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How It All Began-Herpetologists and Their Art Through the 
Ages. Part I. 12th through 17th Centuries

the creator in his benignity has not Wanted to continue any 
Further the class oF aMPhibians; For, iF it should enJoy itselF in as 
Many genera as the other classes oF aniMals, or iF those things 
Were true that the tetralogists have Fabricated about dragons, 
basilisks, and such Monsters, the huMan genus Would hardly be 
able to inhabit the earth.

these Foul and loathsoMe aniMals are abhorrent because oF 
their cold body, Pale colour, cartilaginous skeleton, Filthy skin, 
Fierce asPect, calculating eye, oFFensive sMell, harsh voice, sQual-
id habitation, and terrible venoM....

anyone eneMy, WhoM the creator hiMselF has FortiFied, May 
not be Pleasant encountering. the creator has on the other hand 
been so MerciFul telling the snakes, not to act in oFFence; thus 
you never observe a snake chasing Man, but only deFending hiM-
selF, When one gets too close to hiM.

these Most terrible and vile aniMals are distinguished by 
their unilocular and single chambered heart, arbitrary lungs, 
and divided penis. Most aMPhibians are rough, With a cold body, 
a ghastly color, cartilaginous skeleton,  Foul skin, Fierce Face, 
a Meditative gaze, a Foul odor, a harsh call, a sQualid habitat, 
and terrible venoM. their author has not, thereFore, done Much 
boasting on their account.

For alMost all oF Mankind as Well as For other aniMate beings 
the serpents aPPear, because oF their Poison and other unexPlained 
Features, Which Would thWart our ingenuity, so horriFic that they 
instill Fear even in the Most daring, iF they unexPectedly slither 

toWards hiM. … in the amphibian class aniMals occur, eQuiPPed 
With More than Peculiar Features, Which do not exist in other 
aniMals. Most oF theM live both on land and in Water, and Most 
sPend halF the year in death-like Winter dorMancy. their breath-
ing is very diFFerent FroM birds and MaMMals, For they inhale the 
air Without a corresPonding exhalation, at least not a noticeable 
one. their body is by nature rigid and abounding in cold blood. 
they are eQuiPPed With double Penis, as Far as i knoW does not ex-
ist in other aniMals, other than Possible in soMe insects. With its 
hissing sound, terrible countenance and its stinking sMell they 
oFFend our senses. soMe oF theM lay eggs, others give birth to 
live young, and like the crayFish to the result oF cartilaginous 
skeleton each sPring take oFF their old skins, Whereby no sPeciFic 
liMit is set For their groWth and size. …

—herpetological legacy of carl linneaeus. in 18th century, 
class amphibia included amphibians and reptiles—both groups 
clearly abhorrent to him.

I have chosen drawings from some of my favorite books and 
papers for this article. In my view, these are some of the most 
important images in herpetology. Each is beautiful and inspiring. 
Zoo workers should incorporate these masterpieces in graphics 
and public presentations. Future articles will cover 18th century 
to the present.

To avoid duplicating many of these biographical accounts 
already published by Kraig Adler in his superb SSAR four-part 
series entitled Contributions to the History of Herpetology, I 
have focused on providing quality illustrations and kept text to 
a minimum. To maximize effectiveness, consult his books so 
you can appreciate both the magnificence of the images and 
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Fig. 1. Snake images from 12th Century.... bestiary, or bestiarum vocabulum, is a grouping of beasts. During ancient times, bestiaries were 
popular as these illustrated volumes described various animals and even rocks. The natural history and illustration of each beast was usually 
accompanied by a moral lesson. This reflected the belief that the world itself was the Word of God, and that every living thing had its own 
singular meaning. Many illustrations were quite violent, especially crocodile vs human interactions; the crocs almost always swallowed the 
humans and cried crocodile tears thereafter.



Herpetological Review 50(3), 2019

629

the historical importance of them. If these incredible books are 
not yet in your personal research library, run—don’t walk—and 
order them from the SSAR website. 

In the 16th century, printed hand-carved woodcut 
illustrations of amphibians and reptiles began to appear 
in classic European works on natural history. There was a 
reason for including illustrations in these often tedious and 
erudite texts: as is the case today, pictures increase sales. 
Printing technology has evolved from woodcuts, to engravings 
(including etchings), lithographs, photo-engravings, and 
offset printing. Each of these methods generally improved on 
its predecessor in terms of detail and clarity but lithographs 
provided the most accurate representations. Because images 
of reptiles tended to be copied from other illustrations rather 
than from living or preserved specimens, many were drawn 
improperly in early publications.  

Many authors during this period (late 1500s–1700) were 
compilers rather than scientists so mistakes were perpetuated 
in the drawings. Plagiarism was not considered a problem 

Fig. 2. Bizarre rendition of chameleon appearing 
closer to dog with wings.

Fig. 3. Illustration of fanciful sea monster and hippo versus croco-
dile from “De Quadrupedib[us] Digitatis Viviparis …et…Ovipares” in 
1637. One illustration (not shown) appears to be Asp Viper (Vipera as-
pis), a taxon native to N Italy where Aldrovandi lived. From “Ulyssis Al-
drovandi… Serpentum, et draconum historiæ libri duo. / Bartholomævs 
Ambrosinvs ... opvs concinnauit ... Sumptibus M.A. Bernie” in 1640. The 
highly detailed title pages were drawn by artist Jacopo Ligozzi.  

Fig. 4. Lizards and crocodilian from “Rariora musei Besleriana” in 
1500s.

Fig. 5. Illustration from “Francisci Boussueti ... De natura aquatilium 
carmen : in alteram partem vniuersae Gulielmi Rondeletij ... quam 
de aquatilibus scripsit : cum veris [et] natiuis eorum iconibus” in 
1558.
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at this time because the world was viewed as immutable 
by God and using an image drawn by an earlier writer/artist 
was an honor. By the late 1700s, principles of science were 
well-grounded and illustrations were often based on living or 
dead specimens rather than copied from other sources. In the 
late 1800s and early 1900s, illustrations of herps were more 
accurate and some beautifully rendered, almost certainly due 
to the fact that the models were living. Most of the historical 
illustrations in this presentation are from the collections of the 
Smithsonian Institution Libraries (the Joseph F. Cullman 3rd, 
Library of Natural History and the National Museum of Natural 

History Library). In 1554, Guillaume Rondelet published a 
woodcut depicting a turtle with fangs. In 1604, Conrad Gessner 
published a near-exact version, except that the illustration 
was reversed. These images were reversed because the newly-
carved Gessner woodcut copied from Rondelet’s book had to be 
flipped over to print. 

A bestiary, or Bestiarum vocabulum is a compendium 
of beasts. Originating in the ancient world, bestiaries were 
made popular in the Middle Ages in illustrated volumes that 
described various animals, birds, and even rocks. The natural 
history and illustration of each beast was usually accompanied 
by a moral lesson that should be relevant to at least some of 
my herpetological colleagues. There were a number of images 
of dragons, half-animal and half-human creatures, beasts 
attacking humans and other fabrications (Fig. 1).

In the 12th century, an image appeared in “Workshop 
Bestiary.” Medieval bestiaries described the Hydrus, the enemy 
of the crocodile living in the Nile River, which it kills from the 
inside. The root of the word refers to water and the description 
is based on its habit of finding a sleeping crocodile, rolling in 
the mud, crawling into the reptile’s mouth, eating the internal 
organs, and emerging from the body causing death (see Murphy 
2013. Herpetol. Rev. 44:375–393).

Hortus Sanitatis [not after 21 October 1487]
Hortus Sanitatis, the first natural history encyclopaedia, 

was published by Jacob Meydenbach in Mainz, Germany in 
1491. It describes species in the natural world along with their 

Fig. 6. This hand-colored woodcut is reproduced from 
the first illustrated surgical book, Buch der C[h]irurgia 
(Book of Surgery), published in 1497 by Hiero nymus 
Brunschwig. Three doctors are attending to a victim 
bitten by a viper encircling the leg. 

Fig. 7. Crocodiles, alligators, caiman, and gavials have had a pretty 
tough time over the years when meeting humans. Their skins are 
used for shoes, handbags, belts, and purses. Their meat is prized as 
an interesting menu item by gourmets. Young ones are prepared as 
trinkets for visitors and adult skulls are offered for sale. Wrestling 
them for perverse human entertainment continues to this day. For 
the many indignities suffered by these wonderful reptiles, see my ar-
ticles in HR (2013.  Herpetol. Rev. 44:196–207, 44:375–393).

Fig. 8. Caldesi’s book includes nine anatomical detailed plates. The 
sea turtle is probably a Loggerhead (Caretta caretta), The other two 
are European Pond Turtle (Emys orbicularis) and Hermann’s Tortoise 
(Testudo hermanni).



Herpetological Review 50(3), 2019

631

medicinal uses and modes of preparation. It is in part an 
extended Latin translation of the German Herbarius, the Gart der 
Gesundheit of Peter Schöffer, published in 1485. It expands upon 
that treatise by covering animals, birds, fish, and stones (Fig. 2). 

Wonder Rooms and Curiosity Cabinets
Beginning in the 1500s, wealthy Europeans had large 

collections of preserved animals, including crocodiles on the 
ceilings. Natural history collections were found in places like 
the Botanical Garden and Natural History Museum of Leiden 
University in 1610, Nicolaas Chevalier Cabinet ca. 1710, Worm 
Cabinet, and Ferrante Imperato, an apothecary of Naples, 
published “Dell’Historia Naturale” (Naples 1599) and illustrated it 
with his own cabinet of curiosities. Crocodiles were often found 
in cabinets of curiosities and apothecary shops, usually hanging 
from the ceiling.

Baldus Angelus Abbatius 
Baldo Angelo Abati was an Italian physician and naturalist who 

lived in the second half of the sixteenth century. “De admirabili 
Viperae natura,” first published in 1589 and with subsequent 
editions, was the first book devoted exclusively to snakes. Abati, 
who had dissected a rattlesnake, enumerated the edible parts of 
the snake and provided information about various methods for 
preparing snake meat. 

Georgius Agricola (1494–1555)
Agricola was a German Humanist scholar and metallurgist, in-

terested in mining and refining of metals.  He was known for the 
12-volume work De Re Metallica that was published in 1556, one 
year after his death. This important work was a comprehensive 
and systematic study, classification, and methodical guide on all 
available factual and practical aspects of medieval metallurgy  
He was interested in natural history and published a small book 
(1549) on the topic entitled De Animanantibus Subterraneis,, later 
incorporated as a chapter in De Re Metallica, This book covers a 
broad range of European, African, and Near Eastern Species, often 
under familiar Latin names such as Amphisbaena, Bufo, Chamae-
leon, and Lacerta (Adler 2012)  

In 2009, Aldrich et al. published an English translation: 
Georgius Agricola, De Animantibus Subterrananeis, 1549 and 
1556. A translation of a Renaissance essay in zoology and natural 
history (Proc. California Acad. Sci., ser. 4, 60:89–174).

Fig. 9. Illustration from “Nouvelles Experiences sur la Vipere” in 1669. 

Fig. 10. Vipers shown are illustrations from “Tierbuch 
des Petrus Candidus Decembrio” in 1450.

Fig. 11. Bizarre two-headed “Amphisbaena europea” reported from 
Mexico, depicted in Johannes Faber’s Thesaurus (1651). This creature 
is a mythological, ant-eating serpent with a head at each end. Illus-
tration from “Rerum medicarum Novae Hispaniae thesaurus, seu, 
Plantarum animalium mineralium Mexicanorum historia /”

Fig. 12. This famous illustration of chameleon from “Historiae Ani-
malium” by Gessner in 1554.  English translated edition by Edward 
Topsell (1608).
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Ulysses Aldrovandus (1522–1605)
A caveat for current herpetologists: in June 1549 he was 

arrested and accused of heresy for espousing anti-trinitarian 
beliefs, remaining in custody or house arrest until absolved 
in April 1550. While in semi-captivity, he became interested 
in botany, zoology, and geology. Under his direction a public 
botanic garden was created in Bologna in 1568,

From 1551 onward, he organized a variety of expeditions to 
the Italian mountains, countryside, islands, and coasts to collect 
and catalogue plants (Fig. 3). 

Pierre Belon (1517–1564)
Belon was an example of the renaissance scholar and took 

an interest in “all kinds of good disciplines” during his lifetime. 
He was interested in zoology, botany and classical antiquity. Be-
sides the narrative of his travels he wrote several scientific works 
of considerable value, particularly the Histoire naturelle des es-
tranges poissons (1551) and De aquatilibus (1553). His works 
were translated by Carolus Clusius, and he was held in high au-
thority by Ulisse Aldrovandi. Founder of embryology and com-
parative anatomy, he presented a comparison of the skeleton of 
birds and man in Natural History of Birds, 1555.

Basilius Besler (1561–1629) 
Besler was a Nuremberg apothecary and botanist, best 

known for his monumental Hortus Eystettensis. The bishop was 
an enthusiastic gardener whose private holdings rivaled Hortus 
Botanicus Leiden among early European botanical gardens out-
side Italy (Fig. 4). 

François-Antoine Bossuet (1798–1889)
Physician Bossuet was a painter and draughtsman of the 

Belgian school; he was particularly noted for the excellence of 

Fig. 13. Gottwald’s work included ten lovely copper-etched plates, 
here depicting a sea turtle.

Fig. 14. Illustration from “Musæum Regalis Societas. Or a Catalogue & 
Description of the Natural and Artificial Rarities belonging to the Royal 
Society and Preserved at Gresham Colledge [sic]” in 1694. In Part I, the 
comparative anatomy of representative chelonians, lizards, salaman-
ders, snakes, and crocodiles is described in detail. The efficacy of the 
Serpent-Stone is outlined; if this object is placed on the wound caused 
by a venomous serpent, it was thought to draw out the venom. 

Fig. 15. In “Historiae naturalis,” Jonstonus included an armadillo 
with turtles because it had a hard “shell.”
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perspective in his paintings, on which he wrote a dissertation in 
1843. He followed his mentor Guillaume Rondelet in reporting the 
natural history of a certain number of aquatic animals. Indeed, 
the work is illustrated with all of the excellent woodcuts from 
Rondelet’s  Libri de Oiscibus Marinis, in Quibus Verae (Fig. 5). 

Hieronymus Brunschwig (c. 1450–c. 1512)
 Hieronymus Brunschwig, or Hieronymus Brunschwygk, was 

a German surgeon, alchemist, and botanist. He was notable for 
his methods of treatment of gunshot wounds and for his early 
work on distillation techniques (Fig. 6). 

Theodorus de Bry (1528 –1598) 
De Bry (also Theodor de Bry) was an engraver, goldsmith, edi-

tor, and publisher, famous for his depictions of early European ex-
peditions to the Americas. He created a large number of engraved 
illustrations for his books. Most of his books were based on first-
hand observations by explorers, even if De Bry himself, acting as 

Fig. 16. Ligozzi’s skill as an artist is on display in this illustration of 
horned vipers and an Avicennes viper.

Fig. 17. Illustration from “Note overo memorie del museu del conte 
Lodovico Moscardo…Verona” in 1672. The basilisk came in many 
forms. This one has wings, a crest, and a helmeted head. The perspec-
tive is awful because the artist had no sense of the third dimension.  

Fig. 18. Illustration from “Gottorffiche Kunst-Kammer…” in 1674. 
Not shown are chameleon depicted over inner doorway and nice 
drawing of chameleon in “Gottorffiche Kunst-Kammer, worinnen 
allerhand ungemeine Sachen, so theils die Natur, theils künstliche 
Hände hervorgebracht und bereitet ... / Auch mitbehörigen Kupffern 
gezieret durch Adam Olearium ...” in 1674.

Fig. 19. “The basilisk or Cockatrice, is a serpent of the Draconick 
Line” and “It is gross in Body, or fiery Eyes, and sharp Head, on which 
it wears a Crest, like a Cock’s Comb.”
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a recorder of information, never visited the Americas. His illustra-
tions were inspired by the watercolor paintings of colonist John 
White (Fig. 7). 

Giovanni Caldesi (1650–1732)
Caldesi published the first monograph dealing exclusively 

with internal anatomy of a sea turtle, tortoise, and turtle: “Osser-
vazioni Anatomiche...Intorno alle Tartarughe Marritime, d’Acqua 
Dolce, e Terrestri” (1687) (Fig. 8). 

Moyse Charas (1619–1698)
Charas was an apothecary in France during the reign of Louis 

XIV. He became famous for publishing compendiums of medi-
cation formulas that played vital roles in the development of 
modern pharmacy and chemistry. He is best remembered for his 
medical compendium Pharmacopée royale galénique et chymyque 
published in 1676. His work was in part to argue against an Ital-
ian zoologist Francisco Redi, who published Osservazioni intorno 
alle vipere (Observations about the vipers) in 1664. Redi had dis-
credited many false claims and myths regarding snakes and their 
venoms. He believed that venom is independent of the snake bite. 
After Charas’ contradiction on the nature of snake venom, Redi 
experimentally demonstrated that that venom was poisonous 
only when it enters the bloodstream via a bite, and that the fang 
contains venom in the form of yellow fluid (Fig. 9).

Charas’ Pharmacopée royale contains one of the earliest com-
prehensive classification of chemical elements and compounds, 
which can be regarded as the forerunner of chemical symbols and 

periodic table. His chemical table contains nine elements, namely 
lead, tin, iron, gold, copper, quicksilver, sulfur, and arsenic (but he 
listed sulfur and arsenic under minerals or chemical compounds). 
He assigned chemical symbols to the seven metals correspond-
ing to the known celestial bodies at the time, Saturn, Jupiter, Mars, 
Sun, Venus, and Mercury.  

Pier Candido Decembrio (b. c. 1392–d. 1477)
The Animal Book of Pier Candido arose in Italy ca. 1460. It de-

scribes natural history and the life of animals in the Renaissance. 
The Latin text was appended ca. 1550 with a total of 496 colored 
images of animals, some of which are adorned with gold and silver 
elements. Pier Candido was probably the most important human-
ist in Milan during the first half of the 15th century, acting as secre-
tary to Filippo Maria Visconti from 1419 to 1447 (Fig. 10).  

Johannes Faber (1574–1629) 
Ten authors contributed to Faber’s Thesaurus (1651) covering 

the following subjects—17th century and early works to 1800, il-
lustrated with woodcuts and engravings of pre-Linnean works in 
natural history of Mexico. Most illustrations show botanical imag-
es but there are some showing mammals, birds, dragons, insects, 
snakes, lizards, and crocodiles (Fig. 11).

 
Conrad Gessner (1516–1565)

ConrAd (soMeTiMes CuonrAT) gessner―or in iTs LATin ForM 
ConrAdus gesnerus―WAs one oF THe greAT sCHoLArs oF THe renAis-
sance. aMong his Many seMinal contributions, gessner began the 

Fig. 20. Illustration of chameleon from “Mémoires pour servir à 
l’histoire naturelle des animaux / / dressez par M. Perrault . . .” in 1676. 

Fig. 21. Shown here is drawing by Pliny the Elder of crocodile 
from “Bücher und Schrifften, von der Natur” in 1565 which is 
similar to Plumier’s drawing.
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transForMation oF botany FroM the Writings oF aristotle soMe 
eighteen centuries beFore…tWo oF the voluMes in gesner’s series 
Were herPetological. voluMe 2 (“QuadruPedus oviParis,” 1554) 
covered the the aMPhibia and Four-Footed rePtiles, and voluMe 
Five (“serPentiuM natura,“ 1587), Published FroM gessner’s 
notes, coMPrised snakes and scorPions.     
 —kraig adler, 2014

Published in 1551–1587 [second edition 1617–1627], woodcut-
illustrated  five-volume series called Historiae Animalium (Fig. 
12). He mused: 

“nature Made the tortoises in such a Way that they are covered 
and Protected With a hard stony shell; this Means they are not 
broken in Pieces even When run over by a Fully laden carriage.”

Cristoph Gottwald (1636–1700)
Gottwald’s only herpetological publication was Physikalisch-

anatomische Bemerkungen über die Schildkröten : aus dem 
Lateinischen übersezt. Due to his early death, the work was printed 
years after his demise in 1781 (Fig. 13). 

Nehemiah Grew (1641–1712) 
Grew was an English plant anatomist and physiologist, known 

as the “Father of Plant Anatomy” (Fig. 14).

Joannes Jonstonus (1603–1675) 
Jonstonus was a Polish scholar and physician, descended from 

Scottish nobility—his book shows chameleons and crocodiles in 
“Historiae naturalis . . .Cum aeneis figuris. / Joannes Jonstonus ... 
concinnavit” in 1657–1665 (Fig. 15). 

Niccolò Leoniceno (1428–1524)    
 Leoniceno was an Italian physician and humanist. In 1492, 
he published an article entitled De Plinii et plurium aliorum 
medicorum in medicina erroribus. In this treatise, he pointed out 
errors in the medical portions of Pliny as well as in the works of 
“barbarian” (medieval Arab) physicians. 

the First oF the book is devoted to the diPsade (a serPent 
Whose bite causes violent thirst), the viPer, the adder, the basilisk, 
a sPotted serPent, the asP (an aFrican cobra) and the crocodile. 
he later discusses the toxicology oF snakebites, a Matter oF the 
greatest interest to the Medical ProFession, and then coMPares 
rabies in analogy to snake venoMs. 

—Kraig adler (2007)

Jacopo Ligozzi (1547–1626) 
One of the most prolific artists of the 1600s in Florence, Ligozzi 

signed many of his works with the title di minio, miniaturist, 
suggesting the importance he attached to his small-scale works. 
His contribution to Medici art of this period, however, was 
foremost as he was a versatile large-scale painter, draftsman, and 
printmaker, as well as miniature painter (Fig. 16). 

Petri Andreæ Matthioli (1501–1577)
Matthioli was a doctor and naturalist born in Siena. His 

published works were many, although testing the effects of 

Fig. 22. Illustration from “Muséum regium; seu, Catalogus rerum tam 
naturalium, quàm artificialium” in 1696.

Fig. 23. Shown here is the plate of a Grass Snake (Natrix natrix) with 
the heading translated as “Picture of the snake that ruined and de-
stroyed the unhappy youth.”
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poisonous plants on prisoners in order to popularize his works 
was not humane, to say the least. Naturalists and physicians 
who dared to disagree or correct him did so at their peril; these 
luminaries (Wieland, Anguillara, Gesner, Lusitanus and others) 
were admonished, rebuked, or pursued by the Inquisition. 

Lodovico Moscardo (ca. 1596– after 1671)
There are two volumes reflecting the Veronese Count 

Lodovico Moscardo’s celebrated museum of natural history 
specimens, archaeological remains, and ethnographic objects. 
The engravings and woodcuts illustrate gems, minerals, rare 
earths, fossils, plant and animal specimens including corals and 
shells, ancient Egyptian, Greek, Roman, Etruscan, and Byzantine 
sculpture, pottery, metal-work, and other ethnographic artifacts. 
The third section of Volume I provides descriptions of corals, 
shells, animals, and fruit, including images of preserved aquatic 
creatures (such as turtles, crocodiles, a sting ray, a swordfish, a 
seahorse, a shark, and even the mythical basilisk [Fig. 17]), fruits, 

seeds, pods, beans, gums and ointments, various horns, Indian 
shoes, and at the end a large assault catapult. There are a number 
of brief essays on subjects such as horn of the rhinoceros, the 
Egyptian method of preserving mummies; musical instruments, 
paintings and drawings.

Nicander of Colophon (ca. 197–ca. 130 B.C.E.)
“theriaca” consists oF a PoeM in 958 verses Written in 

hexaMeter ForM. he deals brieFly With scorPions, sPiders, insects, 
and all classes oF vertebrates. he includes Frogs, toads, turtles, 
and lizards, but snakes are his PriMary subJect. he addresses Which 
snakes are harMless, Which venoMous, the syMPtoMs Which FolloW a 
bite, and reMedies that can alleviate Pain and Prevent death. 

 —Kraig adler (2012)

Adam Olearius (1599 –1671)
Born Adam Ölschläger or Oehlschlaeger, he was a German 

scholar, mathematician, geographer and librarian (Fig. 18). 
 

Charles Owen
Owen’s “An essay towards a natural history of serpents : in 

two parts ... : the whole intermix’d with variety of entertaining 
digressions, philosophical and historical…” features several 
ophidian plates and also includes the salamander, crocodile, 
chameleon, and spider. I. The first exhibits a general view of 
serpents, in their various aspects ; ... II. The second gives a view 

Fig. 24. In this peculiar image from Frederik Ruysch’s natural his-
tory cabinet in 1710, a human’s severed arm and hand holding a sea 
turtle emerging from an egg in a bottle of preservative is displayed—
“Frederici Ruischii . . . The saurus animalium primus = / Het eerste 
cabinet der dieren / van Frederick Ruysch…”

Fig. 25. A depiction of one of Ruysch’s displays, featuring infant skel-
etons weeping into handkerchiefs, as featured in “Alle de ontleed- 
genees- en heelkindige werken…van Fredrik Ruysch… vol. 3.”

Fig. 26. Most of the snake images in Scheuchzer’s volume four (66 indi-
vidual snakes illustrated on 24 plates) are rarely seen by herpetologists. 
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of most serpents that are known in the several parts of the world 
; ... Illustrated with copper-plates, engraved by the best hands. 
III. To which is added a third part ; containing six dissertations 
...” Although he begrudgingly accepted the important role that 
snakes play in ecology, medicine, and biology, he was repulsed by 
them—“Instruments of divine and human vengeance” (Fig. 19). 

Claude Perrault (1613–1688) 
Perrault was a French architect, best known for the design of 

the east façade of the Louvre in Paris. He also achieved success as 
a physician and anatomist, and as an author who wrote treatises 
on physics and natural history (Fig. 20). 

Charles Plumier (1646–1704)
Father Plumier was a French botanist, known as one of the 

most important botanical explorers of his time. At the age of 16 
he entered the religious order of the Minims. He made three bot-
anizing expeditions to the West Indies, which resulted in a mas-
sive work—Nova Plantarum Americanarum Genera (1703–04)—
and was appointed botanist to King Louis XIV.

Pliny the Elder (born Gaius Plinius Secundus, AD 23–79) was 
a Roman author, naturalist and natural philosopher and a na-
val and army commander of the early Roman Empire. He wrote 
the encyclopedic Naturalis Historia (Natural History), which be-
came an editorial model for encyclopedias. (Fig. 21). 

Crocodilians are featured in other publications as well, often 
sporting impressive dentition. Many early images show crocodil-
ians with teeth of equal size. Oliger Jacobaeus (1650–1701), also 
known as Holger Jacobi, was a Danish physician and naturalist. 
He was professor of medicine, philosophy, history, and geogra-
phy at University of Copenhagen. He authored several treatises, 

Fig. 27. Illustration from “Bybel der natuure, door Jan Swammerdam, 
Amsteldammer. Of Historie der insecten, tot zeekere zoorten gebracht: 
door voorbeelden, ontleedkundige onderzoekingen van veelerhande 
kleine gediertens, als ook door kunstige kopere plaaten opgeheldert : 
Verrykt met ontelbaare waarnemingen van nooit ontdekte zeldzaam-
hedenin de natuur /” (1737–1738). This was duplicated in “Johann 
Swammerdam, der Arzneykunst Doctor von Amsterdam, Bibel der 
Natur, worinnen die Insekten in gewisse Classen vertheilt, sorgfältig 
beschrieben, zergliedert in saubern Kupferstichen vorgestellt mit 
vielen Anmerkungen ... erleutert, und zum Beweis der Allmacht und 
Weisheit des Schöpfers angewendet werden /” (1752). 

Fig. 28. Temporal’s illustrations were taken from Roman coins— “River 
God, Crocodile and Hippopotamus” and “Capturing a Crocodile using 
a Goat as Bait” from “Historiale Description de l’Afrique,” shown here.  

Fig. 29. “Crocodile,” from A. Thevet, “Cosmographie 
de Levant.” Feet have four talons like a bird of prey.
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notably, Compendium Institutionum Medicarum, De Ranis dis-
sertatio, Romae, Bartholomei Scalae equitis Florentini historia 
Florentinorum, and others (Fig. 22).

Francesco Redi (1626–1697) 
Redi was an Italian physician, naturalist, biologist, and poet, 

known now as the “founder of experimental biology,” and as 
the father of modern parasitology. He challenged the theory of 
spontaneous generation by demonstrating that maggots come 
from eggs of flies. Redi was a critic of myths, such as spontaneous 
generation. His most famous experiments are described in his 
magnum opus Esperienze Intorno alla Generazione degl’Insetti 
(Experiments on the Generation of Insects), published in 1668. 

He disproved that vipers drink wine and could break glasses, 
and demonstrated that their venom was not poisonous when 
ingested. He observed that snake venoms were produced 
from the fangs, not the gallbladder. He performed a series of 
experiments on the effects of snakebite, and demonstrated that 
venom was poisonous only when it enters the bloodstream via a 
bite, and that the fang contains venom in the form of yellow fluid. 
He demonstrated that by applying a tight ligature before the 
wound, the passage of venom into the heart could be prevented. 
This work marked the beginning of experimental toxinology/
toxicology. He likely originated the use of the control, the basis 
of experimental design in modern biology. He used Aldrovandi’s 
viper images in his seminal treatment.

Redi’s numerous experiments on reactions to venoms in-
volved the demise of many creatures: large numbers of vipers, 

chicks, pigeons, dogs, cats, sheep, goats, peacocks, cockerels, 
doves, and many other animals. Clearly, these studies were ac-
complished before animal care and use committees or animal 
welfare organizations were in effect.

Peter K. Knoefel published an English translation in 1988 that 
included “Observations of Vipers,” “Letter on Some Opposition 
Raised to the Observations on Vipers,” and “Excerpts from Ob-
servations on Living Animals Found on Living Animals.” 

As an aside, physician Melchior Sebitz Junior (1578–1674) be-
lieved that frogs, lizards, snakes, and other animals could live in 
the human intestinal tract. 

“during March 1617, a 17-year-boy caMe to sebitz coMPlain-
ing oF stoMach Pains, Flatulence, Melancholia, ePilePtic seizures, 
but sebitz could not diagnose the cause. on 8 aPril, the boy Was 
Found dead sitting in an outhouse. beneath the seat a large snake 
Was caPtured and turned over to sebitz. he concluded that the 
aniMal had been in the boy’s stoMach Where it caused the syMP-
toMs he had observed earlier but the strain oF exPelling it FroM 
his body led to his death… he Quickly Produced a 140 Page trea-
tise discursus medico-philosophicus de casu adolescentis cujus-
dam argentoratensis mirabili : qui anno m.dc.Xvii ... mortuus in 
quodam paternarum aedium loco, adjacente ipsi serpente `a domes-
ticis inventus fuit : publice ... habitus ...” (Fig. 23).

 —Kraig adler (2012)

Guillaume Rondelet (1507–1566)
Known also as Rondeletus (Rondeletius), he was Regius pro-

fessor of medicine at the University of Montpellier in southern 
France and Chancellor of the University between 1556 until his 
death in 1566. He achieved renown as an anatomist and natu-
ralist with a particular interest in botany and zoology. His major 
work was a lengthy treatise on marine animals, asking whether 
freshwater creatures could live in marine environments and vice 
versa. 

Frederik Ruysch (1638–1731)
Frederik Ruysch, known as “Artist of Death,” was a Dutch 

botanist and anatomist, known for developing techniques for 
preserving anatomical specimens. These were used to create 
dioramas or scenes incorporating human parts. His anatomical 
preparations included over 2,000 anatomical, pathological, zoo-
logical, and botanical specimens, which were preserved by either 
drying or embalming (Fig. 24). Some of his presentations include 
human skeletons (Fig. 25). His motivation was curious: he be-
lieved that human anatomy was a wondrous product of creation 
by God, and so considered his work to be an example—he alone 
was able to defy death in that he could make a corpse look like a 

Fig. 30. African chameleon from “Istoria del camaleonte affricano, e 
di varj animali d’Italia / / del sig. Antonio Vallisnieri” in 1715.

Fig. 31. “Allagatto,” an American Alligator by John White, 1585.
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living body. Ruysch was secretive to the point of obsession, con-
vinced that others would be unable to reach his levels—the sole 
intermediary between the living and the dead. Ruysch is known 
for his proof of the vomeronasal organ in snakes. 

Johann Jacob Scheuchzer (1672–1733)
A Swiss physician, historian, and a founder of paleontology, 

Scheuchzer discovered the first fossil salamander (Adler 2007). 
During the period 1731–1735, he produced four volumes (“Kup-
fer-Bibel…Physica Sacra”) with 750 high-quality engravings, in-
cluding many amphibians and reptiles (Fig. 26).

Jan Swammerdam (1637–1680)
Jan Jacobz sWaMMerdaM, a dutch MicroscoPist and PerhaPs 

the greatest coMParative anatoMist oF the 17th century, Made 
FundaMental discoveries in aMPhibian anatoMy and develoPMent…
he Was the First to observe red blood cells (1658, in Frogs) and 
he discovered the valves in the lyMPhatic systeM (1664). he Made 
the First descriPtion (1667) oF the buccal-Force MechanisM in sala-
Manders….Frogs Were an essential eleMent in sWaMMerdaM’s coM-
Parative studies as a Point oF coMParison For insects and huMans…
sWaMMerdaM’s dissection oF tadPoles Was eQually reMarkable…he 
careFully described MetaMorPhosis—a Particular Point oF coMPari-
son With his Work on insects—including the draMatic changes in 
the MouthParts, tail, and gut…he illustrated these anatoMical 
observations and exPeriMents in Finely detailed Plates. (Fig. 27)

—kraig adler (2007)

Jean Temporal
In the 16th century, crocodilians were drawn from antique 

statues, medals, and coins. Sometimes sketched by travelers, 
crocodilians were often pictured with tails curling around and 
upwards behind the rest of the body, perhaps due to a need to fit 
the long shape on a round coin (Fig. 28). 

André Thevet (1516–1590) 
Thevet was a French Franciscan priest, explorer, cosmogra-

pher, and writer who travelled to Brazil in the 16th century. He de-
scribed the country, its aboriginal inhabitants, and the historical 
episodes involved in the France Antarctique, a French settlement 
in Rio de Janeiro (Fig. 29).   

Antonio Vallisneri (1661–1730) 
Antonio Vallisnieri was an Italian medical scientist, physi-

cian and naturalist. His only herpetological publication was an 
expansive treatment with illustrations of the African chameleon 
from “Istoria del camaleonte affricano, e di varj animali d’Italia 
/ / del sig. Antonio Vallisnieri” in 1715 (Fig. 30). Aquarists will 
recognize the name Vallisneria, a genus of freshwater aquatic 
plant, commonly called corkscrew vall, eelgrass, tape grass, or 
vallis. The genus is widely distributed in tropical and subtropical 
regions of Asia, Africa, Europe, and North America. 

John White (c. 1540 – c. 1593) 
White was a settler in North America, among those who 

sailed with Richard Grenville to the shore of present-day North 
Carolina in 1585 as artist and mapmaker to the expedition. His 
“Allagatto” in 1585 is an American Alligator (Fig. 31). The transla-
tion in Italian refers to “flooded.” All of White’s surviving works 
are now in the print room of the British Museum. In 2007, the 
Museum placed the entire group (ca. 70) of John White’s water-
colors on public display.

As an aside, US President John Quincy Adams lodged a gator 
given as a gift in the White House’s unfinished East Room and 
its nearby bathtub. Adams enjoyed showing this crocodilian off 
to disbelieving White House visitors for several months before 
it was moved to a different home. A century later at the White 
House during the Depression, during Herbert Hoover’s presi-
dency in the early 1930s, his younger son, Allan, had two pet al-
ligators that frequented the White House grounds, amazing and 
unsettling guests and the president’s Secret Service agents. No 
wonder I believe that these were two of our greatest presidents! 

Johann Paul Wurffbain (1655–1711)
Wurffbain’s treatise is the first book (1683) on salamanders: 

“Salamandrologia, h.e. Descriptio historico-philologico-philo-
sophico-medica salamandræ : quæ vulgò in igne vivere creditur, 
S.R.J. Academiæ naturæ curiosis exhibita.” Observations cover 
anatomy, food habits, behavior, reproduction, medicinal uses, 
and mythology, and showed plates focused on two genera of 
salamandrids (Salamandra, Triturus) (Fig. 32). 

Acknowledgments.—I am particularly grateful to Smithson-
ian Institution librarians Kay Kenyon, Alvin Hutchinson, Courtney 
Shaw, Kristen Bullard, and Polly Lasker, who assisted in locating 
obscure books and papers and arranging loans for these materials 
over the years.  In addition, they contacted their colleagues at the 
United States Library of Congress and Smithsonian’s National Mu-
seum of Natural History to allow access to those collections.  Kevin 
de Queiroz, W. Ronald Heyer, Roy McDiarmid, and George Zug from 
the Division of Amphibians and Reptiles and ichthyologist Dave 

Fig. 32. Plate from the first book on salamanders, by Johann Paul 
Wurffbain, 1863.
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in the Ernst Mayr Library of the Museum of Comparative Zoology, 
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