 snake species most often detected, nine declined after 
chytrid. However, four species may be faring better after the 
frog die-off. Though the authors did not find one clear variable 
associated with snake declines, most of the known species in 
decline have been found feeding on adult frogs or their eggs, and 
a combination of frog predation and larger changes to the food 
web likely affected the snake community as a whole. These snake 
declines are also probably impacting higher trophic orders, with 
as-yet undocumented declines in mammals and raptors. These 
data strengthen our understanding of the interconnectedness 
of community members and the fragility and susceptibility of 
communities to disturbances.

ziPkin, e. F., g. v. direnzo, J. M. ray, s. rossMan, and k. r. liPs. 2020. 
Tropical snake diversity collapses after widespread amphibian loss. 
Science 367:814–816.
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High Site Fidelity in Long-Lived Olms 

Little is known about obligate cave-dwelling species, and 
much of what we know comes from laboratory experiments. 
Olms (Proteus anguinus) are aquatic, blind, cave-dwelling 
salamanders in the family Proteidae found in Europe. 
Experiments and observations indicate that they are capable of 
swimming long distances, but they tend to have high site fidelity. 
Interestingly, they also have extremely long lifespans (possibly 
100+ years), long generation times, and low food requirements. 
To put previous insights into context, the authors of this study 
conducted a capture-mark-recapture experiment at a cave in 
Bosnia and Herzegovina that contains a high number of Olms to 
determine the size of individuals’ home ranges. Animals in the 
first 270 m of the cave were marked under their tail fin skin with 
a visible implant elastomer that can be seen during dive surveys. 
Nineteen adults were tagged in 2016; during four surveys in the 
next two years, 13 of these individuals were recaptured, along 
with two recaptured individuals from a previous (2010) tagging 
experiment. Data from this experiment were analyzed on their 
own, as well as merged with movement data from previous 
surveys dating back to 2010 (total N = 19, with 37 recaptures). 
Over the study period, none of the tagged individuals were 
seen in the 80 m beyond the study area, despite there being 
other Olms in that area. Though one individual moved 80 m 
in 230 days, most of the study animals moved less than 10 m 
over the years. Further, one Olm was found in the same spot 
seven years after its last sighting. Though laboratory studies 
suggest that sexually inactive individuals display gregarious 
behaviors, the authors did not record gregariousness in this 
or other observations of wild Olms. However, these data do 
bolster previous results of extreme site fidelity. Alongside this 
experiment, the authors have data indicating very low genetic 
diversity in this Olm population, which contrasts with higher 
genetic diversity in other populations. They urge others studying 
wild Olms to collect similar movement and genetic data to 
gain a larger understanding of how dispersal, inbreeding, and 
bottlenecks affect these populations.

BaLázs, g., B. LewaRne, and g. heRczeg. 2020. Extreme site fidelity of the 
olm (Proteus anguinus) revealed by a long-term capture–mark–re-
capture study. Journal of Zoology, DOI: 10.1111/jzo.12760.
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Snakes Maintain Toxin Sequestration through 
Dietary Shift from Toads to Fireflies

In the evolutionary arms race between predator and prey, 
many species have evolved not only resistance to, but ability to 
store and use, poisons produced by their prey. Most snakes of 
the genus Rhabdophis (Colubridae, Natricinae) possess nuchal 
or nucho-dorsal glands containing toxins sequestered from the 
amphibians they consume. The bufadienolides stored in these 
glands affect cardiac muscle contraction in species not resistant 
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to their effects. As the name suggests, bufadienolides are found in 
toads, but also in other taxa, including some fireflies. This study 
investigates a lineage of Rhabdophis snakes (R. nuchalis Group) 
that has experienced a dietary shift away from amphibians. 
Focusing their study on R. pentasupralabialis, the authors 
conducted a series of preference and feeding tests on young 
and adult snakes, alongside analysis of gut contents from wild 
individuals. These data verify that R. pentasupralabialis mostly 
consume earthworms and other invertebrates, and rarely eat 
toads. However, their nucho-dorsal glands still house sequestered 
bufadienolides. Molecular weights of sequestered toxins in 10 
Rhabdophis spp. support the hypothesis that the main source of 
bufadienolides in snakes from the R. nuchalis Group including R. 
pentasupralabialis come from firefly larvae. These snakes’ capacity 
to maintain their prey-derived chemical defense through a major 
dietary shift is extraordinary, though the behavioral changes by 
which this was accomplished is still unclear.

yoshida, t., r. uJiie, a. h. savitzky, t. Jono, t. inoue, n. yoshinaga, s. 
aburaya, W. aoki, h. takeuchi, l. ding, et al. 2020. Dramatic dietary 
shift maintains sequestered toxins in chemically defended snakes. 
Proceedings of the National Academy of Sciences 117: 5964–5969.
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Komodo Dragon Populations’ High Energy  
Requirements Do Not Affect Prey Populations

Apex predators comprise the highest trophic level, though 
there must be differences in the capacity for different apex 
predators to cause top-down trophic cascades. This function 
of apex predators is likely affected by their biomass, population 
density, and metabolic rate, alongside their prey’s biomass and 
density. Large mammalian predators spend much time and energy 
procuring food, affecting their reproductive capacity. Conversely, 
the metabolic requirements of large reptilian predators are lower, 
allowing for more energy allocation to reproduction and likely 
higher population densities. In this study, the authors compared 
metrics of functional composition, assessing roles of predator/
prey biomasses, population densities, metabolic rates, and a 
function of these measures called population energy use (PEU), 
between Komodo Dragons (Varanus komodoensis) and large 
mammalian predators worldwide. First, the authors compared 
population biomass densities between Komodo Dragons and 
other apex predators and their respective large mammal prey. At 
similar prey biomass, dragon biomass is greater than other apex 
predators (e.g., lions, tigers) and their guilds (e.g., African large 
carnivores). Dragons have 14–232 times the biomass density of 
other large carnivore species. Next, comparisons of PEUs found 
that dragon populations have values 3–108 times greater than 
other apex predator species, and two or more times greater than 
combined apex predator communities. This result indicates that 
dragon populations have much greater energy requirements 
than other apex predators. Last, the authors assessed PEU as an 
ecological metric for influencing prey populations. Surprisingly, 

analysis of prey population growth rates (Rusa Deer and wild 
pigs) with respect to dragon PEU found no indication of an 
influence of dragon PEU on prey populations. Since population 
energy requirements of this apex predator do not directly affect 
prey populations, the authors discuss other physiological and 
ecological variables that may inhibit dragons’ top-down effects. 
They conclude that the role Komodo Dragons play as apex 
predators is not ecologically analogous to that of mammalian 
predators. 

JessoP, t. s., a. arieFiandy, d. M. Forsyth, d. PurWandana, c. r. White, 
y. J. benu, t. Madsen, h. J. harloW, and M. letnic. 2020 Komodo 
dragons are not ecological analogs of apex mammalian predators. 
Ecology 101:e02970.
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Partial Tail Autotomy Does Not Shift Skink  
Behaviors or Performance

Caudal autotomy is a method by which many lizards, along 
with other taxa, escape predation by detaching all or part of 
their tail. While effective for survival in the face of predators, 
the process of tail regeneration can be costly, as losing a tail 
means losing fat stores and possible reduction in locomotion 
performance. Further, behavioral changes due to tail loss 
could shift toward more activity to increase food intake or less 
activity to minimize further risk, and the direction and degree 
of behavioral shifts may depend on individuals’ personalities. 
The authors of this study assessed the behavioral changes after 
caudal autotomy in Plague (a.k.a. Delicate) 

Delicate Skinks (Lampropholis delicata), a species native to 
eastern Australia, were subjected to a series of behavioral and 
performance assays before and after their tail loss treatment (no 
tail loss, partial, or full tail loss). Though the authors predicted 
that tail loss would decrease locomotor behaviors, only full tail 
loss decreased skinks’ activity and sprint performance, alongside 
a decrease in variation in activity. Of the lizards that did not lose 
their full tail (control and partial tail loss), those that were more 
active before the treatment continued to be more active after the 
treatment. Tail loss of any amount did not appear to shift most 
behaviors within individuals, though skinks with full tail loss had 
increased predictability to their behaviors. These results suggest 
that partial tail loss buffers the lizards against the negative 
locomotor effects of full tail loss, while those that lose their full 
tail compensate with decreased activity. After caudal autotomy, 
lizards may be minimizing future predatory interactions by 
moving less, trading-off with their increased dietary needs. 

Michelangeli, M., b. Melki-Wegner, k. laskoWski, b. b. M. Wong, and 
d. g. chaPPle. 2020. Impacts of caudal autotomy on personality. 
Animal Behavior 162:67–78.
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Male Loggerheads Have Different Movement 
Patterns and Lower Survival Rates than  

Females

Aquatic species, particularly those in marine environments, 
are challenging subjects for obtaining ecological data due to 
large distributions, long movements, and difficulty in re-sighting 
individuals. For sea turtles, most of the data available for species 
are from females as they emerge from the water to lay eggs. 
Sea turtle species are in peril, and our limited knowledge of 
males, tied with likely increasing female-biased sex ratios from 
climate change interacting with temperature-dependent sex 
determination, emphasizes the need for male-focused data. At 
the National Marine Park of Zakynthos in Greece, the authors 
of this study conducted field surveys in spring from 2000 –2017, 
collecting photographic data on each Loggerhead Sea Turtle 
(Caretta caretta) encountered (N = 947), with photo-identification 
validated with external flipper-tagged individuals. At the sites, 
males tended to return to breed annually, while females bred 
biennially. These data showed a sex-biased annual survival 
rate, with male local survival estimated at 0.73, and female 
survival at 0.89. Alongside the annual surveys, 57 Loggerheads 
(39 males, 18 females) were equipped with GPS telemetry units 
to detect movement patterns and site fidelity. Generally, males 
had shorter migration distances and tended to forage at sites 
closer to the breeding ground than females, also tending to stay 
closer to the shore than females. GPS data also found that of the 
males with at least 9 months of tracking data (N = 26), all of them 
returned to the Zakynthos breeding ground, suggesting high site 
fidelity and low impact of emigration on the survival estimates 
from the photo-ID surveys. It is possible that differences in male 
and female movement patterns and foraging grounds cause 
males to be more susceptible to anthropogenic causes of injury 
and mortality. Additional data on males from other breeding 
sites would provide a better understanding of whether reduced 
survival in males holds true for other populations. Importantly, 
we need more data to understand if and when reduced male 
survival and female-biased sex ratios affect genetic variation and 
population viability in this already-endangered species.

schoField, g., M. klaassen, k. PaPaFitsoros, M. k. s. lilley, k. a. katseli-
dis, and g. c. hays. 2020. Long-term photo-id and satellite tracking 
reveal sex-biased survival linked to movements in an endangered 
species. Ecology e03027, doi:10.1002/ecy.3027
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Amazonian Bolitoglossa are More Diverse  
than We Thought

Previous phylogenetic work on South American (SA) 
Bolitoglossa salamanders (Plethodontidae) has provided strong 
evidence for an early (>20 MYA) land connection between SA and 
Central America (CA). These studies have also revealed that the 
diversity of SA Bolitoglossa has been severely underestimated, 
particularly in the Andes and in Amazonia. To address the gap 

in knowledge of Amazonian Bolitoglossa diversity, the authors of 
this paper amassed multilocus DNA sequence data (mtDNA plus 
two nuclear genes) for 177 Amazonian Bolitoglossa, distributed 
among eight of the nine currently recognized species. These 
data were also gathered for 189 specimens representing 89 non-
Amazonian Bolitoglossa species. A series of phylogenetic analyses 
were performed, as were several species-delimitation analyses. 
An ancestral area reconstruction analysis was performed to shed 
light on patterns of historical biogeography. Finally, the authors 
used their new estimates of species limits to compare elevational 
trends in species richness between SA and CA Bolitoglossa. The 
phylogenetic analyses placed all Amazonian Bolitoglossa in 
two clades, one of which contained nearly all the Amazonian 
samples and two nested Andean lineages. These analyses also 
found support for an early connection between CA and SA. 
The authors’ species-delimitation analyses conservatively 
estimated 44 candidate species within Amazonia. The ancestral 
area reconstruction analysis revealed a stepping-stone pattern 
of dispersal from SA, through the Chaco, and into the Andes. 
Subsequently, Bolitoglossa made two incursions into Amazonia, 
one of which experienced a high rate of diversification and 
resulted in two re-colonizations of the Andes. Surprisingly, 
unlike CA Bolitoglossa, SA Bolitoglossa do not have a pattern 
of mid-elevational richness, and instead show a slight inverse 
relationship between elevation and species richness. These 
findings indicate further phylogenetic investigations into SA 
Bolitoglossa are warranted and that the relationship between 
elevation and plethodontid diversity may be more complicated 
than we thought.

JaraMillo, a. F., i. de la riva, J. M. guayasaMin, J. c. chaParro, g. 
gagliardi-urrutia, r. gutiérrez, i. brcko, c. vilà, and s. castrovieJo-
Fisher. 2020. Vastly underestimated species richness of Amazonian 
salamanders (Plethodontidae: Bolitoglossa) and implications 
about plethodontid diversification. Molecular Phylogenetics and 
Evolution 149: https://doi.org/10.1016/j.ympev.2020.106841

Correspondence to: ANDRÉS F. JARAMILLO, Laboratorio de 
Sistemática de Vertebrados, Pontifícia Universidade Católica do Rio Grande 
do Sul (PUCRS), Av. Ipiranga, 6681, Prédio 40, sala 110, 90619-900, Porto 
Alegre, Brazil; e-mail: pipejaramillo01@gmail.com

Identifying Origins of Olive Ridley Sea Turtles 
Caught in Maldives Ghost Nets 

Sea turtle populations the world over are threatened with 
extinction. One of many dangers these turtles face is getting 
caught is abandoned fishing nets, or ghost nets. Despite the 
widespread understanding of the threat ghost nets pose, few 
studies have specifically addressed this issue. Most studies 
addressing the effects of ghost nets on turtles have relied on 
opportunistic encounters with ghost nets. Further complicating 
efforts, the breeding population to which drowned turtles 
belong must be identified if effects on the population are to be 
quantified, though turtles caught in nets are normally far from 
their nesting sites and the genetic resources required to connect 
turtles to their nesting sites are typically lacking. The authors of 
this paper aimed to identify the origin of Olive Ridley Sea Turtles 
(Lepidochelys olivacea) caught in ghost nets in the Maldives, an 
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archipelago of atolls in the northern Indian Ocean. Using this 
information, the authors sought to assess the effects of ghost 
net turtle deaths on nesting populations. Previous work by this 
lab group revealed the high incidence of Olive Ridleys being 
ensnared by ghost nets in the Maldives; as the species is thought 
to rarely nest in the vicinity, in all likelihood the turtles belong 
to nesting populations located elsewhere in the Indian Ocean. 
Through the Olive Ridley Project, citizen scientists were trained 
to find ghost nets, gather data from both nets and ensnared 
turtles (including tissue samples for genetic analysis), and 
release turtles that had not succumbed to the nets. From these 
tissue samples and newly acquired samples from Indian Ocean 
nesting beaches, a section of mitochondrial control region was 
sequenced. These sequences were added to an existing dataset 
of Indian Ocean Olive Ridleys and were used to assign turtles to 
nesting populations. Finally, these data were used to determine 
if turtle entanglement patterns could be explained by season 
(northeast monsoon vs. southwest monsoon). In a single year 
of monitoring, with the help of the citizen science team, 132 
Maldives Olive Ridley entanglements were observed, of which 
many exhibited wounds, though only four were deceased. From 
these turtles, 38 tissue samples were collected. The authors had 
great success assigning turtles to nesting populations, and the 
ensnared turtles overwhelmingly originated in eastern India 
and Sri Lanka. Despite the relative proximity of Oman, no ghost 
net samples had Oman haplotypes. While there was variation in 
entanglement frequency between the two monsoonal seasons 
(higher during the northeast monsoon), the geographic origin 
of ensnared turtles was not affected by season. The findings of 
this study have dire consequences for the Sri Lanka Olive Ridley 
population: by the calculations of the authors (which they admit 
come with a high degree of uncertainty), ghost nets may be 
reducing recruitment in the Sri Lanka population by 41%. 

stelFox, M., a. burian, k. shanker, a. F. rees, c. Jean, M. s. Willson, n. 
ahMed Manik, and M. sWeet. 2020. Tracing the origin of olive rid-
ley turtles entangled in ghost nets in the Maldives: A phylogeo-
graphic assessment of populations at risk. Biological Conserva-
tion 245:108499.
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The following Current Research summaries were submitted 
by undergraduate students (as noted) enrolled in Herpetology 
at Ohio Wesleyan University, under the supervision of Dr. Eric 
Gangloff. They have been edited for content, formatting, and 
sentence structure.

A Survey of Leatherback Turtles as Bycatch in 
Small-Scale Central American Fisheries  

(Contributed by Anna Schill) 

Marine megafauna that are threatened by bycatch, the 
unintentional catch of a species during fishing, include 
Leatherback Sea Turtles, Dermochelys coriacea. Large commercial 
fishing operations regularly capture the critically endangered 
leatherbacks as bycatch. However, Oritz-Alvares et al. recognized 

the potential impact that small scale fisheries could have on 
D. coriacea populations and the need for more data at this 
level. To study this, the authors surveyed small scale fisheries 
across Mexico, Panama, Nicaragua, Costa Rica, and Columbia. 
Each team selected ports in which to ask a 44-question survey 
of small-scale fishers about their leatherback turtle bycatch. 
These questions sought to quantify the size of the fishing vessel, 
location of bycatch events, the target catch of the crew, data on 
leatherback turtles, gear used, fate of the leatherbacks, and other 
bycatch species. 

The researchers conducted 1778 surveys. To analyze this 
varied information, they organized the data into groups based 
on country of origin and gear used and quantified the number 
of leatherback turtles caught along with other species reported. 
Through this analysis, the most important factors were fishing 
gear used and latitude. The majority of turtles were caught with 
gillnets, with longlines being the next highest capture method. 
It was found that more leatherbacks were caught nearer to 
their nesting beaches. Furthermore, the time of year in which 
leatherbacks were caught varied with location. In Mexico and 
Nicaragua, bycatch was reported as occurring year-round with 
peaks in the breeding season, while in other countries it was 
only reported from Oct–May. Most fishers report releasing the 
leatherbacks alive in various states. However, some did report 
selling leatherbacks or using them for food. Ultimately, roughly 
345 leatherbacks are caught as bycatch each year in these study 
ports. Gillnets are responsible for all deaths reported. These 
results serve to fill in gaps of information about the decline of 
this endangered species. They also inform fishers about safer 
methods of catching their target species and releasing bycatch 
without fatalities.

ortiz-alvarez, m. PaJueLo, d. gRados, m. e. aBRego, a. R. BaRRagán-Ro-
cha, m. BaRRanTes, a. c. sánchez, L. g. Fonseca, V. g. esPinaL, J. c. 
Mangel, et al. 2020. Rapid assessments of leatherback small-scale 
fishery bycatch in internesting areas in the eastern Pacific Ocean. 
Frontiers in Marine Science 6:813.
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Crocodilians Hatch Earlier When Their  
Environment Warms 

(Contributed by Jacquelyn Keslar) 

Warming temperatures have been shown to affect the 
phenology of a vast number of species, including crocodilians. 
Several aspects of crocodile reproduction, such as courtship 
initiation, timing of nesting, nest temperature, and duration 
of incubation are affected by environmental conditions. Most 
crocodilian studies have focused on the effects of temperatures 
in sex determination, thermal regimes of nests, incubation 
period, and seasonal shifts in reproduction. The American 
Crocodile (Crocodylus acutus) is a vulnerable species worldwide 
and is considered threatened in Florida. In this study, hatchlings 
in two populations of C. acutus were observed over the course 
of 37 years (1980–2016) in southern Florida, at Turkey Point 
Power Plant and Everglades National Park. Analyses found that 
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sea surface temperature (SST), which increased by an average 
of 0.05 per year, was the best predictor of hatching date. In 
both locations, the hatching date has advanced to earlier in the 
season across the study years. The two sites investigated have 
differing thermal habitats, as Turkey Point discharges heated 
water into the environment. Accordingly, responses to increased 
temperatures differ between the two sites, with Everglades 
crocodiles hatching 10 days earlier with every 1°C increase in 
SST, while Turkey Point hatching shifts 6 days with the same 
temperature increase. Though the authors do not have data on 
date of egg laying, shifts in hatching date are likely associated 
with earlier breeding and nesting, though shorter incubation 
periods might also be occurring. Earlier breeding would indicate 
that spermatogenesis or other biological processes can also 
occur earlier with increased SST. An increase in temperature 
would accelerate development, which could lead to phenotypic 
differences in hatchlings. Differing phenological shifts may also 
create a reproductive barrier between populations of C. acutus, 
inhibiting their ability to breed across sites.

cherkiss, M. s., J. i. Watling, l. a. brandt, F. J. Mazzotti, J. lindsay, J. 
s. beauchaMP, J. lorenz, J. a. WasileWski, i. FuJisaki, and k. M. hart. 
2020. Shifts in hatching date of American crocodile (Crocodylus 
acutus) in southern Florida. Journal of Thermal Biology 88:102521.
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Personality Consistency in Juvenile  
and Adult Box Turtles 
(Contributed by Molly Taylor) 

Animal personality causes individuals within a population to 
interact with each other and their environment in varied ways. 
In this experiment, Carlson et al. conducted behavioral trials on 
adult and juvenile Eastern Box Turtles (Terrapene carolina) to 
measure boldness and personality. They predicted that juveniles 
would have fewer repeatable behaviors than adults and would 
differ based on rearing environments. The authors conducted 
two complementary studies to test these predictions. In the 
first, captive juvenile turtles were raised in either enriched or 
unenriched environments. The turtles were placed in a novel 
environment to record movement latency. Turtles were assayed 
twice within each assay period among two periods approximately 
one year apart. The results showed that there was no significant 
difference in the recorded movement latency of the juvenile box 
turtles between their first year and second year or between the 
two different rearing treatments. Juveniles did, however, display 
individual personality in their movement latency. These captive 
juvenile data are presented alongside data from wild adult Eastern 
Box Turtles on the time it took for head emergence from shell once 
transferred to the ground after a brief period of time confined 
to a nylon bag. Twenty-one turtles were assayed at least twice 
among the study years (2015–2018). For the wild adult turtles, 
there was significant repeatability of head emergence latency, 
similar to that seen in the juveniles, and sex class did not affect 
the behaviors measured. These results suggest that Eastern Box 
Turtles begin developing their personality with regard to boldness 

during juvenile development, and are unique among individuals 
regardless of distinct, or similar, experiences and environmental 
influences. Studies such as this could give insight into behavioral 
differences in captive and wild animals, including information on 
personality and behavior development. Such knowledge could 
potentially help improve our conservation efforts and captive 
care.

carlson, b. e., and s. J. tetzlaFF. 2020. Longterm behavioral repeatabil-
ity in wild adult and captive juvenile turtles (Terrapene carolina): 
Implications for personality development. Ethology (in press) doi: 
10.1111/eth.13024 
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Lizards Resilient to Water Restriction  
(Contributed by Becca Strider) 

Climate change has the potential to force species to conform 
to new or fluctuating environments. Some species may be 
resilient in the face of such global change through a variety of 
response mechanisms. This study demonstrates the response to 
water restriction in European Common Lizards, Zootoca vivipara. 
This species lives primarily in cold wetlands and often relies on 
permanent access to freestanding water. Previous work on this 
species demonstrates that water deprivation or habitat dryness 
are linked to negative physiological and behavioral responses, 
as well as population decline. In this study, yearling lizards were 
subjected to water restrictions for a period of two months during 
the summer within a laboratory setting, then released outdoors 
for 10 months. Activity patterns, exploration behaviors, thermal 
preferences, metabolic rates, and water loss rates were measured 
during and after the two-month period of water restriction. 
Lizards made behavioral and physiological adjustments to water 
restriction, but on different time scales. The authors predicted 
that long-term exposure to water restriction during this age would 
be important for the dispersal behavior and rapid growth rate 
associated with sexual maturation. They also predicted a decline 
in water loss rates linked to water restriction. The data on the 
physiological and behavioral responses during the long exposure 
to water deprivation were similar to previous work, indicating an 
ongoing acclimation process and stress response. In line with their 
predictions, adjustments of daily behavior were more flexible, and 
there was a delayed response in thermal preference and water 
loss rates. These changes could result in what the authors call an 
“emergency life history stage.” Results also showed sex-specific 
responses aligned with previous findings, with males more 
affected by the water restriction in comparison to the females due 
to ecological and physiological differences. Surprisingly, water 
loss did not induce metabolic depression. Water-deprived lizards 
were able to match control lizards in survival and reproduction, 
suggesting that these adjustments may be beneficial acclimation 
responses. These results demonstrate the complexity of such 
an acclimation response, including both short-term behavioral 
changes and long-term physiological adjustments, which may 
buffer lizards from water restriction in natural environments. 

rozen-rechels, d., a. duPoué, s. Meylan, k. qitout, b. decencière, s. 
agostini, and J.-F. le galliard. 2020. Acclimation to water restriction 
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implies different paces for behavioral and physiological responses 
in a lizard species. Physiological and Biochemical Zoology 93:160–
174.
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Expected Ecomorphological Patterns 
 Disrupted by Competition in Island Anoles 

(Contributed by Princeton Vaughn) 

The Lesser Antilles, a group of volcanic islands in the 
Caribbean Sea, are favorable sites to study ecological patterns 
because of the opportunity to make comparisons between the 
presence and absence of competitors of the same genus. Yuan 
and collaborators investigated the evolution of claws and toepads 
in relationship to habitat use within two distantly related clades 
of anoles, Anolis bimaculatus series and Anolis roquet series, 
within the Lesser Antilles. These islands are occupied by either 
one or two Anolis species from these two series. From museum 
specimens, the researchers collected multiple measurements 
from toepads and claws, as well as snout–vent length, for 254 
male anoles encompassing 22 species. On two-species islands, 
there is always a smaller, more terrestrial species and a larger, 
more arboreal species. On single-species islands, the species is 
intermediate sized. The data display a striking lack of correlation 
between morphology (toepad and claw) and habitat for Lesser 
Antillean anoles. The researchers postulate that this lack of 
relationship can be attributed to performance selection in 
different macrohabitats, competition driving organisms into 
less competitive microhabitats, and the two clades’ phylogenetic 
history. On single-species islands, anoles that inhabit densely 
vegetated areas have greater claw curvature, which suggests 

the predicted outcome of macrohabitat influencing claw 
morphology. As predicted, toepad traits are correlated with perch 
height in bimaculatus series anoles when not accounting for 
phylogenetics. Toepad traits are not correlated with perch height 
or diameter in roquet series anoles. On two-species islands, 
the relationship between vegetation type and claw curvature 
was lost. Based on patterns of sympatry, competition is likely 
a driving force of this evolution, as species may not be able to 
conform to predicted models of ecomorphological patterns. 
Roquet series anoles display a negative relationship between 
claw curvature and perch height and no relationship between 
toepad traits and perch height or dimensions. These patterns are 
likely due to the fact that roquet series anoles do not vertically 
partition the habitat, so selection is weaker on traits associated 
with an increase in vertical performance. Anoles from the roquet 
series are descended from the South American mainland anoles, 
which largely do not vertically partition. The bimaculatus series 
anoles, however, are descended from Greater Antillean anoles, 
which do vertically partition, supporting the hypothesis that 
different phylogenetic histories affect how each anole series 
responds to similar ecological pressures. Both A. bimaculatus 
and A. roquet series display consistent ecomorphological 
patterns on single-species islands, but this pattern is disrupted 
on two-species islands. The data demonstrate that predictable 
patterns of habitat use and morphology can be disrupted through 
interspecies competition and the effects of that disruption may 
differ between clades.

yuan, M. l., c. Jung, M. h. Wake, and i. J. Wang. 2020. Habitat use, in-
terspecific competition and phylogenetic history shape the evolu-
tion of claw and toepad morphology in Lesser Antillean anoles. 
Biological Journal of the Linnean Society 129:630–643.
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As space and available material permit, we will occasionally publish examples of historical as well as contemporary herpetologi-

cal art. We welcome the submission of historical material under the following conditions:

     •   The work should be copyright-free and be provided as a high-resolution digitized file (consult Herpetological Art and Illustra-

tion Coordinator or Editor for specifications).
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     •   Artist will retain copyright of all submitted material.
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origin, etc.) or the work (e.g., book publication, etc.) for which the illustration was produced.
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