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male calling sites of the Australian toadlet (Uperoleia laevigata) are less 
densely shaded, more likely to be on bare ground, and farther from ponds 
than those of U. fusca (see article on p. 35). 
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scarlet Kingsnakes (Lampropeltis elapsoides) eat primarily elongate squamates, especially skinks and colubroid snakes (see article on p. 18). 
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southern pacific Rattlesnakes (Crotalus helleri) are one of six species of rat-
tlesnakes that partition habitats at Joshua tree national park in California 
(see article on p. 42). 
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Dr. Fitch’s classical study of the Copperhead 
(Agkistrodon contortrix) is frequently cited by her-
petologists as the single most influential publica-
tion that triggered their interest in snake ecology 
(Fitch, h.s. 1960. Autecology of the Copperhead. 
University of Kansas Publications of the Museum of 
Natural History (13):85–288).
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Fitch’s Anole (Anolis fitchi), named in honor of 
henry s. Fitch, was formally described by ernest 
e. Williams and William e. Duellman in 1984 
(Anolis fitchi, a new species of the Anolis aequa-
torialis group from ecuador and Colombia. 
University of Kansas Publications of the Museum of 
Natural History (10):257–266).
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a  T r I b u T e  T o  H e n r y  s .  f I T c H

this	issue	of	Reptiles & Amphibians	is	devoted	largely	to	the	memory	
of	henry	s.	Fitch	(hsF)	who	passed	away	on	8	september	2009,	just	

short	of	his	100th	birthday.	Although	we	suspect	that	many	of	our	read-
ers	are	already	well	aware	of	Dr.	Fitch’s	contributions,	for	those	who	may	
be	relative	newcomers	to	herpetology,	we	preface	this	tribute	issue	with	
some	relevant	background	information	(see	also	the	“profile”	below	and	the	
remembrances	beginning	on	p.	9).
	 As	 superintendent	 of	 the	 natural	 history	 Reservation	 at	 the	
University	of	Kansas	(now	the	Fitch	natural	history	Reservation),	hsF	
accumulated	more	than	32,000	capture	records	of	18	species	of	snakes	
over	a	50-year	span	of	fieldwork	from	1948	through	1997.	Recaptures	
of	marked	individuals	yielded	information	on	growth,	daily	and	seasonal	
movements,	longevity,	population	density,	and	more.	these	data	resulted	
in	numerous	publications	providing	many	of	the	most	detailed	accounts	of	
snake	natural	history	that	have	ever	been	published	or,	for	that	matter,	ever	
will	be	published.	these	include	the	classics	Autecology of the Copperhead	
(1960)	and	A Kansas Snake Community: Composition and Changes Over 50 
Years	(1999).	Dr.	Fitch	continued	to	conduct	fieldwork	in	Kansas	well	into	
his	90s,	especially	with	timber	Rattlesnakes.	For	these	accomplishments,	
hsF	is	appropriately	considered	the	“father”	of	snake	ecology.

	 these	feats	alone	would	merit	this	tribute	issue,	but	they	represent	
only	a	fraction	of	Dr.	Fitch’s	scientific	contributions.	his	herpetological	
works	also	include	long-term	studies	of	several	lizard	species	in	California,	
Kansas,	and	the	American	tropics.	he	spent	considerable	time	in	mexico,	
el	salvador,	nicaragua,	Costa	Rica,	ecuador,	and	the	Domincan	Republic,	
where	he	studied	the	ecology	and	behavior	of	anoles	(and	also	described	sev-
eral	new	species)	and	other	small	lizard	species,	and	documented	the	com-
mercial	exploitation	of	iguanas	(Ctenosaura	and	Iguana)	for	conservation	
purposes.	Furthermore,	he	made	major	contributions	to	our	knowledge	of	
plant	succession,	spiders,	birds,	and	mammals.
	 biologists	with	the	dedication,	enthusiasm,	energy,	longevity,	and	
breadth	of	knowledge	of	henry	Fitch	are	rare.	those	of	us	who	had	the	
opportunity	to	collaborate	with	him,	or	just	to	have	spent	time	with	him	in	
the	field	or	at	a	professional	meeting,	consider	ourselves	among	the	fortu-
nate.	We	are	indeed	pleased	to	dedicate	this	issue	and	portions	of	the	next	
two	issues	of	Reptiles & Amphibians	as	a	tribute	to	the	life	and	accomplish-
ments	of	Dr.	henry	Fitch.

the	editors	of	Reptiles & Amphibians

I	was	born	25	December	1909	at	the	Fitch	family	home	in	Utica,	new	
York,	and	two	weeks	later	was	named	henry	sheldon	Fitch	(after	my	

grandfather,	henry	Augustus	Fitch).	my	father,	Chester	Fitch,	graduated	
from	Williams	College	in	massachusetts	and	briefly	attended	harvard	
medical	school,	preparing	for	a	career	as	a	medical	doctor,	but	he	abruptly	
switched	directions	 in	 favor	of	an	outdoor	 life	as	an	agriculturist.	my	
mother,	Alice	ticknor	Chenery	Fitch,	was	from	belmont,	a	suburb	of	
boston,	massachusetts,	where	her	family	had	lived	since	the	1600s.	she	had	
gone	to	finishing	school,	with	training	in	music,	poetry,	and	other	cultural	
pursuits.	In	those	days,	young	women	rarely	trained	for	a	profession	outside	
of	the	home.	my	mother	enjoyed	the	outdoors,	and	it	was	quite	an	experi-
ence	for	her	to	move	from	the	suburbs	of	boston	to	fairly	wild	country	in	
the	west.	As	long	as	I	can	remember,	she	used	to	take	long	hikes,	often	by	
herself	or	with	me	and	my	siblings,	margaret,	Ruth,	and	Chester,	born,	
respectively,	september	1908,	December	1916,	and	march	1919.
	 When	I	was	one	year	old,	my	parents	moved	from	new	York	to	
southwestern	oregon	where	my	father	had	bought	a	“ranch”	of	116	acres,	
mainly	a	pear	and	apple	orchard	at	the	south	end	of	the	Rogue	River	Valley	
in	the	foothills	of	the	siskiyous,	near	the	oregon-California	border.	From	
our	orchard	to	the	south,	there	was	scrub	oak	in	the	foothills	and	fir	and	
pine	in	the	mountains,	rising	more	than	6,000	feet	to	the	crest	of	the	
siskiyous,	and	in	my	early	years	I	ranged	far	and	wide	over	the	wild	coun-
try	and	became	interested	in	wildlife	and	especially	reptiles.	the	common	
snakes	in	the	vicinity	of	our	orchard	were	the	Gopher	snake,	the	Western	
Yellow-bellied	Racer,	and	the	Common	Garter	snake;	the	one	really	com-
mon	lizard	was	the	pacific	Fence	lizard,	Sceloporus occidentalis.	We	also	had	
Western	skinks	and	alligator	lizards	on	our	land.
	 I	attended	a	one-room	school	with	grades	one	to	eight,	one	teacher,	
and	kids	who	were	backwoods	 types.	When	I	graduated	and	went	 to	

medford	high	school,	I	found	myself	somewhat	retarded	in	my	academic	
qualifications,	but	after	graduating	from	medford,	one	of	the	larger	high	
schools	in	the	state,	I	was	at	least	as	well	prepared	as	the	average	high	school	
graduate.	my	zoological	interests	were	innate	and	did	not	depend	on	any	
one	person,	but	natural	history	was	one	of	my	father’s	many	interests,	and	
he	encouraged	my	own	interest	by	conversation	and	by	having	many	books	
on	the	subject.	I	was	fascinated	by	any	kind	of	wild	animal	I	saw	and	espe-
cially	reptiles.	I	remember	grabbing	large	bullsnakes,	because	they	were	
common	on	the	ranch.	When	I	handled	a	bullsnake,	I	was	enthralled	and	a	
little	afraid,	and	often	my	hands	would	be	bleeding	from	the	bites.	the	real	
bonus	was	in	seeing	horrified	adults	scatter.	It	was	quite	a	feeling	of	power	
for	a	five-year-old.	I	am	sure	it	stimulated	my	interest	in	snakes.	Feeling	like	
a	snake	charmer,	I	could	impress	people	and	not	quite	understand	why	they	
were	so	afraid.	We	had	few	near	neighbors.	one	of	them,	earl	schuchard,	
was	my	buddy,	but	he	didn’t	approve	of	my	interest	in	snakes,	and	he	once	
told	me,	“my	Dad	says	that	one	of	these	times	you	will	grab	hold	of	the	
wrong	kind	of	snake,	and	that’ll	be	the	end	of	you!”
	 I	enrolled	at	the	University	of	oregon	as	a	zoology	major	in	1926	
when	I	was	16,	but	I	did	not	excel	as	an	undergraduate.	I	was	disillu-
sioned	by	the	college	courses	that	I	had	in	biology	and	zoology,	because	
the	Zoology	Department	at	the	University	of	oregon	had	a	strong	medical	
school	orientation.	those	who	didn’t	make	the	grade	to	become	doctors	
either	had	to	change	direction	completely	or	teach	biology.	there	was	no	
professor	in	the	department	who	had	any	interest	in	the	native	fauna	or	

Henry s. fitch
1

henry	s.	Fitch	as	told	to	Alice	Fitch	echelle

1		originally	published	in	Copeia	2000	(historical	perspectives,	p.	891),	copyrighted	
material	reprinted	with	permission	of	the	American	society	of	Ichthyologists	and	
herpetologists	(AsIh).
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who	could	identify	a	toad,	a	mouse,	or	a	snake;	thus,	I	had	no	stimulus	to	
be	a	zoologist	and	no	role	model	for	a	zoological	career.	still,	I	persisted	as	
a	zoology	major	without	any	clear	idea	of	my	future	profession.	In	fact	I	
did,	for	a	while,	contemplate	switching	to	geology	as	a	major	and	took	a	
number	of	courses	in	the	Geology	Department.	As	far	as	I	was	concerned,	
these	courses	were	far	more	stimulating	than	any	biology	course	I	was	able	
to	find	at	the	University	of	oregon.
	 I	knew	that	I	wanted	to	be	a	biologist	but	had	no	concept	of	the	career	
opportunities,	which	in	those	times	were	very	limited	compared	with	those	
available	now.	professor	earl	packard,	a	paleontologist	at	the	University	of	
oregon,	knew	my	father	and	made	geology	field	trips	with	summer	classes	
to	our	part	of	the	state.	I	took	his	course	at	the	University	of	oregon,	and	
he	strongly	suggested	that	I	go	to	the	University	of	California	for	gradu-
ate	work.	When	I	first	enrolled	at	U.C.	berkeley,	I	chose	Joseph	Grinnell,	
the	director	of	the	museum	of	Vertebrate	Zoology,	as	my	graduate	advisor.	
While	still	at	the	University	of	oregon,	I	read	the	massive	volumes	on	the	
reptiles	of	the	pacific	Coast	and	Great	basin	by	John	Van	Denburgh,	who	
was	the	herpetologist	at	the	California	Academy	of	sciences.	In	his	rather	
long	species	accounts,	he	quoted	from	publications	of	Grinnell,	and	espe-
cially	those	of	Charles	l.	Camp,	who	had	been	a	graduate	student	under	
Grinnell	and	who	had	written	some	papers	that	touched	on	natural	his-
tory.	Camp’s	main	contribution	to	herpetology	was	his	Classification of the 
Lizards,	and	his	main	interest	was	morphology.	however,	on	one	of	the	
University	of	California	field	trips,	he	visited	the	turtle	mountains	of	the	
Colorado	Desert	and	wrote	a	paper	on	the	desert	lizards	with	quite	a	few	
behavioral	notes	and	some	taxonomy,	and	I	was	impressed	by	this.	I	planned	
to	enroll	under	Camp	for	graduate	study	but	was	surprised	and	disappointed	
to	find	that	Camp	had	become	a	paleontologist	in	the	Geology	Department	
and	that	he	no	longer	worked	with	recent	animals.	I	took	two	of	Camp’s	
courses	in	my	first	year	at	berkeley:	the	Vertebrate	skeleton	and	elementary	
Vertebrate	paleontology.	I	enjoyed	both	courses	and	found	them	profitable.
	 Graduate	school	was	much	more	interesting	and	exciting	than	my	
undergraduate	work	at	the	University	of	oregon.	When	I	came	to	the	
museum	of	Vertebrate	Zoology	(mVZ)	in	1931,	it	had	just	moved	from	
an	overcrowded	and	inadequate	building	on	the	north	side	of	the	campus	
into	the	brand-new	life	sciences	building.	the	entire	west	end	of	the	build-
ing	was	occupied	by	the	museum	with	its	large	vertebrate	collection.	there	
were	graduate	students	doing	fascinating	field	studies	of	different	kinds	of	

animals,	some	of	which	were	totally	new	to	me,	and	I	began	meeting	people	
with	basic	interests	overlapping	my	own.	my	first	day	in	the	museum	I	met	a	
student	who	was	just	finishing	a	master’s	degree	studying	mountain	beavers,	
primitive	aplodontid	rodents	that	I	had	never	heard	of	before.	he	had	some	
in	captivity,	and	I	was	fascinated	by	them.	Alden	miller	had	just	gotten	his	
doctoral	degree	the	year	I	came.	During	my	first	semester	at	mVZ,	Grinnell	
met	with	me	and	three	other	new	students	in	weekly	orientation	sessions;	
he	presented	each	of	us	with	miller’s	published	thesis	(fresh	off	the	press)	on	
California	shrikes	and	suggested	that	we	use	this	as	a	model	for	a	detailed	
study	of	a	vertebrate.	We	were	all	impressed	and	inspired	by	miller’s	study.	
Grinnell	himself	was	primarily	an	ornithologist	and	secondarily	a	mammalo-
gist,	but	he	knew	very	little	about	reptiles.	he	had	published	natural	history	
notes	on	reptiles,	but	when	I	began	studying	alligator	lizards,	he	could	not	
have	told	me	how	to	distinguish	sex	in	these	lizards.
	 Grinnell,	up	to	this	stage	in	his	career,	had	a	somewhat	negative	atti-
tude	toward	graduate	students	and	was	reluctant	to	spend	time	on	them,	
because	he	was	very	active	in	research	on	birds	and	mammals	and	always	had	
field	projects	in	progress.	over	the	years,	however,	his	interest	in	graduate	
students	grew	stronger.	I	did	not	seem	very	promising	at	first,	I	am	sure,	but	
he	sensed	that	I	was	highly	interested	in	animals	in	general,	and	particularly	
in	reptiles,	and	was	quite	tolerant	of	my	shortcomings	in	other	directions.
	 I	always	have	admired	some	of	Grinnell’s	methods	with	regard	to	grad-
uate	students.	When	I	first	talked	with	him,	I	supposed	that	he	would	have	
suggestions	for	my	graduate	research.	Instead,	he	asked	me	what	I	was	inter-
ested	in	and	suggested	that	I	list	as	many	possible	projects	as	I	could	think	
of	and	come	back	to	see	him	in	a	few	days.	the	next	time	I	talked	with	him,	
he	suggested	that	I	cut	this	list	down	to	the	three	that	seemed	the	best	of	the	
lot,	taking	into	consideration	for	each	project	practicality,	predicted	time	to	
completion,	potential	scientific	value,	questions	to	be	answered,	travel	and	
funding	requirements,	and	prospects	for	successful	completion.	Following	
Grinnell’s	suggestions,	I	narrowed	the	possibilities	by	several	stages	and	
finally	settled	on	alligator	lizards	for	my	master’s	research.
	 Among	 those	who	determined	 the	 course	of	my	career,	 I	 should	
mention	especially	professor	e.	Raymond	hall,	who	brought	me	to	the	
University	of	Kansas	(KU)	to	take	charge	of	the	natural	history	Reservation	
(nhR)	and	to	teach	ecology.	I	first	met	him	when	he	was	a	young	assistant	
professor	and	curator	of	mammalogy	at	mVZ.	he	was	one	of	Grinnell’s	
early	students	and	was	so	highly	thought	of	that	he	worked	into	a	permanent	
position	in	the	museum.	After	my	first	academic	year	of	graduate	study	at	
mVZ,	I	enrolled	in	a	summer	course	taught	by	hall.	At	the	time,	he	was	
studying	the	mammals	of	nevada,	and	he	published	a	tome	on	this	work	a	
few	years	later.	there	were	about	eight	or	nine	of	us	in	the	summer	course,	
and	the	fieldwork	consisted	mainly	of	trapping,	especially	snap-trapping,	
small	mammals	and	preparing	them	as	study	skins.	We	also	collected	other	
vertebrates,	including	a	few	birds,	and	for	me,	especially,	reptiles	and	some	
amphibians.	this	was	my	first	experience	with	the	high	desert	herpetofauna	
of	the	Great	basin.	the	lizards	and	snakes	were	mostly	new	to	me,	and	dur-
ing	the	course	of	this	field	trip,	we	visited	many	localities,	covering	much	of	
the	state.	sampling	by	live-trapping	in	the	high	mountains	and	on	the	desert	
flats	was	a	great	learning	experience	for	all	of	us	in	the	class.
	 there	were,	of	course,	many	other	interesting	people	I	got	to	know	
while	in	graduate	school.	one	person	who	turned	out	to	be	my	good	friend	
during	the	course	of	graduate	work	was	Don	hatfield,	who	got	a	master’s	
degree	at	mVZ.	he	had	a	gift	for	writing,	became	involved	in	hollywood	
movies,	and	evidently	had	a	career	there	that	was	not	mainly	biological.	
Also,	there	was	Ward	Russell,	hall’s	field	assistant,	who	devised	the	dermes-
tid	beetle	method	of	cleaning	vertebrate	skeletons.
	 I	joined	AsIh	(American	society	of	Ichthyologists	and	herpetologists)	
in	the	early	1930s.	In	those	days,	getting	to	the	national	meeting	could	involve	
as	much	as	two	weeks’	absence	from	the	work	place,	and	with	my	limited	
funding,	the	cost	was	prohibitive	until	the	western	division	of	the	society	met	
in	berkeley	in	June	1934.	At	this	meeting,	I	first	met	Carl	hubbs	and	his	wife	
and	children.	they	were	on	a	collecting	trip	covering	many	of	the	western	

Postscript.2—henry	 Fitch	 was	 interviewed	 by	 Alice	 Fitch	
echelle,	her	husband	tony,	and	their	children	tyson	and	lena.	
the	interview	was	conducted	on	6	september	1998,	the	Fitch’s	
52nd	wedding	anniversary,	at	the	family	home	on	the	Fitch	
natural	history	Reservation,	lawrence,	Kansas.	Dr.	Fitch	has	
received	many	honors.	In	1950,	he	received	the	George	mercer	
Award	of	the	ecological	society	of	America	for	the	year’s	out-
standing	ecological	paper,	“ecology	of	the	California	ground	
squirrel	 on	 grazing	 lands”	 (American Midland Naturalist	
39:513–596).	his	publications	span	the	period	from	1933	to	
1999	and	are	still	in	progress.	In	1997,	the	American	society	
of	Ichthyologists	and	herpetologists	established	the	henry	s.	
Fitch	Award	for	excellence	in	herpetology,	to	be	made	annu-
ally	by	the	society	to	a	deserving	herpetologist	for	field	research.	
Dr.	Fitch	was	the	major	advisor	of	18	masters	and	14	doctoral	
students.	several	names	are	well	known	to	herpetologists:	John	
legler,	Russell	hall,	Dwight	platt,	michael	plummer,	Richard	
seigel,	Robert	Webb,	and	Robert	henderson.

—	margaret	m.	stewart,	historian

2		this	“postscript”	was	amended	to	this	“perspective”	when	it	was	
originally	published	in	2000.
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states.	hubbs	was	interested	to	know	that	I	was	working	on	garter	snakes,	and	
he	gave	me	some	localities	for	Thamnophis elegans vagrans that	were	farther	east	
than	the	range	was	known	to	extend	at	that	time.
	 George	myers	was	the	ichthyologist	at	stanford	University,	and	I	knew	
him	from	several	visits	to	the	museum	there.	myers	was	a	hot-shot	ichthy-
ologist	who	got	his	ph.D.	at	stanford	and	revitalized	ichthyology	there	after	
Jordan	passed	on.	myers	was	friendly	when	I	first	met	him.	At	stanford,	
Victor	twitty	was	studying	western	newts,	and	found	that	“Triturus torosus”	
was	a	composite	of	three	distinct	species	that	overlapped	in	some	areas	but	
were	really	very	different	in	color,	habitat,	and	habits.	the	differences	were	
quite	sharply	defined	in	the	larvae,	too.	two	of	the	species	were	limited	to	
California,	but	the	third	was	much	more	widespread,	and	that	was	the	one	
we	had	in	oregon.	I	found	that	twitty’s	Triturus (now	Taricha)	similans had	
been	named	long	before,	as	T. granulosus,	and	I	published	a	note	on	this	in	
1938.	After	the	note	had	been	submitted,	I	proudly	mentioned	my	discovery	
to	myers	when	he	was	visiting	at	mVZ,	but	he	told	me,	“I’m	working	on	
Triturus,”	and	he	seemed	very	resentful	that	I	had	infringed	on	his	territory.	
After	that,	he	was	consistently	hostile.	When	my	dissertation	was	published	he	
wrote	a	scathing	review.	there	was	nothing	good	in	it	at	all,	according	to	him,	
and	he	even	criticized	my	using	the	German	word	Artenkreis for	the	garter	
snakes	(in	those	years	before	World	War	II,	many	people	had	a	bias	against	
anything	Germanic).	subsequently,	Carl	hubbs	wrote	a	review	for	American 
Naturalist that	was	more	positive	and,	in	my	opinion,	more	insightful.	there	
was	mutual	antipathy	between	hubbs	and	myers,	representing	michigan	and	
stanford,	the	main	ichthyological	centers	in	the	country	at	that	time.
	 I	never	met	David	starr	Jordan,	but	my	brother-	 in-law,	Gaeton	
sturdevant,	took	a	course	in	ichthyology	from	Jordan	at	stanford	in	the	
late	’20s	or	early	’30s.	earl	herald	and	Robert	Rush	miller	came	to	mVZ	
for	experience	working	with	Grinnell	my	last	year	there	(1937).
	 From	1934	on,	I	was	employed	as	a	teaching	assistant	in	Grinnell’s	
courses	and	taught	economic	Vertebrate	Zoology	in	the	fall	semesters.	It	
was	a	course	for	forestry	majors,	and	it	emphasized	animals	such	as	bea-
vers	and	woodpeckers	that	are	important	in	forest	ecology.	In	the	spring	
semesters,	I	assisted	in	Zoology	113,	a	course	in	vertebrate	natural	history	
for	zoology	majors.	this	was	a	course	in	birds	and	mammals,	with	a	smat-
tering	of	herps,	that	was	taught	mainly	by	Grinnell,	with	hall	taking	the	
mammal	part	of	it.	It	was	the	best	course	I	had	ever	taken	in	my	student	
career.	Grinnell	gave	excellent	lectures.	I	assisted	in	it	over	a	series	of	years	
and	learned	more	each	time.
	 my	summers	were	spent	in	the	field.	several	times	after	the	summer	
of	1931,	when	I	worked	in	nevada	with	hall,	I	went	on	museum	field	trips	
as	a	member	of	an	mVZ	team.	on	these	trips,	the	objective	was	to	collect	
as	complete	a	sample	as	possible	of	the	vertebrate	fauna	of	a	specific	locality	
or	area.	We	spent	part	of	a	summer	collecting	in	the	vicinity	of	lehman	
Cave	in	nevada	to	sample	the	modern	fauna	as	a	basis	for	comparison	with	
the	pleistocene	cave	deposits.	every	summer	I	was	also	busy	with	my	field	
research	in	several	western	states,	but	mostly	in	California,	oregon,	and	
nevada,	with	much	less	time	in	Utah	and	Wyoming.	When	I	was	collect-
ing	garter	snakes	for	my	dissertation,	I	often	collected	pocket	gophers	for	
Grinnell.	he	needed	them	from	very	specific	localities	and	paid	me	by	the	
gopher,	not	very	much	per	gopher,	but	enough	to	finance	my	own	fieldwork.
	 After	the	conferring	of	my	doctorate	in	may	1937,	I	worked	in	the	
museum	preparing	my	dissertation	 for	publication	 in	 the	University	of	
California	publications	in	Zoology.	During	november	1937,	I	lived	with	
Jean	m.	linsdale	and	family	at	the	newly	dedicated	hastings	natural	history	
Reservation	in	monterey	County,	California,	and	was	due	to	come	back	and	
spend	more	time	in	the	spring	of	1938.	I	was	the	first	of	many	linsdale	field	
assistants	at	the	hastings	Reservation.	It	became	routine	for	mVZ	graduate	
students	to	spend	time	with	linsdale	at	hastings,	benefiting	from	his	guidance	
in	taking	field	notes.	but	there	were	complaints	from	some	that	linsdale’s	style	
of	biting	sarcasm	often	traumatized	students.	linsdale’s	career	ended	tragically	
with	deteriorating	health,	loss	of	memory	and	eyesight,	and	premature	death	
(in	the	1960s).	I	did	not	return	to	work	with	linsdale	as	planned	because	I	

had	qualified	for	a	government	job	and	was	hired	by	the	bureau	of	biological	
survey	(which	later	became	the	U.s.	Fish	and	Wildlife	service).	the	bureau	
had	started	out	as	a	research	organization	with	a	small	cadre	of	leading	natural-
ists	under	C.	hart	merriam.	by	the	time	I	was	hired,	the	survey	had	expanded	
and	changed	direction,	with	pest	control	as	a	major	priority.
	 the	bureau	needed	a	field	biologist	to	collaborate	with	the	Forest	
service	 at	 the	 Forest	 and	 Range	 experiment	 station’s	 san	 Joaquin	
experimental	Range	in	the	sierra	foothills	south	of	Yosemite	national	park.	
I	went	to	work	on	this	job	early	in	1938,	studying	the	ecology	of	range	
rodents.	In	order	of	their	importance	on	cattle	range,	these	rodents	were	the	
California	Ground	squirrel,	the	san	Joaquin	pocket	Gopher,	and	the	tulare	
Kangaroo	Rat.	Also	the	Audubon	Cottontail	was	of	some	importance.	In	
addition,	there	were	several	kinds	of	native	rats	and	mice,	including	Neotoma 
fuscipes, Peromyscus boylei,	and	Peromyscus truei,	that	were	common	in	the	
area,	not	to	mention	Microtus californicus,	which	was	rather	localized	but	
abundant	in	the	few	places	that	were	moist	enough	for	it.	Ground	squirrels	
were	the	focus	of	my	fieldwork.	I	had	been	familiar	with	ground	squirrels	
in	oregon	since	early	childhood	and	had	shot	and	trapped	many	of	them.	
At	the	san	Joaquin	Range,	they	were	superficially	the	same	but	much	wilier	
and	harder	to	trap	than	their	counterparts	in	southern	oregon.	they	were	
exceptionally	alert	and	suspicious	of	any	strange	object,	including	steel	traps	
placed	in	burrow	entrances,	and	generally	avoided	traps	by	circling	or	jump-
ing.	In	understanding	this	difference,	I	became	aware	that	during	the	snake	
season,	from	early	march	through	november,	the	ground	squirrels	were	at	
constant	risk	of	being	bitten	by	rattlesnakes	—	their	one	most	important	
natural	enemy.	these	populations	that	had	been	exposed	to	rattlesnake	pre-
dation	for	millions	of	years	were	behaviorally	quite	different	from	ground	
squirrels	from	more	northern	areas	where	rattlesnakes	were	either	absent	or	
were	much	more	recent	and	less	abundant.	I	had	been	interested	in	snakes	
from	my	start	there,	and	more	and	more	I	became	involved	with	rattlesnakes	
as	predators	on	the	local	rodents.	As	a	result,	I	started	marking	and	studying	
local	populations	of	the	pacific	Rattlesnake.
	 Jesse	nelson,	superintendent	at	the	san	Joaquin	Range,	disapproved	
of	a	natural	history	approach	and	thought	that	I	should	concentrate	instead	
on	so-called	pest	control.	It	got	to	the	point	where	nelson	would	assign	a	
fieldworker	the	chore	of	timing	my	day	in	the	field	—	how	much	time	was	
spent	on	snakes,	especially	when	we	had	a	crew	out.	soon	the	data	seemed	
to	indicate	to	my	employers	that	I	was	spending	36	hours	a	day	(my	own	
time	and	that	of	crew	members)	on	snakes	rather	than	on	rodent	control,	
and	I	was	ordered	to	stop	the	snake	work.	After	that,	I	rarely	brought	live	
snakes	to	the	headquarters.	but	whenever	I	caught	one	in	the	field,	I	would	
process	it	there,	“bootlegging”	this	part	of	my	research.
	 I	was	bitten	twice	by	rattlesnakes	in	the	course	of	my	work	at	the	
experimental	Range.	the	bites	were	not	life	threatening	but	were	traumatic	
experiences,	and	as	a	response,	I	changed	my	catching	and	handling	tactics.	
For	the	first	bite	(spring	of	1938),	I	went	to	a	doctor’s	office	and	had	a	shot	
of	serum.	I	was	allergic	to	the	shot,	broke	out	in	a	rash,	and	suffered	almost	
as	much	from	the	treatment	as	from	the	bite.	I	was	bitten	when	I	dropped	
the	snake	into	a	bag;	the	snake	could	strike	faster	than	I	could	withdraw	
my	hand.	the	second	bite	(spring	of	1940)	happened	almost	the	same	way.	
It	was	a	first-year	snake	recently	emerged	from	hibernation,	and	its	shot	
of	venom	seemed	even	more	potent	than	that	of	the	larger	snake	that	had	
bitten	me	in	1938.	I	had	changed	hands,	from	the	time	of	my	first	bite,	
and	never	again	grasped	a	snake	with	my	right	hand,	which	was	left	free	
to	write.	since	the	second	bite,	I	have	never	let	go	of	a	poisonous	snake	
without	first	holding	down	the	head,	having	learned	the	hard	way.	besides	
a	shot	of	serum,	accepted	treatment	for	a	bite	at	that	time	was	to	cut	at	the	
site	of	the	bite	and	then	apply	suction.	For	the	first	bite,	I	had	to	get	back	
to	my	car	and	then	drive	back	to	headquarters.	the	car	was	about	one-third	
mile	distant,	and	I	jogged	back	to	it	and	drove	to	headquarters,	and	my	
friend	harold	biswell	drove	me	to	madera	for	treatment.	the	second	bite	
happened	back	at	the	headquarters.	I	dropped	the	snake,	and	it	bit	me	on	
the	finger,	and	reflexively,	I	jerked	back	and	slung	it	20	feet,	which	may	
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have	caused	more	venom	to	be	injected.	I	was	working	with	ben	Glading,	
and	he	drove	me	in	to	madera.
	 I	was	drafted	in	the	spring	of	1941,	on	four	days’	notice,	and	I	think	
partly	or	maybe	entirely	because	of	my	age	(32),	I	was	put	in	the	medical	
Corps	and	was	assigned	to	a	station	hospital.	During	that	summer,	I	was	
sent	to	William	beaumont	General	hospital	in	el	paso,	texas,	and	had	
a	three-month	course	of	training	as	an	army	pharmacist.	soon	after	my	
return	to	Camp	san	luis	obispo,	California,	in	september	1941,	I	was	
released	from	the	army	on	the	grounds	that	I	was	too	old	to	serve,	being	
over	26,	and	this	was	when	the	one-year	term	of	draftees	(except	for	those	
26	or	older)	was	extended	indefinitely.	the	term-extension	triggered	draftee	
resentment	and	rioting	in	army	camps	across	the	country,	but	I	was	glad	to	
be	out	of	the	army	and	went	back	to	my	old	job	at	the	san	Joaquin	Range.
	 my	relief	was	short-lived	because	I	was	recalled	to	active	military	duty	
soon	after	pearl	harbor	was	bombed.	I	was	at	Camp	san	luis	obispo	for	
awhile,	then	assigned	to	a	hospital	at	sawtelle,	California,	subsequently	
assigned	to	the	348th	station	hospital	at	Camp	beale,	California,	and	
finally	was	shipped	overseas	in	late	1942	on	the	Victory	ship,	KoKomo.	
the	ship	carried	about	5,000	of	us	across	the	stormy	north	Atlantic	in	
quarters	that	were	crowded	and	dirty	and	that	reeked	of	sick	odors	because	
of	lack	of	adequate	ventilation.	We	were	part	of	a	large	convoy	and	had	
destroyer	escort.	the	hold	of	the	ship	was	partitioned	into	many	compart-
ments	that	could	be	used	as	air	space	to	keep	the	ship	afloat	after	possible	
torpedo	strikes,	and	the	unannounced	and	frequent	testing	of	the	electroni-
cally	operated	sliding	doors	that	sealed	off	our	compartments	was	a	grim	and	
persistent	reminder	of	the	expendability	of	the	individual	in	times	of	war.	
my	unit	was	sent	first	to	Cardiff,	Wales,	and	after	a	period	of	months	there,	
we	were	transferred	to	llandudno	on	the	northern	coast	of	Wales,	later	to	
near	nottingham	and	to	two	or	three	other	places	in	england.	After	D-Day,	
we	were	at	prestwick,	scotland,	a	first	stop	for	flying	casualties,	and	we	were	
often	routed	out	of	bed	during	the	middle	of	the	night	to	carry	the	wounded	
into	our	hospital	or	transfer	them	onto	another	plane	or	train.	Finally,	after	
the	invasion,	we	were	sent	to	France	and	eventually	to	occupied	Germany	
at	bremerhaven	where	I	spent	a	spring,	summer,	and	fall.	by	that	time,	the	
war	was	won;	there	was	a	point	system	for	releasing	veterans,	and	I	got	out	
of	the	army	sooner	than	some	of	my	colleagues	on	the	basis	of	my	advanced	
age.	I	was	sent	back	to	Camp	beale	near	marysville,	California,	where	I	was	
released,	and	after	a	night	of	hitchhiking,	I	arrived	back	home	at	medford,	
oregon,	in	november	1945	after	almost	five	years	in	the	army.
	 Army	life	during	the	war	was	not	very	conducive	to	pursuit	of	zoologi-
cal	interests.	When	we	had	time	off,	I	often	watched	birds.	Along	the	coast	
near	llandudno,	there	were	large	colonies	of	nesting	seabirds	on	a	long	rocky	
peninsula,	and	it	was	a	great	place	for	bird-watching.	earlier,	when	I	was	sent	
to	beaumont	General	hospital,	I	drove	my	car	to	el	paso	from	san	luis	
obispo.	I	had	weekends	free	and	explored	far	and	wide.	because	I	had	never	
before	done	fieldwork	in	that	part	of	the	country,	there	were	many	kinds	of	
herps	that	were	new	to	me,	and	I	sent	my	collections	back	to	mVZ.
	 While	stationed	at	various	places	in	england,	I	was	able	to	make	week-
end	trips	to	london,	where	I	frequented	the	zoo,	the	british	museum,	and	
many	bookstores.	At	that	time,	london	was	being	bombed	intermittently.	
the	infamous	“buzz	bombs”	were	a	hazard,	and	I	remember	hearing	many	
explosions,	but	none	was	ever	very	close	to	where	I	happened	to	be.
	 As	soon	as	I	got	home	to	medford,	oregon,	after	the	war,	I	wrote	to	
the	Fish	and	Wildlife	service	indicating	that	I	was	ready	to	return	to	my	
job.	the	U.s.	president	had	promised	that	all	GIs	would	be	entitled	to	their	
former	jobs	upon	being	released,	but	I	got	a	discouraging	reply	from	the	
Fish	and	Wildlife	service	saying	that	my	old	job	no	longer	existed.	they	
gave	me	the	name	and	address	of	the	director	of	River	basin	surveys.	these	
surveys,	initiated	by	the	soil	Conservation	service,	were	inventorying	ver-
tebrates	of	economic	importance	in	the	central	states.	I	talked	with	a	person	
who	had	recently	returned	from	the	war	and	gone	to	work	for	them,	and	he	
was	very	encouraging.	but	I	was	considerably	irked	because	I	was	not	being	
allowed	to	return	to	my	former	job	as	had	been	promised,	so	I	wrote	a	letter	

of	complaint	to	the	Fish	and	Wildlife	service.	I	told	them	that	I	was	not	
at	all	interested	in	working	on	River	basin	surveys	in	a	part	of	the	country	
that	was	unfamiliar	to	me,	and	that	I	was	disappointed	that	the	government	
was	not	fulfilling	its	responsibility	after	having	promised	draftees	that	their	
jobs	would	be	waiting	for	them.	It	seemed	to	me	that	the	government,	
especially,	should	live	up	to	its	promise.	In	the	letter,	I	mentioned	that	I	
was	not	applying	for	the	River	basin	survey,	but	instead	I	was	returning	to	
the	san	Joaquin	experimental	Range	(sJeR)	on	my	own	to	salvage	what	I	
could	of	my	research	there.	I	don’t	know	what	became	of	that	letter,	but	it	
must	have	caused	some	stir.	After	about	three	weeks,	I	received	a	reply:	they	
had	“found”	some	funds	for	salary	and	would	be	glad	to	have	me	go	back	
to	the	sJeR	and	finish	up	my	projects	there.	I	returned	to	the	sJeR,	spent	
all	of	1946	there	and	also	the	spring	of	1947,	dividing	my	time	between	
fieldwork	and	writing.	on	6	september	1946,	I	married	Virginia	Ruby	
preston,	whom	I	had	met	at	a	party	soon	after	returning	home	from	the	
war.	We	were	allowed	to	live	in	a	little	house	near	the	sJeR	headquarters.	
I	completed	a	series	of	papers	for	publication,	and	production	was	in	high	
gear.	but	dissension	developed	between	my	bosses	in	the	Fish	and	Wildlife	
service	and	the	Forest	service,	resulting	in	my	transfer	to	louisiana.
	 In	may	1947,	Virginia	and	I	drove	our	own	car	and	a	government	car	
from	the	san	Joaquin	Range	to	Alexandria,	louisiana,	and	lived	in	a	hous-
ing	project	at	nearby	leesville.	During	our	year	in	louisiana,	I	worked	in	
the	national	Forest,	20–40	miles	from	leesville,	studying	quail,	mourning	
doves,	armadillos,	cotton	rats,	and	deer.	my	work	in	louisiana	would	have	
continued	except	that	I	was	invited	by	e.	Raymond	hall	to	apply	for	the	
position	of	ecologist	at	the	University	of	Kansas	(KU).	hall	had	been	the	
mammalogist	at	mVZ	at	berkeley,	but	when	he	lost	out	to	Alden	miller	for	

henry	Fitch	in	Army	pharmacy	school,	William	beaumont	General	hospital,	el	
paso,	texas,	August	1941.	the	uniform	was	a	World	War	I	cavalry	suit	because	
that	was	all	that	was	available	at	the	camp	at	that	time.
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the	directorship,	he	returned	to	his	alma	mater	as	director	of	the	University	
of	Kansas	natural	history	museum	and	as	chairman	of	the	(then)	Zoology	
Department.	he	knew	me	well	 from	the	trip	to	nevada	and	from	our	
association	at	mVZ.	I	had	also	worked	for	him	on	his	major	studies	of	
American	weasels.	he	was	aware	of	my	work	with	linsdale	at	the	hastings	
Reservation	and	had	me	in	mind	for	the	job	on	the	newly	created	reservation	
at	the	University	of	Kansas.	this	land	had	been	owned	since	1910	by	the	
University	of	Kansas,	and	hall	had	persuaded	the	chancellor	that	its	best	use	
might	be	as	a	natural	history	reservation.	I	came	to	KU	and	gave	a	seminar	
on	my	work	at	sJeR	and	got	the	job.	this	was	a	very	strategic	time	to	start	
in	university	teaching	because	the	GI	bill	of	Rights	had	been	passed,	and	
universities	were	full	of	returning	veterans	whose	higher	education	was	being	
financed	by	the	government.	At	KU,	at	least	half	the	courses	in	the	depart-
ment	were	being	taught	by	graduate	students.	I	started	my	teaching	career	
with	the	title	of	instructor,	as	was	customary	then,	in	the	fall	of	1948.	I	was	
promoted	to	assistant	professor	after	my	first	year,	and	finally	to	full	profes-
sor	in	1958.	From	July	1948	through	February	1950,	we	lived	on	campus	
in	the	sunnyside	housing	project	near	where	Allen	Field	house	stands	now,	
and	on	1	march	1950	moved	into	the	new	residence	on	the	reservation.
	 I	was	brought	to	KU	to	be	superintendent	of	the	reservation	and	to	teach	
ecology.	Up	to	this	point,	KU	did	not	have	an	ecologist.	I	think	professor	
Worthy	horr	taught	a	course	in	plant	ecology,	and	mr.	mcnair	had	taught	
animal	ecology	a	few	years	previously	but	had	since	deceased.	ecology	was	
just	beginning	to	come	into	its	own;	I	had	never	had	a	course	in	ecology	
myself.	I	taught	it	during	fall	semesters,	and	for	the	first	few	years,	I	had	large	
classes	of	about	30–35	students.	In	1968,	when	we	returned	from	sabbatical	
in	Costa	Rica,	my	teaching	duties	were	switched	from	ecology	to	natural	his-
tory,	because	KU	was	acquiring	several	ecologists	of	different	types.	to	me,	it	
has	been	much	more	satisfying	to	teach	natural	history	than	ecology.
	 As	a	mammalogist,	hall	was	anxious	to	have	some	mammal	research	
done	on	the	reservation.	I	was	mammal-oriented	after	my	work	at	the	san	
Joaquin	Range	and	started	some	large-scale	studies	of	small	mammals	with	
live-trapping	and	marking,	and	that	was	how,	for	years,	I	spent	a	major	part	of	
my	time.	Also	I	studied	lizards,	including	Five-lined	skinks	and	Great	plains	
skinks,	now	almost	gone	because	of	habitat	changes,	but	at	earlier	stages	
of	succession,	they	were	abundant	and	conspicuous.	After	several	seasons,	I	
developed	a	live-trap	for	catching	snakes,	and	put	out	longer	and	longer	trap	
lines	for	the	snakes	that	came	to	hibernate	at	hilltop	rock	ledges.	In	1957,	I	
learned	how	to	trap	them	in	the	fields,	where	they	disperse	in	summer,	by	
putting	up	drift	fences,	and	this	was	labor	intensive;	a	substantial	portion	of	
my	fieldwork	here	on	the	reservation	has	consisted	of	live-trapping	snakes.
	 every	part	of	the	reservation’s	square	mile	has	changed,	to	the	extent	that	
it	is	hardly	recognizable	as	the	same	area	I	first	saw	more	than	50	years	ago.	
From	almost	any	standpoint,	it	would	look	entirely	changed,	but	the	wooded	
part	has	changed	relatively	little	compared	to	the	originally	open	areas.	the	
woodlands	have	changed	through	the	dying	out	of	the	large	American	elms	
that	were	the	dominant	trees.	these	were	replaced	by	ash	and	a	variety	of	
other	tree	species	with	the	climax	species	constantly	gaining	and	spreading	to	
places	where	they	formerly	had	been	absent.	osage	orange,	honey	locust,	and	
mulberry	are	pioneer	invaders	of	the	land	that	was	formerly	cultivated	or	that	
was	overgrazed	pasture,	and	on	these	former	open	areas,	dense	weeds,	brush,	
shrubs,	and	seral	trees	became	prominent	as	stages	toward	a	climax	forest.
	 every	animal	species	has	changed	in	distribution	and	abundance,	and	in	
general,	the	grassland	species,	especially	those	of	shortgrass,	have	disappeared.	
It	has	been	a	long	time	since	I	have	found	a	bullsnake	on	the	reservation,	
but	in	the	first	few	years,	they	were	common	in	the	pasture	areas.	tallgrass	
species	like	the	Yellowbellied	Racer	and	the	prairie	Kingsnake	are	still	here,	
but	they	are	becoming	much	more	scarce.	even	some	forest	species,	notably	
the	timber	Rattlesnake,	have	disappeared	completely	from	our	square	mile.	
Although	its	habitat	is	forest,	it	requires	open	sunny	places	to	bask,	and	the	
continuous	canopy	that	has	developed	has	eliminated	basking	places.	Despite	
considerable	anthropogenic	mortality,	most	of	the	timber	Rattlers,	perhaps	
20,	caught	in	the	last	few	years	have	been	from	the	KU-owned	nelson	tract	

adjoining	the	reservation	to	the	north	or	from	farms	immediately	adjacent	
to	the	nelson	tract.	I	remember	only	one	record	in	recent	years	from	the	
reservation,	and	that	was	near	the	headquarters.	that	one	adult	male	timber	
Rattler	must	have	wandered	far	from	his	home	range.
	 I	had	always	wanted	to	do	fieldwork	with	reptiles	in	the	tropics	and	
finally	was	able	to	do	so	at	age	55	when,	in	1965,	I	took	the	organization	
for	tropical	studies	course	in	Costa	Rica.	During	the	course,	we	covered	
most	of	the	country	and	became	familiar	with	its	fauna,	and	I	laid	the	
groundwork	for	later	study	of	local	lizard	populations.	In	1967–1968,	
on	sabbatical	from	KU,	I	returned	to	Costa	Rica	on	a	national	science	
Foundation	grant	with	a	truck	and	camper	and	my	wife,	daughter	Alice	
(20),	and	son	Chester	(14).	our	older	son	John	was	at	that	time	based	in	
hawaii	and	working	for	the	smithsonian	Institution	on	their	pacific	bird	
project.	With	the	help	of	my	team,	Alice	and	Chester,	I	established	tran-
sects	(north–south	and	east–west)	spanning	Costa	Rica	with	14	study	areas	
with	individually	marked	populations	of	15	lizard	species.	six	of	these	spe-
cies	were	represented	at	two	or	more	of	the	study	areas	revealing	the	effects	
on	reproductive	cycles	of	contrasting	climates,	from	rain	forest	and	cloud	
forest	to	xeric	scrub.	each	area	was	revisited	at	six-week	intervals	in	1968,	
and	sampling	of	these	same	areas	was	continued	through	the	early	1970s.
	 Another	major	project	was	a	comparative	study	of	anoles,	about	50	
species,	from	mexico	to	ecuador,	mostly	on	the	mainland,	but	including	
several	in	the	Dominican	Republic.	habitat,	seasonal	schedule	of	activity,	
breeding	season,	dewlap	displays,	and	sexual	size	difference	were	found	to	
be	closely	related.
	 A	third	project	was	a	natural	history	and	conservation	study	of	Green	
Iguanas	(Iguana iguana)	and	ctenosaurs	(Ctenosaura similis)	in	nicaragua	
and	other	Central	American	countries.	In	many	latin	American	countries,	
these	large	lizards	constitute	an	important	food	source,	but	overhunting	
and	habitat	loss	have	eliminated	them	or	caused	drastic	reduction	through	
much	of	the	range.	Appropriate	conservation	measures	have	the	potential	
to	restore	populations	of	these	hardy	and	prolific	lizards,	with	a	tremen-
dous	economic	benefit	to	the	local	people.	With	my	former	student,	bob	
henderson	of	the	milwaukee	public	museum,	I	began	fieldwork	in	1976;	
more	than	1,000	ctenosaurs	and	343	Green	Iguanas	were	examined,	mea-
sured,	and	weighed,	mostly	in	the	markets	of	nicaraguan	towns	and	vil-
lages.	At	that	time,	nicaragua	was	still	controlled	by	the	somoza	dictator-
ship.	our	study	was	sponsored	by	the	banco	Central	of	managua.	the	
International	Fund	for	Animal	Welfare	sponsored	several	more	trips	to	
nicaragua	in	the	1980s.	During	these	visits,	I	worked	with	the	Government	
of	 Reconstruction	 (sandinista)	 and	 their	 conservation	 organization,	
Instituto	nicaraguense	de	Recursos	naturales	y	del	Ambiente	(IRenA),	
and	a	Five-Year	plan	for	iguana	conservation	and	restoration	was	instituted.
	 the	three	major	thrusts	of	my	tropical	research,	described	above,	over-
lapped	in	time	and	study	areas.	the	fieldwork	spanned	20	years	with	at	least	
one	trip	annually	to	the	countries	involved,	including	mexico,	Guatemala,	
el	salvador,	honduras,	nicaragua,	Costa	Rica,	panama,	ecuador,	and	the	
Dominican	Republic.
	 I	retired	in	1980	and	am	enjoying	life	while	continuing	some	of	my	
former	activities,	the	ones	that	I	most	relish,	and	that	includes	trapping	
snakes.	In	the	1980s	and	1990s,	I	was	involved	with	rattlesnake	roundups	
in	oklahoma	(Western	Diamondbacks)	and	Kansas	(prairie	Rattlers).	like	
most	herpetologists	and	conservationists,	I	am	opposed	to	the	roundups,	
but	they	do	offer	great	opportunities	to	learn	more	about	the	ecology	of	the	
species	and	how	to	conserve	them.
	 When	I	retired,	I	was	told	by	the	KU	administrators	that	Virginia	
and	I	could	continue	to	live	in	the	residence	here	on	the	natural	history	
Reservation	as	long	as	that	was	to	the	advantage	of	the	university.	We	try	to	
be	useful,	and	anyone	who	has	any	interest	in	natural	history	or	ecology	is	
encouraged	to	visit	and	use	the	area.
	 my	wife	Virginia	had	no	biological	background	except	for	a	high	school	
course	in	biology,	but	she	has	always	had	an	avid	interest	in	natural	history.	
snake	hunts	were	prominent	during	our	courtship,	and	she	read	up	on	herps	
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and	became	well	versed	in	herpetology.	During	our	early	years	on	the	reserva-
tion,	Virginia	often	accompanied	me	in	the	field	and	helped	in	many	ways,	
including	making	plant	surveys	and	assembling	spider	collections.	While	
tending	traplines	for	both	small	mammals	and	snakes,	Virginia	recorded	
the	field	data,	making	my	handling	of	live	animals	much	easier	and	more	
efficient.	she	also	typed	most	of	my	manuscripts,	and	we	have	always	read	
proofs	together,	even	on	our	wedding	night.	Virginia	has	not	done	as	much	
fieldwork	with	me	in	recent	years	because	of	health	problems	and	susceptibil-
ity	to	poison	ivy,	chiggers,	and	ticks.	however,	she	still	helps	me	in	preparing	
live	animal	displays	for	visiting	school	children	and	in	numerous	other	ways.
	 our	three	children,	John	(the	oldest),	Alice,	and	Chester	(the	young-
est),	all	enjoyed	growing	up	on	the	reservation	and	helped	me	in	various	
ways.	John	was	a	special	help	in	policing	the	area	during	hunting	seasons.	
Alice,	even	from	the	time	when	she	was	in	junior	high	school,	was	a	great	
help	to	me	in	recording	field	data	on	thousands	of	snakes	and	other	ani-
mals.	Chester	was	especially	helpful	in	obtaining	glass	lizards	when	I	was	
studying	them	in	the	1970s.	he	organized	his	friends	to	help	with	the	
hunting,	paying	a	small	fee	for	each	lizard	caught,	while	still	making	a	bit	
of	a	profit	for	himself.	John	now	teaches	environmental	courses	at	Florida	
Gulf	Coast	University.	he	lives	in	naples,	Florida.	Alice	is	a	research	asso-
ciate	in	the	Zoology	Department	at	oklahoma	state	University.	she	and	
her	husband	tony	echelle	have	worked	together	as	a	research	team	for	the	
past	30	years.	Chester	runs	a	rental	management	service	in	lawrence,	and	
he	and	his	wife	Deanna	live	about	a	half-mile	from	the	reservation.
	 In	retrospect,	my	main	professional	accomplishments	have	involved	
long-term	field	studies	that	usually	entailed	individual	marking	of	live	ani-
mals	in	natural	populations	(lizards,	snakes,	rodents)	and	collecting	demo-
graphical	data.	these	field	studies	have	extended	over	64	years:	Sceloporus 
occidentalis at	berkeley,	California,	and	at	my	former	home	in	Jackson	
County,	southwestern	oregon,	mid-1930s;	snakes	(especially	Crotalus viri-
dis and	Pituophis catenifer)	and	rodents	(especially	Otospermophilus beecheyi 
and	Dipodomys ordii),	 late	1930s	and	early	1940s,	at	 the	san	Joaquin	
experimental	Range,	madera	County,	California;	snakes	(18	species)	and	
rodents	(especially	Microtus ochrogaster and	Peromyscus leucopus)	at	the	
University	of	Kansas	natural	history	Reservation,	1948–1999;	lizards	of	
15	species	at	14	localities	of	contrasting	habitats	on	north–south	and	east–
west	transects	in	Costa	Rica,	1967–1973.
	 my	field	studies,	as	outlined	above,	have	demonstrated	that	mark-
recapture	procedures,	extending	over	periods	of	years,	are	useful	for	under-
standing	species’	demographies	and	demonstrating	that	erroneous	ecological	
impressions	may	result	from	a	short-term	study	or	one	confined	to	a	specific	
locality.	(Journals	of	my	fieldwork	are	slated	to	be	deposited	at	the	Kansas	
ecological	Reserves	office	where	they	will	be	accessible	to	future	workers.)

	 my	1940	publication	on	 the	“ordinoides	Artenkreis”	of	Western	
Garter	snakes	is	now	long	forgotten,	and	taxonomy	has	undergone	drastic	
changes,	but	I	consider	that	paper	to	be	by	far	the	most	scholarly	and	impor-
tant	of	all	my	studies.	From	fieldwork	over	much	of	the	western	United	states	
and	examination	of	all	available	museum	specimens,	I	was	able	to	show	that	
the	morphological	characters	upon	which	classification	was	based	were	highly	
adaptive	and	were	closely	linked	with	behavior,	habits,	and	habitat.
	 economic	constraints	have	prevented	me	from	attending	AsIh	meet-
ings	regularly	or	frequently,	but	I	have	attended	them	whenever	feasible	
over	the	past	64	years.	In	recent	years,	I	have	enjoyed	making	joint	camping	
trips	to	some	of	the	meetings	with	tony	and	Alice.	Attending	the	meetings	
has	always	been	an	exhilarating	experience	for	me,	because	AsIh	members	
have	always	been	leaders	in	the	field.	over	the	years,	the	cost	of	being	a	
herpetologist	has	escalated,	and	I	strongly	recommend	that	AsIh	do	what	
it	can	to	counter	this	trend,	for	example,	by	holding	down	costs	of	registra-
tion	fees	and	housing	at	the	annual	meetings.	It	would	be	well	always	to	
hold	meetings	where	camping	facilities	are	available.
	 I	have	seen	great	changes	in	herpetology	and	herpetologists	over	the	
years.	In	the	1920s	and	1930s,	there	were	only	a	few	individuals	who	were	
active	in	herp	research	in	the	United	states.	the	field	was	dominated	by	
those	such	as	stejneger,	barbour,	Ruthven,	and	Klauber.	studies	were	
almost	entirely	in	systematics.	Information	on	life	histories	and	ecology	
accumulated	mainly	in	the	form	of	notes	and	was	anecdotal.	A	common	
type	of	publication	was	an	annotated	county	list.	In	the	1930s,	when	I	first	
attended	AsIh	meetings,	studies	were	oriented	to	morphology	and	system-
atics,	almost	exclusively.	the	major	change	has	been	a	shift	of	interest	to	
behavior,	demography,	and	ecology.	Fieldwork	in	the	early	1900s	consisted	
mostly	of	collecting	animals	that	could	be	preserved	for	later	study	in	the	
lab.	now,	herpetology	is	thriving	as	never	before,	and	the	increased	interest	
is	very	gratifying.	A	phenomenon	of	the	present	generation	is	the	female	
herpetologist;	there	are	now	more	women	than	men	in	some	herpetology	
classes,	and	a	high	proportion	of	research	publications	have	female	authors.	
When	I	was	growing	up,	I	never	saw	a	woman	react	to	the	sight	of	a	live	
herp	other	than	with	horror	and	revulsion.	of	course,	there	were	a	few	pio-
neers	even	in	the	early	1900s	like	Doris	Cochran	of	the	national	museum	
and	helen	t.	Gaige	at	the	museum	of	Zoology,	University	of	michigan.
	 my	father	encouraged	my	early	interest	in	reptiles	and	helped	me	build	a	
large,	outdoor	screen	cage	in	which	I	kept	many	different	kinds	which	coexisted	
more	or	less	harmoniously.	these	were	mostly	local	species,	but	I	obtained	the	
name	of	a	texas	dealer,	the	“snake	King,”	and	purchased	a	variety	of	kinds	
from	him,	including	Indigo	snake,	berlandier’s	tortoise,	Collared	lizard,	
and	ctenosaur.	Also,	I	made	contact	with	a	German	herpetologist,	Werner	
schröder,	and	by	mail	sent	him	several	local	kinds	in	exchange	for	european	
species.	since	then,	herpetoculture	has	become	a	very	popular	hobby.	some	
species	are	best	known	from	observations	in	zoos	or	private	collections.	this	
interest	is	commendable,	but	there	is	danger	that	rare	and	endangered	species	
will	be	adversely	affected	by	overzealous	and	illegal	collecting.
	 For	as	long	as	I	can	remember,	interest	in	reptiles	and	amphibians	
has	been	a	dominant	influence	in	my	life,	and	other	interests	have	seemed	
relatively	minor.	Finding	and	capturing	herps	has	often	involved	strenuous	
exercise,	and	I	always	liked	that.	Distance	running	was	one	of	my	habits.	
At	the	University	of	oregon	in	my	sophomore	and	junior	years,	I	was	on	
the	crosscountry	team	and	ran	the	mile	and	two-mile	in	track.	I	especially	
enjoyed	tennis,	since	we	had	a	tennis	court	at	the	ranch	where	I	grew	up.	
In	my	high	school	years,	I	routinely	played	tennis	with	my	father	and	in	
later	years	played	with	my	sister,	Ruth.	Also,	I	enjoyed	scrub	soccer	and	
basketball	and	would	often	assemble	neighborhood	kids,	all	younger	than	
I,	with	my	younger	siblings,	for	games	with	three	to	six	or	seven	participat-
ing.	In	1923	(or	’24?)	when	there	was	a	local	tennis	tournament,	I	won	the	
junior	championship	(under	age	16)	of	medford.	As	an	adult	in	Kansas,	
I	continued	the	gaming	tradition,	with	intrafamily	teams	of	my	children,	
their	friends,	graduate	students,	and	eventually	my	grandchildren.	In	more	
recent	years,	ping	pong	has	partly	replaced	the	more	rigorous	games.

henry	 Fitch	 on	 the	 Fitch	 natural	 history	 Reservation	 holding	 a	 Red-sided	
Gartersnake	(Thamnophis sirtalis parietalis);	23	may	1991.
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Henry Fitch and the Practice  
of Natural History

harry	W.	Greene

Department	of	ecology	and	evolutionary	biology
Cornell	University,	Ithaca,	new	York	14853	(hwg5@cornell.edu)

texas	Alligator	lizards	were	first	described	from	the	Devil’s	River	in	
1858	and	a	century	later,	when	I	encountered	them	in	photographs,	

there	was	still	almost	nothing	known	about	those	snaky,	bright-eyed	rep-
tiles.	As	a	missouri	youth,	hungry	for	wilder	places	and	imagining	myself	a	
trailblazing	naturalist,	I	pored	over	accounts	in	hobart	smith’s	Handbook 
of Lizards of	two	related	West	Coast	anguids	—	especially	field	studies	by	
henry	Fitch,	who	referred	to	them	as	“unusually	intelligent”	and	saw	a	
southern	Alligator	lizard	hold	off	Yellow-billed	magpies	by	hissing	and	
threatening	with	open	jaws,	tail	curled	forward	like	a	shield.	someday,	I	
thought,	I’ll	roam	the	mexican	borderlands	and	learn	something	exciting	
about	Gerrhonotus infernalis!
	 Fitch’s	photo	also	caught	my	attention	among	the	“influential	sau-
rologists”	profiled	in	smith’s	Handbook because	he	wore	a	World	War	I	
cavalry	hat	and	looked	intense,	as	if	distracted	from	some	important	task.	
his	publications	in	our	local	college	library	provided	a	University	of	Kansas	
address,	so	I	wrote	announcing	my	upcoming	herpetological	career	and	ask-
ing	questions	about	proposed	texas	fieldwork.	however	pretentious	that	
letter,	right	back	came	henry’s	cordial,	hand	written	explanation	of	how	
to	sex	alligator	lizards:	“by	grasping	the	base	of	the	tail,	gently	twisting	it,	
and	exerting	pressure	with	the	thumb	ventrally,	one	can	cause	a	hemipenis	
to	be	exposed.	Failing	in	several	such	attempts,	one	may	be	reasonably	sure	
the	specimen	is	a	female.”
	 I	knew	ventral	meant	underside	and	penes	were	for	copulation,	but	
couldn’t	have	realized	a	high	school	internship	with	henry	would	set	my	
course	or	that	he	would	author	almost	200	publications,	more	than	4,000	
pages	on	plants,	snails,	spiders,	and	diverse	vertebrates.	this	unassuming	
man	started	graduate	work	at	berkeley’s	museum	of	Vertebrate	Zoology	in	
1931,	when	the	discoveries	of	Charles	Darwin	and	Alfred	Russel	Wallace	
were	still	relatively	fresh,	and	took	his	first	academic	position	in	1948,	five	
years	before	James	Watson	and	Francis	Crick	unraveled	DnA.	Decades	
later,	after	henry	summarized	half	a	century	of	fieldwork	at	a	sympo-

sium	in	his	honor,	a	graduate	student	wryly	noted	that	thanks	to	him	she	
couldn’t	call	four	years	of	horned	lizard	population	research	“long	term.”	
Applause	typically	occurs	after presentations,	but	his	arrival	at	the	podium	
that	day	provoked	a	standing	ovation	before	he	began	speaking.
	 With	henry’s	passing	I	want	to	honor	his	impact	on	biology	and	
me	personally	by	reflecting	on	a	conundrum.	Although	Darwin,	Wallace,	
and	countless	others	have	been	drawn	into	nature	by	orchids,	beetles,	or	
whatever	seized	their	fancy,	and	this	is	surely	truer	now	than	ever	before,	
acclaim	typically	comes	from	generalizing	rather	than	gathering	facts.	ernst	
mayr,	for	example,	was	renowned	for	evolutionary	theory	and	less	widely	

Henry s. fitch (1909–2009):  
field notes on a Wonderful life

1
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1		Originally published in Herpetological Review 40:393–400 (2009). Reprinted 
with permission.

henry	sheldon	Fitch	passed	away	on	8	september	2009,	just	a	bit	shy	of	his	100th	birthday	(25	December).	In	lieu	of	a	traditional	obituary,	and	
because	an	autobiographical	account	of	his	life	recently	appeared	(echelle	and	stewart	2000),	several	former	students	and	colleagues	each	describe	
their	personal	memories	of	the	man	deservedly	referred	to	as	the	“father	of	snake	ecology.”	Although	each	of	the	remembrances	brings	a	different	
perspective,	three	common	threads	run	through	all	of	them,	namely:	henry	Fitch’s	energy,	enthusiasm,	and	decency.

henry	Fitch	and	Rainbow	trout;	ca.	1920	at	Klamath	lake,	oregon.
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so	for	describing	more	than	400	new	species	and	subspecies	of	birds.	At	first	
glance	then,	henry’s	career-long	focus	on	organisms	seems	anachronistic,	
the	widespread	esteem	in	which	he’s	held	a	bit	surprising.	In	a	forthcoming	
book,	Tracks and Shadows: Field Biology as Art,	I’ve	set	out	to	illuminate	
that	stature	as	well	as	more	generally	assess	the	enduring	values	of	natural	
history.	here	I’ll	draw	on	correspondence	and	interviews	of	my	teenage	
mentor,	with	the	goal	of	addressing	a	question:	why	did	he	do	it?
	 one	of	our	extended	dialogs	was	soon	after	henry	had	fallen	and	
spent	a	chilly	night	stranded	in	a	creek,	and	except	for	the	incident’s	notori-
ety	he	seemed	surprisingly	unfazed	—	search	dogs	were	hopelessly	confused	
because	his	scent	trail	was	everywhere on	the	Reservation,	and	he’d	been	
conscious	when	helicoptered	to	a	hospital.	Daughter	Alice	was	visiting	her	
folks,	and	we	talked	all	afternoon	and	late	into	evening.	Almost	80,	with	
raven	black	hair,	henry’s	wife	Virginia	served	fried	chicken,	mashed	pota-
toes	with	gravy,	corn	on	the	cob,	and	home-made	rolls,	and	she	fairly	spar-
kled	as	conversation	meandered	from	our	first	visit	and	the	whereabouts	of	
former	graduate	students	to	details	of	Fitch	family	life.	When	I	smiled	at	
her	mention	of	“youthful	indiscretions,”	Virginia	said	she	married	young	
and	divorced	the	other	guy.	“then,”	she	exclaimed,	grinning	at	me	and	
hugging	her	husband	from	behind	his	chair,	“I	met	this	wonderful	guy!”
	 From	time	to	time	I	checked	a	list	of	questions,	and	although	in	cor-
respondence	henry	had	been	enthusiastic	about	my	book	proposal,	his	
answers	weren’t	effusive.	I’d	known	this	wasn’t	going	to	be	easy,	if	for	no	
other	reason	than	constitutional	reticence	—	as	Randy	Reiserer	wrote	in	a	
dissertation	acknowledgment	of	his	undergraduate	advisor,	“I	never	met	
anyone	who	can	say	so	much	with	so	few	words,	or	indeed,	without	any	at	
all.”	but	I	wanted	to	understand	why	henry	does	the	work,	keeps	catching	
still	more	snakes,	and	what	the	practice	of	natural	history	meant	to	him,	
so	finally	I	blurted	out	something	about	having	my	own	problems	shrink	
in	the	face	of	grandeur	and	diversity.	“sounds	good	to	me”	was	all	he	said,	
with	a	soft	chuckle	and	maybe	a	hint	of	irony.
	 I	also	hoped	to	learn	how	henry	knew	what	to	record,	given	he	began	
gathering	data	in	the	1930s	for	which	there	were	no	guiding	theories.	his	
papers	typically	set	forth	the	ecology	of	target	species,	with	insights	woven	
among	empirical	 findings	—	the	thesis	work	on	alligator	 lizards,	e.g.,	
addressed	advantages	of	viviparity	by	noting	that	“eggs	left	in	the	ground	
are	exposed	to…egg-eating	reptiles,	mammals,	and	insects,	and	to	extremes	
of	temperature	and	danger	of	desiccation,	while	those	carried	by	the	female	
probably	stand	a	better	chance	of	developing	into	independently	successful	
young.”	In	1949	he’d	laid	out	in	Ecology details	of	what to	write	down,	but	
almost	nothing	as	to	why particular	information	would	interest	other	biolo-
gists.	And	in	1966	Robert	macArthur	and	eric	pianka’s	brilliant	paper	on	
optimal	foraging	would	inspire	widespread	measurement	of	parameters	that	
henry	had	been	recording	for	decades	with	no	conceptual	prompting.
	 so	I	kept	coming	at	the	questions	from	various	directions,	hoping	
Virginia	and	Alice	would	jump	in	with	something	definitive	or	nudge	him	
for	details.	my	query	about	god	resulted	in	a	slight	pause	and	“I	have	no	
religious	beliefs	although	raised	in	that	environment.	natural	history	does	it	
for	me.”	Asked	about	favorite	habitats,	henry	attributed	his	preference	for	
deserts,	“because	they	are	open	and	have	interesting	animals,”	to	a	nevada	
field	trip	during	graduate	school.	At	the	mention	of	favorite	species,	he	
responded	“alligator	lizards,	Copperheads,	and	gartersnakes,	because	they	
have	interesting	natural	histories.”	by	evening’s	end	the	best	I	could	get	was	
“my	initial	interest	in	zoology	was	innate”	and	“I	wrote	down	everything	
that	interested	me.”
	 two	years	later	I	was	back	trudging	up	a	hill	on	the	Reservation.	
henry	was	audibly	winded	as	we	crested	the	familiar	limestone	ridge	and	
explained	without	a	trace	of	self-pity	that	he’d	lost	stamina	but	hoped	to	
complete	one	more	field	season.	otherwise	he	seemed	no	different	than	my	
last	visit	and	at	91	his	hair	was	light	brown.	he	walked	slightly	stooped,	in	
work	boots	with	visibly	thin	soles,	and	was	wearing	khaki	pants,	a	berkeley	
herpetology	course	t-shirt,	and	a	baseball	cap	decorated	with	various	univer-
sity	insignia.	the	tattered	cotton	bag	stuffed	through	his	belt,	custom	made	

by	Virginia,	was	for	carrying	snakes	back	to	the	house.	he	used	a	smooth,	
sturdy	stick	with	a	nail	head	protruding	on	the	bottom	to	steady	himself,	
hold	onto	tree	limbs,	turn	over	cover	items,	and	probe	matted	grass	for	the	
long	narrow	tin	pieces	he’d	laid	out	to	attract	snakes.
	 As	our	conversation	turned	to	current	projects,	henry	spoke	with	quiet	
fatherly	pride	of	a	paper	with	Alice	about	changes	in	tree	diversity	over	the	
past	50	years	at	the	Reservation.	their	findings	were	thought-provoking:	
once	largely	prairie,	perhaps	the	best-known	square	mile	in	north	America	
had	lost	a	third	of	its	fauna	since	he	arrived	because	of	fire	prevention,	lack	
of	grazing,	and	forest	encroachment.	on	the	bright	side,	there	were	still	
bobcats	and	timber	Rattlesnakes	in	the	vicinity,	and	a	black	bear	was	seen	
near	here	recently.	As	we	returned	to	the	house	he	pointed	out	a	large	cedar	
by	the	driveway,	planted	many	years	ago	as	a	tiny	family	Christmas	tree.
	 that	night	henry	sat	in	the	front	row	for	my	campus	lecture	on	
organisms	as	the	central	focus	of	biology,	during	which	I	held	up	his	cap-
stone	opus,	A Kansas Snake Community,	and	introduced	my	teenage	hero.	
I	praised	henry’s	contributions	to	ecology	and	systematics,	then	said	his	
greatest	legacies	are	immediate	products	of	the	work	itself	—	tens	of	thou-
sands	of	observations	archived,	many	museum	specimens	collected	—	and	
that	in	the	scholarly	tradition	of	his	berkeley	advisor,	Joseph	Grinnell,	he’d	
bridged	Darwin’s	synthesis	with	twenty-first	century	science.	As	it	hap-
pens,	those	individual	organisms	he	studied	demonstrated	such	things	as	
substantial	shifts	in	Copperhead	diets	over	the	decades,	as	prey	populations	
responded	to	the	habitat	changes	he	documented.
	 henry’s	accomplishments	amounted	to	several	better-than-average	
careers,	I	told	the	K.U.	crowd,	given	his	California	and	louisiana	work,	
decades	at	the	Reservation,	and	his	tropical	expeditions.	In	fact,	although	
mainly	known	as	a	herpetologist,	his	publications	on	mammals	would	
eclipse	those	of	the	average	“mammalogist.”	During	the	lecture	I	showed	
photos	of	island	Cottonmouths	that	eat	fish	regurgitated	by	seabirds	and	
have	 exceptionally	 large	 young,	 exemplifying,	 I	pointed	out,	unusual	
and	unexpected	opportunities	 for	research	and	enlargement	of	theory.	
Afterward	henry	asked	about	the	number	of	young	in	island	snake	litters,	
said	he’d	enjoyed	my	talk	and	our	hike,	then	added	with	a	characteristic	
grin	and	swing	of	the	chin,	“oh,	and	thanks	for	the	plug!”
	 Work	can	be	a	job,	a	career,	or	a	passion,	and	for	henry	the	prac-
tice	of	natural	history	was	all	three.	When	I	complained	about	funding	
he	responded,	“I	have	always	spent	my	time	on	whatever	interested	me	
—	with	or	without	grants	—	and	have	greatly	enjoyed	all	my	projects,	
especially	the	fieldwork.”	In	his	eighties	he	was	quoted	in	a	book	on	Kansas	

RemembRAnCes

henry	and	Virginia	Fitch	in	1975	at	the	University	of	Kansas	natural	history	
Reservation	(now	the	Fitch	natural	history	Reservation).
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personalities,	“I	wouldn’t	change	a	thing.	people	who	work	with	animals	
in	the	field,	whether	snakes	or	birds	or	rodents	or	monkeys,	find	it	deeply	
satisfying	and	wouldn’t	trade	it	for	any	other	kind	of	career	—	even	though	
it	may	not	be	very	financially	rewarding.”	And	in	1995	he	wrote	Alice,	
“If	as	a	young	person	I	could	have	dreamed	of	my	future	and	the	world	I	
would	like	to	see,	it	would	have	been	about	the	same	as	the	life	I	have	had.	
Getting	a	ph.D.,	having	a	loving,	supportive	wife,	children	like	you	and	
John	and	Chester,	grandchildren	like	tyson,	lena,	and	ben,	living	on	the	
Reservation,	teaching	natural	history,	studying	anoles	and	pitvipers,	and	
making	two	dozen	trips	to	nine	countries	in	the	tropics	for	herpetological	
research	have	all	been	great	experiences.”
	 one	visit,	after	the	Fitches	walked	me	to	my	truck,	I	drove	back	to	
lawrence	on	a	sultry	Kansas	night.	A	huge	moon	shone	through	fog	and	
orange	lightning	flashed	over	surrounding	fields	as	I	pondered	my	admira-
tion	and	affection	for	henry.	What,	I	wondered,	makes	him	tick?	Certainly	
he	marched	to	his	own	drummer,	unmindful	of	fads,	which	makes	it	all	
the	more	fascinating	to	contemplate	his	accomplishments,	as	well	as	how	
that	stance	affected	his	life	more	broadly.	maybe	verbal	frugality	reflected	
limited	interest	in	analytic	thought,	personally	and	professionally,	which	if	
nothing	else	protected	him	from	the	pettiness	so	common	in	universities.	
maybe	he	was	always	so	much	within	himself	that	he	simply	didn’t	pay	
much	attention	to	theorizing.	And	maybe	those	like	henry	who	go	deeply	
into	nature	as	children	—	he	was	catching	snakes	as	a	five-year-old	—	are	
especially	prone	to	immersion	as	adults.	We	have	to	be	out	there.
	 Just	weeks	before	henry	died	he	asked	Alice	and	her	husband	tony	
echelle,	if	they	might	visit	a	local	creek	and	catch	watersnakes.	When	she	
replied,	“Well,	what	then	dad?”	he	said	simply,	“We’ll	mark	and	recapture	
them.”	evidently	the	answers	to	my	questions	are	equally	straightforward:	
henry	was	always	driven	by	passionate	curiosity	and	a	penchant	for	detail,	
accentuated	by	parental	encouragement,	and	those	attributes	combined	in	
grad	school	with	a	framework	for	understanding	biological	diversity	that	
harked	back	to	Darwin	and	Wallace.	that	was	enough.	his	approach	
worked,	against	formidable	odds	at	times,	and	he	was	not	inclined	to	do	
otherwise.	A	special	gift	for	field	biology	and	quiet	but	stubborn	confidence	
must	have	been	obvious	to	Grinnell	in	1931,	when	an	unusually	shy	but	
promising	new	student	arrived	at	berkeley,	fresh	off	an	oregon	pear	ranch.	
those	traits	were	undiminished	to	the	end,	and	henry’s	long,	happy	life	
was	inseparable	from	the	quest	to	understand	nature.

Reminiscences of Henry S. Fitch
William	e.	Duellman

biodiversity	Institute,	University	of	Kansas
lawrence,	Kansas	66045	(duellman@ku.edu)

For	the	past	half	century	I	was	fortunate	to	have	been	a	colleague	and	
friend	of	henry	s.	Fitch.	During	that	time,	we	served	on	doctoral	

committees	of	one	another’s	students,	co-advised	some	graduate	students,	
and	team-taught	a	graduate	course	in	reptile	biology.	Although	we	never	
collaborated	on	a	published	paper,	we	each	named	a	species	of	Anolis for	
the	other.	henry	avoided	university	politics	and	only	reluctantly	attended	
departmental	meetings.	many	of	his	colleagues	mused	that	henry	lived	in	
his	own	little	world.	but	that	world	was	much	larger	than	they	thought.	
he	was	at	home	on	the	University	of	Kansas	natural	history	Reservation	
(subsequently	named	for	him),	where	he	conducted	intensive	studies	on	the	
ecology	and	behavior	of	reptiles.	over	the	years	he	witnessed	the	succession	
of	hardwood	forest	on	the	reservation,	while	methodically	searching	this	
square	mile	of	land,	capturing	and	recapturing	thousands	of	snakes,	and	
logging	hundreds	of	pages	of	notes.	his	dedicated	efforts	culminated	with	
the	publication	in	1999	of	A Kansas Snake Community: Composition and 
Changes Over 50 Years.

	 however,	henry	had	a	long	and	distinguished	publication	record	
before	this	finale.	While	at	the	University	of	California	at	berkeley	prior	to	
moving	to	Kansas	in	1948,	he	published	a	classic	work	on	alligator	lizards	in	
1935	and	a	highly	perceptive	work	on	western	garter	snakes	(Thamnophis)	
in	1940.	two	of	his	best-known	works	are	on	the	natural	history	of	reptiles,	
especially	that	on	the	Five-lined	skink	in	1954	and	his	exhaustive	study	of	
the	Copperhead	in	1960.	In	addition	to	these	systematic	and	ecological	
studies,	Fitch	provided	us	with	important	syntheses—reproductive	cycles	
in	lizards	and	snakes	(1970)	and	sexual	size	differences	in	reptiles	(1981).	
Consequently,	his	publications	are	cited	extensively.	A	number	of	years	ago,	
while	Fitch	was	still	an	active	member	of	the	department,	the	chairman	
took	it	upon	himself	to	tally	citations	to	publications	by	all	members	of	the	
department.	For	several	consecutive	years,	henry	Fitch	was	the	most	cited.
	 During	the	warmer	months	of	the	year,	the	major	exception	to	con-
ducting	field	studies	were	the	basketball	games	on	the	“sand	lot”	by	the	
Fitch’s	residence.	Games	would	involve	all	members	of	the	family	and	any-
one	who	happened	to	be	visiting	the	reservation.	henry	displayed	his	usual	
dogged	determination	from	his	fieldwork	to	the	basketball	“court,”	and	one	
quickly	learned	to	avoid	his	elbows	under	the	basket.
	 In	1967	I	introduced	henry	to	the	tropical	rainforest	in	Amazonian	
ecuador,	where	he	was	the	only	member	of	the	field	party	who	would	work	
in	the	field	during	the	torrid	afternoons,	all	the	while	lamenting	the	appar-
ent	absence	of	snakes.	Customarily	he	went	into	his	cabin	and	emerged	
a	few	minutes	later	with	a	towel	wrapped	around	his	middle	and	untied	
sneakers	on	his	feet.	to	get	to	the	dribbling	bamboo	spout	loosely	referred	
to	as	the	shower,	he	had	to	cross	the	dirt	“courtyard,”	the	home	territory	of	
a	very	aggressive	goose,	which	took	particular	delight	in	nipping	at	henry’s	
buttocks.	one	afternoon	we	heard	henry	exclaim	“ouch,”	as	he	stood	
naked	snapping	his	towel	at	the	goose.	he	was	completely	unaware	that	he	
was	the	“floorshow”	in	the	middle	of	camp.
	 here	I	learned	that	henry	had	poor	night	vision	and	consequently	
was	primarily	a	diurnal	biologist,	but	he	was	constantly	amazed	that	we	
found	so	many	snakes	at	night.	only	after	much	cajoling	did	he	accompany	
us	twice	on	nocturnal	forays	during	a	month	in	the	forest.	however,	I	like	
to	think	that	I	influenced	much	of	henry’s	subsequent	work	in	the	tropics,	
where	he	conducted	numerous	studies	on	the	systematics	and	ecology	of	
anoles	and	on	populations	and	conservation	of	iguanas.
	 henry	Fitch	was	one	of	the	last	remaining	naturalists.	his	breadth	
of	knowledge	was	matched	by	very	few	of	his	contemporaries	and	scarcely	
imagined	by	his	younger	colleagues.	his	careful	work	on	natural	history	is	
well	worth	emulating.	our	knowledge	of	animals	in	nature	would	be	far	
greater	if	many	more	biologists	around	the	world	followed	in	the	footsteps	
of	henry	s.	Fitch.

henry	 Fitch	 was	 modest	 and	 unassuming	 —	 but	 very	 competitive	 in		
basketball.
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Henry Fitch at Home and  
in the Tropics

Robert	W.	henderson

section	of	Vertebrate	Zoology,	milwaukee	public	museum
milwaukee,	Wisconsin	53233-1478	(henderson@mpm.edu)

I	was,	herpetologically	 speaking,	 incredibly	green	when	I	entered	 the	
University	of	Kansas	as	an	undergraduate	in	1967.	the	attraction	of	KU	

was	its	long	history	of	herpetological	fieldwork	in	the	neotropics,	and	I	was	
aware	of	the	ambitious	research	program	of	William	Duellman	and	his	stu-
dents	in,	at	that	time,	ecuador.	I	was	not,	however,	aware	of	the	existence	
of	henry	Fitch.	I	did	know	that	I	wanted	to	study	the	way	snakes	lived,	but	
I	had	absolutely	no	idea	of	how	to	do	it	or	that	anyone	was	already	doing	it.	
eventually,	while	browsing	through	the	library	in	the	herpetology	division,	
I	came	across	Autecology of the Copperhead.	I	read	it	from	cover	to	cover,	
realized	this	was	the	kind	of	research	I	wanted	to	do,	and	I	had	to	meet	Dr.	
Fitch,	who	just	happened	to	teach	at	KU.
	 the	Fitches	lived	on	the	grounds	of	KU’s	natural	history	Reservation	
and	I	became	a	frequent	visitor,	often	making	the	rounds	of	coverboards	
(sheets	of	tin)	in	Quarry	Field	to	collect	the	prairie	Ring-necked	snakes	
on	which	Dr.	Fitch	was	then	working.	I	have	fond	memories	of	the	warm	
hospitality	of	Virginia	Fitch,	energetic	basketball	games	played	on	the	bare	
ground	at	the	Reservation,	the	Fitch’s	yellow	VW	bug	with	the	smiling	
happy	face	stuck	to	the	roof,	and	of	many	seemingly	carefree	hours	tramp-
ing	over	the	Reservation	and	encountering	osage	Copperheads,	eastern	
Yellow-bellied	Racers,	and	prairie	Kingsnakes.	Despite	the	time	we	spent	
together	while	I	was	an	undergrad,	I	somehow	convinced	Dr.	Fitch	to	take	
me	on	as	a	graduate	student,	and	thus	began	a	30-year	collaboration.
	 Although	my	primary	interest	was	in	snake	ecology,	and	Dr.	Fitch’s	
long-term	snake	population	studies	continued	to	be	the	focus	of	his	Kansas	
fieldwork,	we	never	collaborated	on	a	research	project	with	an	ophidian	con-
centration.	our	tropical	fieldwork	always	had	lizards	as	our	primary	objec-
tive.	mexico	was	the	scene	for	our	first	field	trip	together,	primarily	in	the	
states	of	Chiapas	and	oaxaca,	to	collect	ecological	and	morphological	data	
on	various	species	of	Anolis.	this	was	followed	by	travels	in	nicaragua	and	
belize	for	work	on	the	conservation	of	Iguana and	Ctenosaura,	and	then	
more	mexican	fieldwork	(where	one	night	he	suggested	we	bathe	in	the	
pacific	at	about	10	pm;	I	was	terrified,	certain	some	creature	would	lop	
off	my	legs	while	I	tried	to	get	clean).	Aside	from	the	many	hours	spent	in	
a	truck	or	jeep,	once	at	a	site	there	was	little	downtime.	on	weekends	in	
nicaragua,	we	did	not	have	access	to	the	jeep	and	driver	provided	for	iguana	
work,	but	Dr.	Fitch	knew	that	anoles	awaited	us	somewhere,	so	off	we	went	
with	local	transportation,	never	quite	knowing	where	we	were	headed	or	if	
we’d	get	back	to	our	quarters	in	managua.	It	was	exhausting	fun.
	 I	became	enamored	of	the	West	Indies	in	the	late	1970s,	and	was	
pleased	when	Dr.	Fitch	joined	me	in	the	Dominican	Republic	(DR)	for	a	
project	with	Anolis bahorucoensis in	1985.	I	know	he	had	a	good	time	in	the	
DR	because	he	kept	commenting	on	the	numbers	of	lizards	encountered	
everywhere	all	the	time.	he	came	up	with	one	wonderful	idea	after	another	
on	how	best	to	study	this	elusive	anole.	he	later	returned	to	the	DR	to	
study	the	invasive	Anolis cristatellus and	its	impact	on	native	anoles	in	the	
la	Romana	area.	Cumulatively,	we	spent	months	together	doing	fieldwork	
in	the	tropics.	Dr.	Fitch’s	energy	and	enthusiasm	for	looking	for	lizards	
and	snakes	never	waned	and,	although	I	was	much	younger	than	he,	it	was	
not	always	easy	to	keep	up	with	him.	he	had	no	qualms	about	sleeping	in	
crummy	hotels	and,	despite	his	diabetes,	he	could	be	pretty	malleable	when	
it	came	to	food	(although	we	ate	spam	and	boiled	potatoes	every night	
for	six	weeks	in	mexico).	I	sense	Dr.	Fitch	never	lost	the	enthusiasm	I	last	
observed	more	than	20	years	ago,	and	that’s	been	borne	out	by	his	incred-
ible	productivity	well	into	his	90s.	As	he	noted	in	an	interview	conducted	
by	his	daughter	in	2000	(echelle	and	stewart,	2000),	“interest	in	reptiles	

and	amphibians	has	been	a	dominant	influence	in	my	life,	and	other	inter-
ests	have	seemed	relatively	minor.”	I	recall	him	telling	me	about	one	of	his	
KU	colleagues	who	went	off	on	a	two-week	fishing	trip.	he	intimated	that	
he	would	not	be	able	to	stand	doing	that,	and	seemed	genuinely	perplexed	
that	his	colleague	could	forego	research	for	that	long.
	 Dr.	Fitch	was	the	ideal	collaborator:	he	always	met	deadlines	(and	
expected	the	same	from	me),	and	was	generous	in	sharing	authorship.	I’m	
sure	I	must	have	tried	his	patience	many	times	(while	a	student,	often	show-
ing	up	at	his	home	unannounced	to	discuss	some	“important”	issue),	but	he	
never	visibly	lost	it.	even	a	minor	falling-out	was	quickly	forgotten.	he	did,	
however,	at	one	time	inform	me	that	I	was	no	John	lynch	or	marty	Crump!
	 While	he	was	alive,	henry	Fitch	was	an	inspiration	to	me	and	I	con-
sider	myself	amazingly	fortunate	to	have	been	one	of	his	students	and	col-
laborators.	he	remains	my	herpetological	inspiration	and	I’m	confident	
that	his	incredible	body	of	work	will	continue	to	inspire	researchers	for	
many	decades	to	come.	We	spoke	infrequently	on	the	phone	during	his	
last	years	on	the	Reservation	(and	before	moving	in	with	his	daughter	and	
son-in-law	in	stillwater,	oklahoma),	but	one	of	our	last	conversations	was	
my	favorite.	I	don’t	recall	the	exact	wording,	but	you’ll	get	the	idea.
RWh:	so,	you	must	be,	what,	91	or	92	now?
hsF	(chuckling):	no,	93.
RWh:	Well,	how’re	you	doing?
hsF:	not	so	great.	I	have	a	bad	hip	and	my	back	is	painful,	so	getting	
around	is	difficult.
RWh:	I’m	sorry	to	hear	that.	no	fieldwork,	I	guess.
hsF:	Ah,	well	I	just	came	back	from	radio-tracking	six	timber	Rattlesnakes.
RWh	(shaking	his	head	in	awe	and	admiration):	Amazing.
	 I	always	hoped	he	knew	how	much	he	had	influenced	my	efforts	and	
I	was	looking	forward	to	sending	him	a	copy	of	a	forthcoming	book	on	
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henry	Fitch	and	a	boa	Constrictor;	February	1972	in	Chiapas,	mexico.

r
o

b
er

t 
W

. H
en

d
er

so
n



	 IRCF	ReptIles	&	AmphIbIAns		•		Vol	17,	no	1		•		mAR	2010	 13

the	natural	history	of	West	Indian	amphibians	and	reptiles.	I	doubt	that	
he	would’ve	been	up	to	reading	it,	but	I	did	want	him	to	know	that	I	had	
written	it	(with	bob	powell).	perhaps	my	ego	(or	insecurity)	hoped	he’d	at	
least	think,	“bob’s	done	oK.”

In the Field with Henry Fitch
David	m.	hillis

section	of	Integrative	biology,	University	of	texas
Austin,	texas	78712	(dhillis@mail.utexas.edu)

I	received	a	phone	call	from	Alice	Fitch	echelle	in	the	fall	of	my	junior	year	
at	baylor	University.	I	knew	Alice,	henry	Fitch’s	daughter,	through	her	

husband	tony	echelle.	tony	was	teaching	a	graduate	course	in	systematics	
at	baylor,	and	had	given	me	permission	to	enroll	in	his	class	as	an	under-
graduate.	that	course	opened	my	eyes	to	the	exciting	possibilities	of	phylo-
genetics.	tony	and	Alice	often	let	me	come	along	on	their	many	field	trips	
to	collect	fishes	throughout	texas,	so	Alice	knew	that	I	was	enthusiastic	
about	fieldwork.
	 over	the	phone,	Alice	described	how	her	father	had	received	a	small	
grant	 to	 study	 the	 impact	of	human	exploitation	of	 iguanas	 for	 food,	
and	was	planning	a	semester-long	field	trip	through	mexico	and	Central	
America.	As	henry	was	nearing	retirement,	Alice	was	worried	about	him	
making	the	trip	alone,	and	she	knew	that	I	had	a	passion	for	anything	to	
do	with	herpetology.	she	wanted	to	know	if	I	was	interested	in	taking	off	a	
semester	from	school	and	accompanying	henry	in	the	field.	“I	would	love	
to	do	it,	but	I’ll	need	to	think	about	it,”	I	said,	as	I	considered	how	delay-
ing	my	graduation	by	a	semester	might	affect	my	future	plans	for	graduate	
school.	I	hung	up	the	phone	and	thought	for	about	30	seconds,	then	called	
Alice	back.	“I’ll	do	it…when	do	we	leave?”	that	was	the	extent	of	the	back-
ground	and	the	planning	for	what	was	to	be	my	most	educational	semester	
as	an	undergraduate.
	 I	was	already	quite	familiar	with	henry	Fitch	through	his	books	and	
research	articles.	I	had	met	him	the	previous	summer	as	he	visited	Alice	and	
tony,	when	I	asked	him	to	sign	my	copy	of	his	book,	Reproductive Cycles 
of Lizards and Snakes.	I	remember	that	he	was	pleased	to	see	that	my	copy	
of	the	book	was	worn	and	obviously	heavily	used.	henry	had	been	embar-
rassed	and	modest,	acting	as	if	he	felt	honored	to	be	asked	by	an	over-eager	
undergraduate	for	his	autograph.	I	couldn’t	believe	that	such	a	famous	per-
son	could	be	so	modest.
	 henry	drove	down	from	Kansas	and	picked	me	up	in	texas	in	early	
January,	in	an	old	International	harvester	pickup	with	a	well-worn	camper	
in	the	bed,	which	was	to	be	our	home	for	the	next	four	months.	We	crossed	
into	mexico	the	next	day,	and	I	learned	very	quickly	that	there	was	little	
justification	for	henry’s	modest	demeanor.	I	asked	questions	about	every-
thing	we	saw,	and	rarely	did	I	manage	to	stump	him.	At	every	camping	site,	
I	caught	practically	every	herp,	fish,	insect,	spider,	crustacean,	and	mam-
mal	that	I	could	find,	and	henry	told	me	something	about	them	all.	he	
frequently	also	would	explain	fundamental	concepts	of	geology,	climate,	
ecology,	and	just	about	every	other	aspect	of	natural	history	as	we	slowly	
moved	south	through	mexico	into	Central	America.	his	impromptu	lec-
tures	stimulated	me	to	write	long	entries	in	my	field	journal	every	evening.
	 the	funded	purpose	of	the	trip	was	to	study	iguana	exploitation,	and	
we	did	that.	but	henry	was	fascinated	with	anoles,	and	it	became	clear	
to	me	that	henry	was	much	more	interested	in	studying	the	systematics,	
ecology,	and	behavior	of	anoles	than	he	was	in	studying	iguanas.	that	was	
fine	with	me;	I	didn’t	care	what	we	studied,	as	long	as	it	was	related	to	her-
petology.	We	traveled	fairly	slowly,	so	that	we	had	plenty	of	time	to	collect	
anoles	and	other	herps	at	every	campsite.
	 I	had	never	before	met	an	adult	who	was	so	completely	immersed	
in	the	study	of	natural	history,	so	we	hit	it	off	immediately.	henry	was	as	
enthusiastic	about	being	in	the	field	as	I	was,	at	least	by	day.	I	was	surprised,	

however,	that	henry	did	not	accompany	me	on	my	nightly	forays	into	the	
forests	around	our	campsites	after	dark.	his	diabetes	had	affected	his	night	
vision,	and	so	he	did	not	see	well	at	night.	but	he	was	always	enthusiastic	
about	all	the	herps	I	would	find	and	bring	back	to	him	in	the	camper	after	
dark,	and	we	would	often	stay	up	late	talking	about	our	latest	captures	and	
what	interesting	research	problems	they	might	suggest.	to	henry,	every	
species	provided	new	questions	that	were	waiting	to	be	answered.	I	couldn’t	
imagine	a	more	exciting	life.
	 As	much	as	I	was	enjoying	myself,	there	were	a	few	aspects	of	henry’s	
approach	to	fieldwork	that	caused	me	some	aggravation.	First,	he	insisted	
on	doing	all	the	driving,	even	though	I’d	been	asked	by	Alice	to	accompany	
henry	on	the	basis	that	he	would	need	some	help.	Given	his	poor	night	
vision,	his	night-driving	proved	quite	frightening	to	everyone	on	the	road	
except	henry,	and	more	than	once	I	was	convinced	we	would	drive	off	one	
of	the	many	precipitous	roadsides	in	the	mountains	of	Central	America.	
eventually,	I	insisted	that	he	had	to	let	me	drive	at	night,	or	else	I	would	
only	get	in	the	truck	with	him	by	day.	We	drove	only	by	day	from	then	on;	
I	was	still	not	permitted	to	drive	the	old	International	harvester	pickup.
	 A	second	minor	aggravation	was	what	can	generously	be	described	as	
henry’s	rather	parsimonious	nature.	We	bought	and	cooked	all	our	own	
food,	which	was	fine	with	me,	except	that	henry	was	a	straight	midwestern	
meat-and-potatoes	man,	and	we	almost	never	had	any	meat.	so	we	ate	
mostly	potatoes.	After	the	first	few	weeks	of	a	steady	potato	diet,	I	was	get-
ting	desperate	for	something	I	could	taste.	I	started	buying	a	few	peppers	
and	spices	from	the	markets	on	the	sly,	and	catching	land	crabs,	freshwater	
prawns,	and	fish	from	the	streams	around	our	campsites.	soon	I	was	cook-
ing	up	two	meals:	boiled	potatoes	for	henry,	and	a	spicy	concoction	of	
whatever	I	could	catch	around	our	campsites	for	me.	henry	politely	tried	
my	attempts	at	culinary	diversity	a	few	times,	but	he	always	returned	to	
potatoes	for	dinner.	sometimes,	for	excitement,	he	would	put	a	little	salt	
and	pepper	or	butter	on	them,	or	even	add	a	scrambled	egg	when	he	was	
feeling	extravagant.
	 other	than	gasoline	(which	cost	about	30	cents	a	gallon	in	mexico	at	
the	time),	I	think	henry	was	spending	less	than	a	dollar	a	day	for	all	our	
other	living	expenses.	so	when	we	reached	the	Guatemala–el	salvador	bor-
der	on	a	saturday	in	February,	and	henry	discovered	that	the	weekend	fee	
for	crossing	the	border	was	50	cents/person,	but	that	the	weekday	rate	was	
25	cents,	we	of	course	had	to	turn	around	and	camp	out	in	Guatemala	until	
monday	morning	to	save	50	cents.	At	our	Guatemalan	campsite	near	the	
border,	I	found	synbranchid	eels	in	a	small	stream,	and	I	had	a	blast	figur-
ing	out	how	to	catch	them	(and	I	still	have	fond	memories	of	Synbranchus 
stew).	by	sunday	I	had	to	hang	my	clothes	out	to	dry,	and	some	locals	who	
had	been	drinking	decided	to	take	advantage	of	the	situation.	they	grabbed	
my	clothes	and	ran,	and	I	briefly	gave	chase,	until	one	of	them	turned	and	
pulled	out	a	machete.	I	returned	to	camp	and	suggested	to	henry	that	we	
might	want	to	find	a	new	camping	spot.	henry	did	not	seem	very	interested	
in	doing	so	until	rocks	started	raining	down	on	us	from	the	cliff	above	our	
campsite.	We	pulled	out	just	as	a	large	rock	smashed	our	windshield.	When	
I	last	saw	that	pickup	many	years	later,	that	broken	windshield	had	never	
been	repaired.
	 on	monday	morning	after	the	windshield-smashing	event,	we	arrived	
at	the	border	at	8	Am,	just	when	the	weekend	rate	was	supposed	to	change	
back	to	the	weekday	rate.	but	after	the	customary	spraying	of	the	truck	with	
DDt	(a	ritual	that	was	practiced	on	both	sides	of	every	Central	American	
border),	the	border	official	charged	us	50	cents	a	person.	henry	objected,	
and	pointed	to	the	clock	on	the	wall,	which	said	8:05	Am.	the	border	
official	calmly	went	to	the	clock,	changed	the	time	to	7:55,	and	charged	us	
the	weekend	rate.	It	was	one	of	the	few	times	in	four	months	I	saw	henry	
mad	about	anything.	For	the	most	part,	he	would	roll	with	whatever	life	
dished	out,	and	make	the	best	of	every	situation.
	 our	study	of	human	exploitation	of	iguanas	and	ctenosaurs	reached	
a	peak	during	lent,	when	the	markets	of	Central	America	became	well	
stocked	with	these	large	lizards.	lizard	is	not	considered	“meat”	by	many	
people	who	give	up	meat	for	lent,	so	iguanas	and	ctenosaurs	were	sold	and	
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eaten	by	the	thousands	during	this	time.	but	after	lent,	we	were	back	into	
the	mountains,	looking	for	more	species	of	anoles.	by	then,	we	had	hatched	
a	project	to	study	intra-	and	interspecific	variation	of	anole	dewlaps,	and	
were	busy	collecting	series	of	as	many	species	as	we	could	locate.
	 one	might	think	that	it	would	have	been	a	physical	mismatch	to	pair	
a	young	strapping	undergraduate	with	a	professor	nearing	retirement	on	an	
extended	field	trip.	It	was…I	had	a	hard	time	keeping	up	with	henry.	he	
wasn’t	fast,	but	he	never	stopped.	he	could	walk	all	day	up	steep	mountain-
sides	in	pursuit	of	the	next	species	of	anole,	and	we	did	so	just	about	every	
day.	some	years	later,	as	a	graduate	student	at	the	University	of	Kansas,	
I	would	take	public	education	classes	of	schoolchildren	out	to	the	KU	
natural	history	Reservation	where	henry	and	his	wife	Virginia	lived.	even	
well	into	his	“retirement”	years,	henry	took	great	pride	in	leaving	kids	in	
the	dust.	As	he	cruised	through	the	Reservation,	he	would	grab	snakes	as	he	
walked,	checking	their	ventral	clips	for	individual	identification.	“Aha!	It’s	
female	number	1675!	I	have	captured	this	racer	more	than	300	times	in	her	
life…I	am	glad	to	see	that	she	is	still	alive.”	the	kids	were	always	wide-eyed	
with	amazement,	as	they	stood	there	trying	to	catch	their	breath	before	
henry	rushed	off	to	the	next	snake.
	 As	it	turned	out,	Alice	need	not	have	worried	about	henry’s	“advancing	
age”	when	we	set	off	for	our	Central	American	field	trip.	henry	remained	
active	in	the	field	for	another	three	decades	after	that	trip	…	a	full	career	for	
many	people.	henry	collected	more	data	after	he	“retired”	than	most	people	
collect	in	their	lifetimes.	I	doubt	anyone	will	ever	be	able	to	repeat	the	kind	of	
long-term	autecological	studies	that	he	perfected.	but	more	than	the	specific	
knowledge	that	I	learned	from	henry,	what	I	admired	most	about	him	was	
his	child-like	enthusiasm	for	nature	and	everything	in	it,	and	his	unquench-
able	need	to	ask	questions	about	everything	he	encountered.	several	gen-

erations	of	herpetologists	benefited	from	his	wisdom,	his	kindness,	and	his	
passion.	mention	his	name	to	anyone	who	ever	met	him,	and	you	will	get	
a	smile	and	a	story.	I	can’t	think	of	a	better	legacy	for	a	great	naturalist	who	
squeezed	so	much	out	of	such	a	long	and	productive	life.	henry,	we	will	all	
miss	you,	but	we	will	smile	every	time	your	name	is	mentioned.

Natural History Observations  
of Henry Fitch

Raymond	b.	huey

Department	of	biology	(box	351800),	University	of	Washington
seattle,	Washington	98195-1800	(hueyrb@u.washington.edu)

the	second	World	Congress	of	herpetology	was	held	in	Adelaide,	
Australia	in	1994.	one	symposium	was	on	the	biology	of	snakes,	and	

henry	Fitch	was	a	presenter.	For	many	in	the	audience,	this	was	their	first	
time	to	hear	the	legend	in	person.	so	as	henry	walked	to	the	podium,	the	
audience’s	initial	mood	(or	at	least	mine)	was	one	of	excitement,	anticipa-
tion,	and	respect.
	 henry	gave	an	amazing	talk.	the	theme	was	long-term	(really	long-
term!)	demographic	 trends	of	all	of	 the	snakes	on	the	Kansas	natural	
history	Reserve.	the	results	were	stunning	but	depressing:	the	density	of	
essentially	every	species	had	declined	over	time.
	 the	audience	(largely	snake	buffs	of	the	first	order)	quickly	became	
somber.	Adding	to	the	poignancy	of	the	moment,	we	all	recognized	that	
this	grim	result	was	being	delivered	by	a	kind	and	gentle	man	whose	deep	
love	for	snakes	and	their	natural	history	had	inspired	him	to	carry	out	a	life-
long	study	of	these	snakes.	but	the	clear	conclusion	emerging	from	all	of	his	
immense	work	was	that	his	beloved	subjects	were	declining	to	extinction.	
sometimes,	life	doesn’t	seem	fair.
	 either	in	his	talk,	or	in	the	question	period	afterwards,	henry	noted	
that	a	primary	cause	was	a	policy	of	suppressing	fires	on	the	Reserve:	as	a	
result,	succession	was	unchecked,	such	that	habitats	on	the	reserve	were	
increasingly	forested	and	increasingly	unfavorable	to	snakes.
	 someone	asked,	“Why	don’t	you	light	a	fire?”	henry	thought	for	a	
moment,	and	then	replied	quietly,	“I	can’t	do	that.”	my	distinct	impression	
at	the	time	was	that	he	really	did	want	to	do	just	that,	but	that	he	couldn’t	
do	so	ethically,	given	his	position	at	the	Reserve.
	 but	I	also	remember	distinctly	feeling	at	the	time	that	henry	was	send-
ing	a	subliminal	message	to	us	in	the	audience:	“If	you	want	to	start	a	fire...”
	 For	me,	henry’s	talk	was	certainly	among	the	most	memorable	ones	
of	the	entire	Congress.	moreover,	its	central	lesson	still	haunts	my	thoughts.	
We	should	do	science	because	we	love	the	process,	not	because	we	need	to	
love	the	results.	henry	Fitch	could	not	have	loved	the	results	of	his	work,	
but	there’s	no	doubt	he	loved	the	process.

Memories of Henry Fitch
michael	V.	plummer

Department	of	biology,	harding	University
searcy,	Arkansas	72149	(plummer@harding.edu)

henry	Fitch	was	one	of	the	most	gracious,	kind,	and	gentle	men	I	have	
ever	known.	I	greatly	respected	him	for	his	long	list	of	professional	

achievements,	but	I	also	respected	him	for	the	man	he	was	and	how	he	
treated	others.	he	was	always	the	gentle	encourager	to	me	and	I	often	think	
of	his	example	when	I	get	in	an	exasperating	situation	with	my	students	or	
colleagues.	I	never	heard	a	degrading	word	spoken	against	henry	the	man	

RemembRAnCes

henry	Fitch	examining	an	iguana	in	a	market	in	el	salvador,	February	1979.
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by	anyone.	Any	and	all	who	happened	to	come	by	the	natural	history	
Reservation	were	heartily	welcomed	by	henry	and	his	lovely	wife	Virginia,	
and	that	seemed	to	happen	frequently.
	 my	formal	association	with	henry	began	in	July	1972	when	I	came	to	
KU	to	begin	a	ph.D.	program.	I	found	it	difficult	to	believe	I	had	the	oppor-
tunity	to	work	with	such	a	professional	giant.	I	remember	standing	in	awe	as	
we	spoke	about	potential	research	projects	and	thinking	that	since	henry	was	
64	at	the	time,	I	just	might	be	his	last	student	before	he	retired	(wrong!	I	only	
missed	by	about	30	years).	henry	was	the	man	as	far	as	snake	ecology	was	
concerned	and	I	assumed	my	dissertation	would	become	yet	another	mono-
graph	of	a	Reservation	snake	species.	but	then	he	suggested	we	go	down	on	
the	“Kaw”	(Kansas	River)	to	look	for	softshell	turtles.	I	was	fascinated	by	the	
sandbars,	the	softshells,	and	henry’s	nonstop	fountain	of	knowledge	about	
them	–	talk	about	information	overload!	but	what	I	remember	most	about	
our	inaugural	softshell	trip	was	this	27-yr-old	kid	in	the	prime	of	life	trying	
desperately	to	keep	up	with	an	aging	64-yr-old	walking	(more	like	running)	
on	the	soft	sand	as	he	talked.	I	looked	for	a	red	“s”	on	his	chest.
	 henry	once	had	a	guest	at	the	Reservation,	a	gentleman	from	the	
bombay	natural	history	society,	and	because	India	is	near	the	center	of	
softshell	diversity,	henry	asked	me	to	take	the	gentleman	out	on	the	Kaw	
and	show	him	our	American	softshells.	by	that	time,	I	had	captured	hun-
dreds	of	Apalone mutica and	I	assured	henry	that	it	would	be	no	problem	
seeing	numerous	softshells.	Any	field	biologist	could	probably	guess	what	
happened.	After	working	hard	for	a	couple	of	hours,	we	saw	maybe	two	or	
three	juvenile	softshells.	I	learned	that	day	that	one	should	never	make	such	
rash	statements	regardless	of	how	confident	he	is	about	seeing	animals	in	
the	field.	henry	was	apologetic	to	the	gentleman	and	I	was	embarrassed,	
but	henry	never	said	another	word	about	it	to	me.
	 henry	frequently	encouraged	his	students	to	do	“interesting”	side	
projects	along	with	their	thesis	or	dissertation	work.	he	suggested	a	project	
on	softshell	glands	in	the	summer	of	1972	that	would	fit	in	“nicely”	with	
my	ecological	ph.D.	work.	being	a	swamped	and	overwhelmed	new	grad	
student,	I	wasn’t	terribly	interested	in	his	suggestion	at	the	time,	but	I	never	
forgot	it	(probably	because	of	who	suggested	it).	Well	henry,	you	would	
be	pleased	to	know	that	I	finally	did	do	the	project	and	it	was	published	
in	2009	just	before	you	left	us.	sorry	I’m	so	slow;	it	only	took	37	years.	
thanks	for	the	treasured	memories.

Henry Fitch as a Mentor and Teacher
Richard	A.	seigel

Department	of	biological	sciences,	towson	University
towson,	maryland	21252	(rseigel@towson.edu)

most	herpetologists	today	know	henry	s.	Fitch	only	as	a	name	on	his	
classic	papers	and	monographs	(e.	g.,	Autecology of the Copperhead,	

A Kansas Snake Community).	In	this	remembrance,	I	would	like	to	give	my	
perspective	on	henry	in	the	roles	I	knew	him	best,	as	a	mentor	and	teacher.
	 In	1979,	all	I	knew	about	henry	Fitch	was	his	outstanding	publica-
tion	record.	I	had	been	accepted	to	the	ph.D.	program	at	the	University	
of	Kansas	for	the	fall	1979	semester,	and,	through	a	series	of	letters,	henry	
had	tentatively	agreed	to	accept	me	as	his	doctoral	student.	however,	he	
had	cautioned	me	that	he	was	retiring	in	1980	and	that	I	might	want	to	
reconsider	coming	to	KU	as	his	final	student.	thus,	in	June	1979,	my	wife	
nadia	and	I	drove	to	Kansas	to	meet	henry	and	his	wife	Virginia	for	the	
first	time.	little	did	I	know	that	this	initial	meeting	would	lead	to	a	30	year	
relationship	with	henry	and	Virginia	and	that	my	appreciation	and	respect	
for	them	would	go	far	beyond	anything	I	might	have	expected.
	 As	we	drove	on	the	unpaved	entrance	road	leading	to	henry’s	house	
on	the	KU	natural	history	Reservation	(now	the	Fitch	natural	history	
Reservation),	I	saw	numerous	metal	coverboards	(“shelters”	in	henry’s	ter-

minology)	and	drift	fences	scattered	at	what	appeared	to	be	random	intervals	
along	the	road.	As	soon	as	we	reached	the	small,	incredibly	modest	house	
where	the	Fitches	lived	on	the	Reservation,	henry	and	Virginia	were	out	the	
front	door	to	greet	us.	Almost	immediately,	I	gained	an	insight	into	henry’s	
character:	Knowing	what	to	call	your	presumptive	major	professor	is	always	a	
delicate	proposition	for	a	new	student	(“Dr.	Fitch?”	“professor	Fitch?”),	but	
henry	dealt	with	that	by	holding	out	his	hand	and	introducing	himself	as	
“henry	Fitch,”	and	we	were	on	a	first	name	basis	from	then	on.	Virginia	went	
even	further	and	gave	nadia	and	me	a	huge	hug,	inviting	us	in	for	lunch.
	 Feeling	much	more	at	ease,	we	only	got	to	the	Fitch’s	front	porch	when	
I	saw	that	there	were	a	large	series	of	jars,	cans,	and	snake	bags,	all	holding	
various	live	herps.	Asking	henry	where	these	came	from,	he	proceeded	to	
tell	us	that	was	today’s	catch	and	then	tell	much	more	about	the	ecology	and	
natural	history	of	his	“finds”	than	four	years	of	field	work	and	reading	had	
provided	me	so	far.	I	was	struck	especially	by	the	detailed	notes	henry	took	
on	each	find	and	how	much	data	he	was	extracting	from	each	individual.
	 After	lunch,	henry	suggested	that	we	do	“a	round”	of	his	traps	and	
shelters,	and	the	two	of	us	set	off	up	the	hillside	by	the	house.	Within	min-
utes	I	discovered	that	this	69-year-old	man	was	in	better	shape	than	most	
grad	students,	as	he	went	up	the	hill	on	what	felt	like	a	trot.	As	we	went,	he	
began	to	tell	me	a	detailed	history	of	what	felt	like	every	tree	and	critter	we	
saw.	phrases	such	as	“I	am	hearing	a	Yellow-billed	Cuckoo”	were	thrown	out	
casually,	leading	to	two	thoughts	I	dared	not	express:	“I	thought	this	was	a	
herpetologist”	and	“I	am	glad	YoU	are	hearing	this,	since	I	surely	don’t!”
	 I	was	thrilled	when	we	came	to	the	first	series	of	shelters	at	what	was	
known	as	Quarry	Field,	since	the	pace	finally	slowed	down	and	henry	said	
this	was	the	best	place	to	see	Copperheads.	sure	enough,	there	were	two	gor-
geous	Copperheads	curled	up	under	the	first	shelter	we	flipped	and	they	were	
right	in	front	of	henry.	problem	was,	there	were	also	four	Ringneck	snakes	
right	in	front	of	me,	and,	while	I	had	eyes	only	for	the	Copperheads	(and	did	

RemembRAnCes

henry	Fitch	used	funnel	traps	and	drift	fences	to	capture	many	of	the	snakes	on	the	
natural	history	Reservation.
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not	see	the	Ringnecks),	henry	did	exactly	the	opposite.	thus,	I	went	for	the	
Copperheads	in	front	of	henry	with	my	hook	and	henry	bent	down	to	get	
the	Ringnecks	in	front	of	me	(thinking,	I	am	sure,	“who	is	this	dummy	who	
does	not	see	snakes	right	in	front	of	him?”).	As	we	bounced	off	of	each	other,	
henry	stumbled	forward,	putting	his	foot	right	in	front	of	the	Copperheads,	
one	of	which	immediately	struck	his	boot!	I	could	see	the	headline	now:	
“Famed	herpetologist	killed	by	venomous	snake;	new	grad	student	to	blame.”
	 Fortunately,	the	snake	managed	only	to	clip	the	front	of	henry’s	
boot,	and	we	quickly	captured	both	Copperheads	and	at	least	some	of	
the	Ringnecks.	After	flipping	a	few	more	shelters,	we	had	a	total	of	four	
Copperheads,	three	of	which	were	marked	individuals,	one	as	long	as	nine	
years	ago.	I	found	this	nothing	short	of	amazing,	having	only	recently	read	
that	high	recapture	rates	were	impossible	for	snakes,	and	said	as	much	to	
henry.	he	shook	his	head	and	said:	“If	I	had	just	a	few	more	fences	and	
more	shelters,	I’d	have	a	100%	recapture	rate.”	I	glanced	at	henry,	trying	
to	decide	if	he	was	saying	this	in	jest	or	if	he	was	angling	for	a	compliment.	I	
quickly	realized	that	neither	of	these	was	true;	he	genuinely	felt	that	he	had	
simply	not	worked	hard	enough	and	needed	to	do	more	to	satisfy	his	own	
standards.	What	a	great	example	for	a	new	ph.D.	student!
	 A	few	years	later,	I	got	to	see	a	second	example	of	henry’s	genuine	
humility	regarding	his	fieldwork	when	the	noted	lizard	ecologist	laurie	Vitt	
visited	the	Reservation.	Knowing	that	laurie	was	especially	interested	in	liz-
ards,	henry	made	sure	to	check	the	shelters	where	he	knew	slender	Glass	
lizards	could	be	found,	and	we	quickly	got	several	of	them.	When	laurie	
said	something	to	the	effect	of	“are	you	going	to	publish	anything	on	these?”	
henry	indicated	that	the	sample	size	was	still	too	small	for	a	solid	publica-
tion.	laurie	asked:	“how	many	of	them	have	you	found?”	thinking	(I	am	
sure)	that	the	answer	would	be	a	hundred	or	so.	henry’s	response	floored	
us:	“About	1,500	so	far,”	he	said	rather	casually.	When	we	tried	to	convince	
henry	that	1,500	glass	lizards	was	nothing	short	of	phenomenal	and	far	
more	than	anyone	else	had,	he	just	shook	his	head	and	said	he	needed	more	
data!	by	the	way,	henry	did	publish	a	monograph	on	these	lizards	in	1989;	
the	sample	size	was	2,216	individuals	captured	3,353	times!	(Fitch	1989).
	 In	addition	to	doing	field	research	with	henry,	I	was	also	lucky	enough	
to	be	his	tA	for	the	last	two	courses	he	taught	at	KU,	Vertebrate	natural	
history	and	Animals	of	Kansas.	both	courses	were	combined	lecture/field	
trip	formats	and	my	main	role	was	driving	students	to	and	from	the	field	sites	
and	helping	in	the	field	any	way	that	I	could.	Although	henry’s	lectures	were	
detailed	and	comprehensive,	the	fun	part	of	both	classes	was	the	field	trips.	
students	enjoyed	trying	to	“challenge”	henry	by	bringing	him	whatever	
odd	insect,	snake	skin,	or	mammal	dropping	they	found,	then	having	him	
act	as	a	living	version	of	Wikipedia	and	proceed	to	lecture	them	on	every-
thing	that	was	known	about	the	species	under	question.	one	of	my	favorite	
memories	was	when	a	student	found	a	newly	hatched	Five-lined	skink	and	
asked	henry	how	much	the	tiny	lizard	weighed.	henry	held	the	lizard	for	a	
few	seconds	and	then	replied:	“1.15	grams.”	the	class	immediately	burst	out	
laughing	at	the	absurdly	precise	answer.	so,	the	whole	class	walked	over	to	
the	old,	dilapidated	building	that	henry	called	his	“lab”	and	we	proceeded	
to	weigh	the	skink	on	an	old	triple-beam	balance.	sure	enough:	1.15	grams!	
somewhat	awed,	one	of	the	students	asked,	“how	could	you	possibly	know	
that?”	henry’s	response	was	typically	low-key:	“When	you	have	processed	
over	5,000	of	something,	you	know	their	weights	pretty	well!”
	 Given	henry’s	low-key	approach	and	humility,	it	would	be	easy	to	
conclude	that	he	was	not	competitive	and	that	he	would	let	his	grad	stu-
dents	get	away	with	things.	neither	conclusion	would	be	true.	I	recall	quite	
well	the	first	time	henry	came	to	my	study	site	in	northwestern	missouri	
where	I	was	doing	mark-recapture	studies	on	snakes.	After	catching	our	
first	snake	of	the	day,	I	marked	it	using	scale-clipping	(no	pIt	tags	in	those	
days)	and	proudly	showed	it	to	henry.	“oh,”	he	said,	“I	guess	you	don’t	
want	to	be	able	to	recognize	this	snake	if	you	capture	it	again?”	this	was	
henry’s	way	of	telling	me	I	was	not	marking	properly,	and	the	message	
was	delivered	loud	and	clear.	to	this	day	when	I	scale	clip	snakes,	I	follow	
henry’s	methods	and	can	tell	you,	they	work	extremely	well.

	 henry’s	competitive	nature	may	be	illustrated	by	something	only	a	
select	few	got	to	experience,	something	called	“Fitchian	basketball.”	henry	
always	had	a	grass/dirt	basketball	“court”	set	up	outside	his	front	door	and	
during	the	spring	of	1980,	his	current	students	got	a	taste	of	how	competitive	
henry	Fitch	could	be	at	times.	there	were	eight	of	us	that	day,	three	women	
(nancy	Zushlag	[henry’s	master’s	student],	my	wife	nadia,	and	Jim	Knight’s	
wife,	Karin),	and	five	men	(henry,	myself,	and	three	of	henry’s	other	stu-
dents:	larry	hunt,	luis	malaret,	and	Jim	Knight).	When	the	time	came	to	
play,	henry	started	explaining	the	“rules”;	first,	there	were	two	hoops,	one	
at	10	feet,	the	other	at	8	feet.	the	10-foot	hoop	was	for	the	guys,	the	8-foot	
hoop	for	the	women.	next,	there	were	odd	but	very	specific	rules	about	the	
men	and	women	taking	the	ball	out	separately,	whether	the	women	could	
be	guarded,	and	how	the	points	were	tallied.	What	we	all	found	most	amus-
ing	was	how	new	rules	suddenly	appeared	whenever	someone	scored	against	
henry’s	team.	my	personal	favorite	was	“no	jump	shots	from	the	corner,”	
which	just	happened	to	be	my	best	place	to	shoot	from.	needless	to	say,	
we	all	spent	more	time	laughing	than	we	spent	playing,	as	watching	henry	
morph	into	this	competitive	jock	was	something	none	of	us	had	seen	before.
	 basketball	finished,	we	then	got	to	see	a	fine	demonstration	of	henry’s	
character.	henry	was	due	to	retire	that	year	and	it	fell	to	our	group	of	grad-
uate	students	to	find	an	appropriate	way	to	celebrate	henry’s	many	achieve-
ments.	With	the	help	of	Joseph	Collins,	bill	Duellman,	and	many	others,	
we	organized	a	symposium	at	the	1980	herp	meetings	in	milwaukee,	with	
many	of	henry’s	former	students	presenting	papers.	We	also	planned	to	
publish	a	volume	based	on	that	symposium,	which	appeared	in	1984.	After	
lunch,	we	sprang	all	this	on	henry,	including	a	plaque	made	especially	for	
the	occasion.	henry	was	deeply	moved	(Virginia	was	in	tears),	but	I	could	
tell	that	while	he	was	clearly	touched,	part	of	him	was	saying	to	himself:	“I	
need	to	get	out	there	and	check	the	shelters…”
	 no	discussion	of	henry	could	possibly	be	complete	without	mention-
ing	Virginia.	her	pride	in	henry’s	accomplishments	and	her	irreplaceable	
role	in	his	life	cannot	be	overestimated.	Watching	her	beam	from	ear	to	ear	
during	our	symposium	honoring	henry	in	1980	was	a	joy	to	watch.	For	
me	(and	nadia),	Virginia	was	more	like	a	grandmother	than	the	wife	of	my	
major	professor.	From	giving	us	furniture	when	we	were	starving	grad	stu-
dents	to	giving	our	son	his	first	tricycle,	her	warmth	and	devotion	to	henry	
and	his	students	was	truly	remarkable.
	 As	I	think	of	henry	now,	I	see	him	heading	off	to	do	another	“round”	at	
the	Reservation.	may	he	always	have	as	many	shelters	to	check	as	he	could	ever	
want,	and	may	his	traps	always	have	many	marked	snakes.	When	his	morning	
rounds	are	over,	he’ll	be	headed	back	home,	where	Virginia	has	lunch	waiting.

Henry Fitch: The Twilight  
of an Incredible Career

George	R.	pisani

Kansas	biological	survey,	University	of	Kansas
2101	Constant	Avenue,	lawrence,	Kansas	66047	(gpisani@ku.edu)

I	first	met	henry	Fitch	in	1968,	forty-one	years	ago,	while	visiting	a	friend	
in	lawrence.	I’d	read	many	of	his	papers	in	the	course	of	my	studies,	

and	when	I	met	him	again	in	1970,	I	was	again	impressed	by	two	things	
beyond	his	vast	store	of	knowledge.	At	age	fifty-nine	he	could,	while	mak-
ing	a	round	in	the	field,	walk	the	legs	off	many	people	far	younger.	And,	for	
someone	whose	many	papers	had	essentially	established	the	field	of	snake	
ecology	as	we	now	know	it,	he	was	incredibly	unassuming	and	reserved	
(except	when	playing	the,	ummm…	rules-modified,	basketball	games	that	
then	were	a	Reservation	feature	event).
	 many	herpetologists	accompanied	this	remarkable	man	into	the	field	
in	the	course	of	his	long,	distinguished	career.	It	was	my	distinct	privilege	

RemembRAnCes



	 IRCF	ReptIles	&	AmphIbIAns		•		Vol	17,	no	1		•		mAR	2010	 17RemembRAnCes

to	be	among	them	at	various	times,	and	to	work	with	him	during	the	final	
few	years	of	that	career.	our	close	professional	relationship	really	began	in	
the	mid-1980s	with	our	collaboration	on	timber	Rattlesnake	telemetry.	I	
built	an	effective	(albeit	awkwardly	maneuverable)	antenna.	Using	that	and	
some	transmitters	(immense	by	current	standards!)	assembled	by	Dr.	tony	
shirer,	and	which	henry	pushed	gently	down	the	throats	of	large	rattlers,	we	
spent	a	summer	gathering	movement	data	that	retrospectively	turned	out	to	
be	more	a	learning	experience	about	the	technique	than	about	the	snakes.	
henry	assimilated	all	this,	and	nearly	20	years	later,	when	we	had	far	better	
equipment	and	far	more	background	knowledge	on	the	subtleties	of	using	it,	
we	were	able	to	initiate	an	ongoing	study	of	this	species	in	northeast	Kansas.
	 In	1987	henry	and	I	received	funding	from	oklahoma	Dept.	of	
natural	Resources	to	study	rattlesnake	roundups	and	their	effects	on	the	
populations	of	Western	Diamondback	Rattlesnakes.	It	was	no	secret	that	
henry’s	long-term	enthusiasm	for	rattlesnake	study	wasn’t	shared	by	his	
wife	Virginia,	perhaps	out	of	recognition	that	his	reflexes	were	slowing,	
as	do	everyone’s	with	time,	hampering	the	avoidance	response	essential	
for	such	work.	It’s	one	thing	to	dodge	the	feint	of	a	2-foot	Copperhead,	
but	quite	another	to	dodge	the	long	strike	of	a	5-foot	Crotalus.	Virginia’s	
reaction	was	subdued	apprehension.	but	after	some	discussion	we	agreed	
to	handle	the	captive	snakes	after	cooling	them,	a	reassuring	model	that	
Virginia	accepted,	and	which	proved	effective	for	safely	gathering	the	mor-
phological	data	we	sought.
	 henry’s	enthusiasm	for	field	work	and	for	learning	all	there	was	to	
learn	about	snake	ecology	never	diminished,	though	by	2002,	time	plainly	
was	having	its	inexorable	effect	of	limiting	bone	and	muscle.	In	these	later	
years	of	his	career,	I	had	retired	and	so	was	able	to	help	him	make	rounds	
in	the	field	using	one	of	the	field	station’s	“Gator”	AtVs.	I	drove	while	
henry’s	gaze	was	fixed	firmly	on	our	destination	of	the	day,	wherever	it	
happened	to	be.	by	2003,	he	was	gamely	trying	to	maneuver	using	crutches	
on	a	local	ledge	that	served	as	a	timber	Rattlesnake	den.	I	emphasized	to	
him	that	I	didn’t	plan	to	be	remembered	as	the	guy	who	brought	him	back	
from	the	field	with	a	severe	envenomation	or	a	broken	leg,	and	so	he	agreed	
(perhaps	acquiesced	is	a	more	accurate	term!)	with	a	change	of	model—	I’d	
do	the	rough	and	tumble	stuff	and	he’d	wait	in	the	6-wheeler	to	share	in	
the	results,	and	we’d	collaborate	on	papers	that,	of	course,	required	his	
incredible	store	of	knowledge.	or,	if	topography	allowed,	he’d	hunt	close	
to	the	‘Gator	while	I	ventured	further.	that	model	worked	well	through	
the	remainder	of	the	time	he	was	able	to	live	independently	on	FnhR,	and	
other	persons,	younger	than	either	of	us,	pitched	in	to	help	henry	make	
productive	rounds	in	the	field	safely.	notable	among	these	are	scott	sharp	
(a	high	school	teacher	in	a	nearby	district)	and	his	family,	and	KU	under-
grads	mike	Zerwekh	and	Joey	brown.

	 As	late	as	2006,	the	“henry	and	George	team”	(which	I	once	pointed	
out	to	him	had	an	average	age	of	79,	a	realization	he	greatly	enjoyed)	
still	made	joint	rounds,	these	in	my	smooth	earth	snake	study	area	not	
far	from	FnhR.	this	was	a	species	he’d	barely	seen,	with	just	3	FnhR	
records.	he	was	fascinated	by	the	fact	that	the	species	was	so	close,	yet	he’d	
seen	so	few.	When	on	our	first	trip	into	that	area	I	caught	the	first	of	several	
we	subsequently	found	in	tall	grass	habitat,	his	reaction	was	to	look	at	it	
intently	and	softly	remark,	“Well,	I’ll	be	damned.”	I	think	it	was	the	only	
time	I	heard	him	say	that!	I’m	glad	I	sent	him	the	final	draft	of	the	article	
summarizing	that	research.	When	I	emailed	it	to	his	daughter	Alice,	his	
primary	caregiver	by	then,	I	asked	her	to	“tell	henry	he	has	to	stick	around	
to	see	this	in	print.”	planned	publication	was	for	December	2009.	Alice	
read	it	to	him	and	afterward	told	me	how	attentive	he’d	been	and	how	he’d	
enjoyed	learning	about	this	elusive	species.
	 on	8	september	2009,	just	a	few	months	shy	of	his	centennial	birthday,	
henry	sheldon	Fitch	passed	away,	leaving	for	science	one	of	the	most	out-
standing	legacies	of	ecological	study	ever	known.	best	known	for	his	extensive	
long-term	study	of	the	herpetofauna	of	what	in	1948	was	the	University	
of	Kansas	natural	history	Reservation	(renamed	in	1986	the	Fitch	natural	
history	Reservation	[FnhR]),	his	published	studies	 in	animal	ecology	
extending	back	to	1933	also	include	a	wide	range	of	birds,	mammals,	and	
invertebrates,	as	well	as	the	local	successional	flora	of	their	habitats.	harry	
Greene,	interviewed	by	the	Lawrence Journal-World,	accurately	reflected	on	
henry’s	legacy	by	stating,	“It’s	not	an	exaggeration	to	say	that	henry’s	the	
father	of	snake	biology.”	his	studies	on	the	ecology	and	relations	of	these	
many	species	were	refined	through	his	extensive	career	to	reflect	his	unique	
insights	regarding	the	way	they	form	communities	of	interacting	organisms.	
All	of	us	who	continue	to	build	on	this	legacy,	and	those	who	follow	us	and	
will	do	the	same,	owe	a	tremendous	thanks	to	this	modest	man	of	great	talent.

Literature Cited
echelle,	A.F.	and	m.m.	stewart.	2000.	historical	perspective:	henry	s.	Fitch.	

Copeia	2000:891–900.

Fitch,	h.s.	1989.	A	field	study	of	the	slender	Glass	lizard,	Ophisaurus attenu-
atus in	northeastern	Kansas.	University of Kansas Museum of Natural History 
Occasional Paper	125:1–50.

Note.—All	of	henry	Fitch’s	papers	published	by	the	University	of	Kansas	
are	incorporated	in	the	biodiversity	heritage	library,	where	they	can	be	
downloaded	at	www.biodiversitylibrary.org.	the	family	suggests	donations	to	
honor	professor	Fitch	be	directed	to	the	henry	and	Virginia	Fitch	memorial	
Fund	at	the	KU	endowment	Association:	<www.kuendowment.org>.

henry	Fitch	at	the	entrance	to	the	Fitch	natural	history	Reservation,	1997.
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henry	Fitch	(right)	in	an	ultralight	plane	in	march	2004.	his	nephew	flew	him	over	
the	area	where	he	had	grown	up	near	medford.	this	is	a	good	indication	of	henry’s	
spirit	of	adventure	and	love	of	travel	—	characteristics	he	never	lost.
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scarlet	Kingsnakes	(Lampropeltis elapsoides),	now	recognized	as	distinct	
from	the	much	more	widespread	milksnake	(L. triangulum),	occur	at	low	

and	moderate	elevations	from	Virginia	to	Florida,	thence	west	to	Kentucky	
and	louisiana	(Conant	and	Collins	1998).	the	two	species	are	sympatric	
with	little	or	no	hybridization	at	several	contact	zones,	the	best	studied	of	
which	are	in	western	Kentucky	and	adjacent	tennessee	(Armstrong	et	al.	

2001)	and	north	Carolina	(harper	and	pfennig	2008).	these	secretive	coral	
snake	mimics	(Greene	and	mcDiarmid	2005,	harper	and	pfennig	2008)	
range	in	total	length	(tl)	from	130	mm	at	hatching	to	a	maximum	of	576	
mm	(Wright	and	bishop	1915,	Williams	1988),	and,	along	with	other	lam-
propeltines,	are	of	interest	from	diverse	perspectives	(e.g.,	Rodríguez-Robles	
and	de	Jésus	escobar	1999,	pyron	and	burbrink	2009).

Diet specialization by the scarlet Kingsnake, 
Lampropeltis elapsoides (colubridae)

harry	W.	Greene1,	edmund	J.	Zimmerer2,	William	m.	palmer3,	and	michael	F.	benard4

1Department	of	ecology	and	evolutionary	biology,	Cornell	University,	Ithaca,	nY	14853	(hwg5@cornell.edu)
2Department	of	biological	sciences,	murray	state	University,	murray,	KY	42071	(ed.zimmerer@murraystate.edu)

3north	Carolina	museum	of	natural	sciences,	Raleigh,	nC	27699
4Department	of	biology,	Case	Western	Reserve	University,	Cleveland,	oh	44106	(michael.benard@case.edu)

based	on	34	natural	prey	items,	Lampropeltis elapsoides	eats	primarily	elongate	squamates	(97%),	especially	skinks	(74%)	and	colubroid	
snakes	(15%).	no	ontogenetic	or	geographic	variation	is	evident;	prey	items	are	swallowed	headfirst	and	average	19%	of	predator	mass.	
the	diet	substantially	overlaps	that	of	juveniles	of	some	other	lampropeltines,	including	sympatric	L. triangulum,	but	is	unusually	nar-
row	compared	to	adults	of	most	other	species.

scarlet	Kingsnakes	(Lampropeltis elapsoides)	occur	at	low	and	moderate	elevations	from	Virginia	to	Florida	and	west	to	Kentucky	and	louisiana.	In	contrast	with	published	
reports,	these	snakes	are	not	dietary	generalists.
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	 herein,	we:	(i)	provide	a	first	critical	analysis	of	the	feeding	ecology	
of	L. elapsoides;	(ii)	refute	implications	that	it	is	a	dietary	generalist	(e.g.,	
“food	includes	small	snakes	and	lizards,	baby	mice,	small	fish,	insects,	and	
earthworms”;	Conant	and	Collins	1998:375);	and	(iii)	assess	its	potential	
interactions	with	other	sympatric	snakes,	especially	Red	milksnakes	(L. t. 
syspila)	in	the	Kentucky-tennessee	contact	zone.	We	are	especially	pleased	
that	henry	Fitch	provided	unpublished	data	for	this	project	and	enjoyed	
reading	our	manuscript	during	the	summer	of	his	100th	year.

Materials and Methods
We	examined	stomach	contents	of	preserved	L. elapsoides	(for	methods	
see	Greene	and	Rodríguez-Robles	2003)	at	Archbold	biological	station,	
Carnegie	museum	of	natural	history,	and	north	Carolina	state	museum	
of	natural	sciences,	then	integrated	those	data	with	eJZ.’s	field	observa-
tions	from	Kentucky;	anecdotes	provided	by	J.D.	Groves	(pers.	comm.)	
and	J.D.	Wilson	(savanna	River	ecology	lab	files);	and	credible	literature	
records	(Carr	1940,	based	on	Florida	museum	of	natural	history	1568;	
K.l.	Krysko,	pers.	comm.;	mount	1963;	brown	1979;	palmer	and	braswell	
1995,	excluding	a	Worm	snake,	Carphophis amoenus,	which	field	notes	
indicate	was	eaten	after	capture;	lee	2006).	We	omitted	records	cited	by	
Williams	(1988)	that	were	based	on	captives	or	unsupported	by	explicit	
data	(brimley	1905,	Ditmars	1907,	brode	and	Allison	1958);	we	excluded	
Wright	and	bishop’s	(1915:167)	report	of	“an	angleworm	and	…	two	kil-
lifishes,”	because	those	prey	are	otherwise	unknown	in	the	diet	of	any	lam-
propeltine	(Rodríguez-Robles	and	de	Jésus	escobar	1999)	and	more	plau-
sibly	stomach	contents	from	an	ingested	item	(e.g.,	eastern	Gartersnake,	
Thamnophis sirtalis).	We	assessed	dietary	overlap	with	L. t. syspila	based	on	
five	records	from	Kentucky	and	tennessee	obtained	by	eJZ	and	22	records	
from	Kansas	(Fitch	1999,	pers.	comm.).

Results
thirty-four	prey	 items	 from	32	L. elapsoides	 (mean	1.1	 items/snake)	
include	13	Scincella lateralis	(Ground	skink,	including	1	set	of	5	eggs	and	
1	tail),	6	Plestiodon inexpectatus	(southeastern	Five-lined	skink),	1	P. egre-
gius	(mole	skink),	2	Plestiodon	sp.,	3	unidentified	skinks,	1	set	of	4	lizard	
eggs,	2	Aspidoscelis sexlineata	(six-lined	Racerunner),	2	Diadophis punctatus	
(Ring-necked	snake),	1	Tantilla coronata	(southeastern	Crowned	snake),	1	
Thamnophis	sp.	(gartersnake),	1	Virginia striatula	(Rough	earthsnake),	and	
1	nestling	rodent.	they	encompass	≥9	prey	species,	including	33	(97%)	
somewhat	to	very	elongate,	mostly	smooth-scaled	squamate	reptiles;	25	
(74%)	were	skinks	(mainly	2	species)	and	5	(15%)	were	colubroid	snakes.	
only	2	ate	multiple	items,	so	we	cannot	evaluate	whether	individuals	spe-
cialize	on	particular	prey	types.

	 the	34	prey	items	are	from	Florida	(8),	Kentucky	(7),	louisiana	(1),	
mississippi	(2),	north	Carolina	(12),	and	south	Carolina	(4),	and	lizards	
predominated	throughout	the	range.	Florida	L. elapsoides	ate	7	 lizards	
and	a	mouse;	north	Carolina	prey	included	10	lizards	and	2	snakes,	and,	
although	Kentucky	snakes	occupy	distinctive	habitat	(Armstrong	et	al.	

Red	milksnakes	(Lampropeltis triangulum syspila)	show	a	significant	dietary	shift	
with	increasing	size,	shifting	from	reptiles	to	mammals	as	they	get	larger).	
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preying	mainly	on	slender	squamates,	such	as	reclusive	skinks	and	small	snakes,	the	
diet	of	scarlet	Kingsnakes	appears	to	be	constrained	by	a	small	gape.	southeastern	
Five-lined	skinks	(Plestiodon inexpectatus;	top)	and	Ground	skinks	(Scincella latera-
lis;	bottom)	are	prominently	represented	in	stomach	samples.	
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small	 snakes	 in	 the	 diet	 of	 scarlet	 Kingsnakes	 include	 Ring-necked	 snakes	
(Diadophis punctatus;	top)	and	Rough	earthsnakes	(Virginia striatula;	bottom).	
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2001),	all	of	their	prey	were	skinks.	snakes	with	prey	were	found	in	January	
(1),	march	(1),	April	(4),	may	(1),	June	(5),	July	(3),	and	september	(3).	
they	measured	196–496	mm	in	tl	(mean	354	mm,	n	=	23),	of	which	
the	two	smallest	ate	S. lateralis,	one	of	them	(tl	197	mm)	only	a	tail;	the	
largest	contained	an	adult	P. inexpectatus	and	the	only	mammal	was	in	a	
436-mm	adult.	prey/predator	mass	ratios	were	0.11–0.38	(mean	0.19,	n	=	
6),	of	which	the	largest	was	an	A. sexlineata	in	a	small	adult	snake	(tl	379	
mm),	and	all	five	items	for	which	direction	of	ingestion	was	recorded	were	
swallowed	headfirst.
	 scarlet	Kingsnakes	exhibit	no	ontogenetic	change	in	diet;	they	thus	
completely	overlap	the	diet	of	juvenile	Red	milksnakes	and	partly	that	
of	adults.	eleven	L. t. syspila	within	the	size	range	of	L. elapsoides	(<576	
mm	tl)	had	eaten	8	skinks	and	3	small	snakes,	whereas	17	larger	adults	
(600–890	mm	tl)	had	consumed	4	skinks	(18%),	a	limbless	lizard,	and	17	
mammals	(77%)	—	a	significant	dietary	shift	with	increasing	size	(reptiles	
versus	mammals;	Fisher’s	exact	test,	p	<	0.0001).

Discussion
by	preying	mainly	on	slender	squamates,	L. elapsoides	of	all	sizes	resemble	
juveniles	of	L. californiae	(K.	Wiseman	and	h.W.	Greene,	unpubl.	data),	
L. triangulum	(Fitch	1999;	m.F.	benard	and	h.W.	Greene,	unpubl.	data),	

and	L. zonata	(Greene	and	Rodriguez-Robles	2003),	as	well	as	adults	of	

GReene	et	Al.

table 1.	Data	for	individual	scarlet	Kingsnakes	(Lampropeltis elapsoides)	and	their	prey.	mR	=	mass	ratio.

Locality Size Prey MR Direction Date Source
lA	 353	mm,	9g	 1	Thamnophis	sp.,	1	g	 0.11	 headfirst	 	 Cm	91903
Fl	 379	mm,	16	g	 1	Aspidoscelis sexlineata,	6	g	 0.38	 headfirst	 	 Abs
mI	 403	mm,	18	g	 2 Diadophis punctatus,	2	g,	3	g	 0.11	 	 	 lee	(2006)
	 	 	 0.17
Fl	 413	mm,	nA	 1	Plestiodon inexpectatus,	nA	 	 	 	 Abs
Fl	 429	mm,	13	g	 1	skink,	2	g	 0.15	 headfirst	 9/1936	 Cm	19840
Fl	 436	mm,	20	g	 1	rodent,	4	g	 0.20	 	 	 Abs
GA	 	 1	angleworm,	2	killifishes	 	 	 	 CUmV	6242,	W&b
Fl	 196	mm	 1	Scincella lateralis	 	 	 1/1937	 Carr	(1940)	Fmnh	1568
Fl	 	 1	Scincella lateralis	 	 	 	 Carr	(1940)
Fl	 ~10	in	 UID	skink	scales	in	feces	 	 	 	 J.D.Groves	(in	litt.)
Fl	 300	mm	 Plestiodon egregius,	tail	 	 	 	 mount	(1963)
sC	 	 2	Scincella lateralis	 	 	 	 brown	(1979)
sC	 	 1 Scincella lateralis	 	 	 	 brown	(1979)
sC	 348	mm,	12.5	g	 1	Scincella lateralis	 	 	 4/17/07	 J.D.Wilson	(sRel)
nC,	moore	 adult	female	 1	Aspidocelis sexlineata,	juv.	 	 	 9/1/2004	 nCsm	04-2049
nC,	Richmond	 adult	female	 1	Plestiodon inexpectatus	 	 	 4/13/2002	 nCsm	02-364
nC,	Craven	 197	mm	 1	Scincella lateralis,	tail	 	 	 9/12/1968	 nCsm	33820
nC,	beaufort	 483	mm	 1	Scincella lateralis	[5	eggs]	 	 	 7/1/1968	 nCsm/pb
nC,	Craven	 394	mm	 1	Plestiodon inexpectatus	 	 	 5/24/1968	 nCsm	33819/pb
nC,	hyde	 496	mm	 1	Plestiodon inexpectatus,	adult	 	 	 4/30/1960	 nCsm	972/pb
nC,	Cateret	 465	mm	 1	Plestiodon inexpectatus,	adult	 	 	 4/25/1970	 nCsm	9253/pb
nC,	bladen	 294	mm	 1	Scincella lateralis,	adult	 	 	 	 nCsm	15005/pb
nC,	brunswick	 	 1	Plestiodon inexpectatus	 	 	 	 p&b	(1995)
nC,	brunswick	 	 1	Virginia striatula	 	 	 	 p&b	(1995)
nC,	scotland	 	 1	Scincella lateralis	 	 	 	 p&b	(1995)
nC,	scotland	 	 1	Tantilla coronata	 	 	 	 p&b	(1995)
KY	 370	mm	 1	set	of	4	reptile	eggs	(6–7	mm)	 	 	 7/98	 emZ	1523
KY	 375	mm	 1	Plestiodon	sp.	 	 headfirst	 6/98	 emZ	1525
KY	 290	mm	sV		 1	Scincella lateralis,	4	cm	sV	 	 headfirst	 7/98	 emZ	1527
	 (est.	334	tl)
KY	 295	mm	 1	Plestiodon	sp.,	4	cm	sV	 	 	 6/99	 emZ
KY	 290	mm	 1	skink	 	 	 6/05	 emZ
KY	 320	mm	 1	Scincella lateralis	 	 	 6/05	 emZ
KY	 315	mm	 1	Scincella lateralis,	4	cm	sV	 	 	 6/06	 emZ

prey	types	in	relation	to	predator	size	for	scarlet	Kingsnakes	(Lampropeltis elapsoides)	
and	Red	milksnakes	(L. triangulum syspila),	based	on	samples	from	a	sympatric	
contact	zone	and	elsewhere	in	the	range	of	each	species.
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some	other	small	colubroid	snakes	(e.g.,	Hypsiglena,	Rodríguez-Robles	et	al.	
1999).	Compared	to	other	Lampropeltis,	scarlet	Kingsnakes	have	pointed	
snouts	and	fused	head	scales	suggestive	of	fossorial	habits	(Wright	and	
bishop	1915,	Williams	1988),	and	they	are	typically	found	under	cover	
objects,	especially	bark	on	old	fallen	logs	and	vertical	stumps	(palmer	and	
braswell	1995,	Reichling	2008).	Accordingly,	this	species	might	simply	
be	a	habitat	specialist,	its	narrow	diet	constrained	by	small	gape	and	high	
encounter	rates	for	reclusive	skink	and	snake	prey.
	 Additional	lines	of	evidence	imply	scarlet	Kingsnakes	are	specialized	
predators	(for	general	discussions	see	Rodríguez-Robles	and	Greene	1999,	
brischoux	et	al.	2009).	With	82%	of	its	diet	 lizards	and	89%	of	those	
items	skinks,	L. elapsoides	has	a	narrower	diet	than	another	lampropeltine,	
Rhinocheilus lecontei	(long-nosed	snake),	with	a	diet	consisting	of	65%	
lizards	and	72%	(48%	of	total	items)	teiids	(Aspidoscelis);	respective	means	
for	55	other	snake	species	in	which	lizards	are	modal	prey	are	75%	and	
47%	(Rodríguez-Robles	and	Greene	1999).	moreover,	L. elapsoides	has	the	
highest	incidence	of	skinks	in	the	adult	diet	of	any	north	American	serpent	
(ernst	and	ernst	2003)	and	its	anterior	teeth	are	enlarged	like	those	of	other	
skink	specialists	(Greene	1989).	Finally,	throughout	its	range,	L. elapsoides	
co-occurs	with	S. lateralis	and	two	to	four	species	of	Plestiodon,	whereas,	
elsewhere	in	north	America,	no	more	than	two	species	of	skinks	are	typi-
cally	sympatric	(maps	in	Conant	and	Collins	1998,	Jones	and	lovich	2009).
	 In	terms	of	prey	taken	by	other	sympatric	snakes,	L. elapsoides	partly	
overlaps	Coluber constrictor	(Racer),	L. getula	(Common	Kingsnake),	L. 
extenuata	(short-tailed	snake),	and	Micrurus fulvius	(eastern	Coralsnake),	
of	which	the	first	two	have	much	broader	diets	and	the	others	are	mod-
erately	to	exclusively	specialized	on	snakes	(ernst	and	ernst	2003).	As	
macArthur	(1972)	pointed	out,	one	way	to	trump	potential	competitors	is	

to	eat	them,	and	M. fulvius	indeed	preys	on	both	P. inexpectatus	(Abs	field	
notes)	and	L. elapsoides	(Krysko	and	Arbdelfattah	2002).	none	of	those	
other	snakes	specializes	on	skinks,	but	we	have	demonstrated	that	juveniles	
of	L. t. syspila	do	so,	and	adults	of	that	species	partially	overlap	the	diet	of	
sympatric	L. elapsoides.	Additional	studies	of	scarlet	Kingsnakes	in	a	com-
munity	ecological	context	will	likely	provide	further	insights	into	specializa-
tion,	speciation,	mimicry,	and	other	evolutionary	processes.
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Fitch	(1987a)	indicated	that	morphological	measurements,	particularly	
measures	of	snout-to-vent	length	(sVl),	provide	some	of	the	most	use-

ful	information	that	can	be	obtained	from	field-based	research	on	snakes.	
Unfortunately,	published	research	that	focuses	on	natural	history,	which	
includes	morphological	data	such	as	snake	size,	has	declined	sharply	in	
recent	years	(henderson	and	powell	2009,	mcCallum	and	mcCallum	
2006).	In	some	cases,	natural	history	observations	considered	“anecdotal”	
are	even	treated	with	scorn	by	researchers.	As	Fitch	(1987b)	suggested,	such	
reactions	to	life	history	studies	are	unfortunate,	and	information	that	may	
be	considered	anecdotal	still	has	a	valuable	role	in	increasing	the	under-
standing	of	many	species’	ecological	needs.	therefore,	this	information	
should	be	published.
	 Considerable	data	have	been	published	on	the	ecology	and	life	history	
of	several	natricine	snake	species,	particularly	the	Common	Garter	snakes	
(Thamnophis sirtalis;	e.g.,	Fitch	1965,	1999,	2001).	these	include	infor-
mation	on	aspects	of	their	morphology,	such	as	size	(sVl)	and	weight.	
however,	certain	small	fossorial	species,	such	as	members	of	the	genus	
Storeria	have	 received	 less	attention.	 In	addition,	although	the	 size	of	
“mature”	females	has	been	reported	for	several	species	at	some	locations	
in	the	upper	midwestern	United	states	(e.g.,	ohio	and	michigan),	such	
information	is	rare	from	populations	in	Wisconsin.		Furthermore,	few	if	
any	data	from	Wisconsin	have	been	published,	with	the	possible	excep-

tion	of	technical	reports	that	are	not	easily	obtained.	such	information	is	
valuable	for	determining	numerous	aspects	of	the	biology	of	these	species,	
such	as	size	at	sexual	maturity	and	morphological	characteristics	of	regional	
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An	example	of	typical	eastern	Garter	snake	(Thamnophis sirtalis sirtalis)	habitat	in	
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populations.	therefore,	my	objective	was	to	survey	for	gravid	natricines	at	
several	sites	in	southern	Wisconsin,	with	particular	interest	in	the	under-
studied	members	of	the	genus	Storeria, to	determine	if	the	sizes	of	gravid	
snakes	encountered	conformed	to	previously	published	reports	of	adult	
female	size	or	size	at	maturity.	In	addition,	the	goal	of	these	surveys	was	to	
provide	baseline	natural	history	data	that	may	have	current	and	future	value	
to	herpetologists,	ecologists,	and	conservation	biologists.
	 I	conducted	surveys	for	gravid	females	at	five	sites	across	three	coun-
ties	in	southern	Wisconsin	during	the	late	spring-summer	of	2009.	I	chose	
this	period	to	conduct	my	surveys	because	it	is	within	the	season	during	
which	Wisconsin	species	are	gravid.	Although	sites	varied	in	area,	ratio	of	
wetland	to	upland,	and	plant	community	complexity,	all	survey	locations	
possessed	open	shallow	marsh	habitats	with	associated	open	upland	habitats	
(primarily	grassland	or	fallow	grassland).	each	site	was	surveyed	via	artificial	
cover	objects	(Fitch	1987a)	in	the	form	of	¾-inch	plywood	cut	in	3	x	4-ft	
sheets.	boards	were	placed	opportunistically	in	areas	that	appeared	suit-
able	for	natricine	snakes,	with	a	particular	focus	on	species	of	Thamnophis,	
Storeria,	and	Nerodia.	boards	were	checked	after	1700	h	only	on	days	that	
had	been	partly	sunny	to	sunny.	this	insured	that	the	microclimate	under	
each	board	would	be	warm	enough	to	attract	gravid	females,	but	not	so	
warm	as	to	be	unsuitable.	Gravidity	was	determined	by	palpation	of	the	
lower	third	of	the	snake	to	check	for	the	presence	of	formed	embryos.	I	
measured	the	sVl	of	gravid	snakes	by	gently,	but	firmly,	stretching	them	
along	a	tape	measure	as	described	in	Fitch	(1999).
	 Due	to	resource	limitations,	the	survey	effort	at	each	site	varied.	At	
some	locations,	cover	objects	were	deployed	several	years	prior	to	initiation	

of	the	study,	whereas	at	other	locations,	boards	were	deployed	in	late	spring	
2009,	immediately	prior	to	initiation	of	surveys.	In	addition,	each	site	was	
not	surveyed	the	same	number	of	times,	and	an	equal	number	of	cover	
objects	was	not	implemented	equally	across	sites.	mud	lake	and	Westford,	
for	example,	each	had	ten	cover	objects	and	were	visited	six	times	through-
out	the	late	spring	and	summer.	Cedarburg,	on	the	other	hand,	had	15	
cover	boards	and	was	surveyed	four	times.	French	Creek	had	10	boards	and	
was	surveyed	four	times,	whereas	horicon	had	20	boards	divided	among	
four	locations	and	was	surveyed	nine	times.	however,	because	the	objective	
of	these	studies	(i.e.,	to	sample	gravid	females	on-site	and	measure	their	
sVl)	did	not	depend	upon	equitable	survey	efforts	across	sites,	these	varia-
tions	were	deemed	acceptable.
	 throughout	the	course	of	these	surveys,	I	encountered	adult	gravid	
females	of	three	natricine	species:	northern	brown	snake	(Storeria dekayi 
dekayi),	Redbelly	snake	(Storeria occipitomaculata occipitomaculata),	and	
eastern	Garter	snake	(Thamnophis sirtalis sirtalis;	table	1).	however,	I	did	
not	find	all	three	species	at	every	survey	location.	Gravid	snakes	also	were	
found	at	all	survey	locations.	For	example,	at	the	French	Creek	site,	I	found	
only	one	gravid	Redbelly	snake	and	no	gravid	females	of	other	species.	
brown	snakes	were	encountered	only	at	the	mud	lake	site,	whereas	gravid	
eastern	Garter	snakes	were	found	at	all	sites	except	French	Creek	(table	
1).	overall,	gravid	eastern	Garter	snakes	were	the	most	frequently	encoun-
tered	snakes	across	all	sites	(n	=	30).	these	were	followed	by	northern	
brown	snakes	(n	=	21)	and	Redbelly	snakes	(n	=	5).	because	I	did	not	
mark	individuals,	I	may	have	collected	and	measured	the	same	snake	on	
more	than	one	occasion.

GRAVID	snAKes	In	soUtheRn	WIsConsIn

table 1.	sample	sizes,	mean	snout-vent-length	(sVl)	in	mm	for	each	species	captured	per	survey	location.

 Site Wisconsin Sample Mean SVL 
Species Name County Size ± SD (range)

S. dekayi Mud Lake Dodge 21 264 ± 25 (241–295)

S. occipitomaculata Westford Dodge 2 231 ± 22 (215–248)

S. occipitomaculata  French Creek Marquette 1 196

S. occipitomaculata Horicon Dodge 2 225 ± 16 (214–237)

T. sirtalis Cedarburg Ozaukee 11 471 ± 72 (356–620)

T. sirtalis Horicon Dodge 10 546 ± 53 (469–603)

T. sirtalis Mud Lake Dodge 5 562 ± 36 (524–609)

T. sirtalis Westford Dodge 4 492 ± 39 (450–533)

Grassland	habitat	is	often	preferred	by	brown	snakes	(Storeria dekayi)	in	Wisconsin. brown	snakes	(Storeria dekayi)	were	found	at	only	one	of	the	survey	locations.
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	 In	general,	the	sVl	of	gravid	females	of	all	species	encountered	did	
not	vary	greatly	from	past	reports	(table	2).	on	average,	gravid	brown	
snakes	were	264	±	25	mm	in	sVl	with	little	variation	in	individual	sVl.	
this	species	has	been	reported	to	show	significant	geographic	variation	in	
sVl	(King	1997),	which	also	has	been	noted	for	Thamnophis sirtalis	(King	
1989).	Gravid	Redbelly	snakes	were	slightly	smaller	than	brown	snakes	on	

average,	but	sizes	varied	little	(222	±	20	mm).	the	average	sVl	of	gravid	
eastern	Garter	snakes	captured	during	my	surveys	was	514	mm,	making	
them	the	largest	snake	encountered.	Unlike	the	other	two	species,	however,	
considerable	variation	in	sVl	was	observed	in	this	species	(sD	=	67	mm).
	 Although	Redbelly	snake	sVls	reported	from	past	studies	are	smaller	
than	the	average	I	recorded	for	individuals	in	Wisconsin,	my	sample	size	was	
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table 2.	size	comparisons	of	adult	female	snakes	encountered	during	this	study	and	past	published	reports.	measurements	of	snakes	reported	to	be	gravid	
are	indicated	with	a	single	asterisk	(*);	publications	reporting	estimated	size	at	sexual	maturity	are	indicated	with	a	double	asterisk	(**).

  Location Sample Average
Species Source of Study Size SVL (mm)

S. dekayi	 this	study	 Wisconsin	 21	 264*

S. dekayi	 Wilson	and	Dorcas	(2004)	 north	Carolina	 9	 245

S. dekayi	 minton	(2001)	 Indiana	 21	 266

S. dekayi	 Fitch	(1999)	 Kansas	 22	 256*

S. dekayi	 King	(1997)	 ontario/ohio	 nA	 230**

S. dekayi	 Kofron	(1979)	 louisiana	 30	 170–175**

S. occipitomaculata	 this	study	 Wisconsin	 5	 222*

S. occipitomaculata	 Wilson	&	Dorcas	(2004)	 north	Carolina	 7	 181

S. occipitomaculata minton	(2001)	 Indiana	 10	 198

S. occipitomaculata	 brodie	&	Ducey	(1989)	 new	York	 42	 209*

S. occipitomaculata	 semlitsch	&	moran	(1984)	 south	Carolina	 37	 157

S. occipitomaculata	 blanchard	(1937)	 michigan	 71	 194

T. sirtalis	 this	study	 Wisconsin	 30	 514*

T. sirtalis	 minton	(2001)	 Indiana	 30	 531	

T. sirtalis	 Fitch	(1999)	 Kansas	 1592	 639

T. sirtalis	 Rossman	et	al.	(1996)	 Various	 nA	 420–550**

T. sirtalis	 mitchell	(1994)	 Virginia	 —	 515

T. sirtalis	 larsen	et	al.	(1993)	 Canada	 23	 745*

T. sirtalis	 King	(1989)	 lake	erie	Islands	 345	 683

T. sirtalis	 hebard	(1950)	 Washington	 32	 408

Redbelly	snakes	(Storeria occipitomaculata)	were	found	in	habitat	such	as	this	dur-
ing	surveys.

Redbelly	snakes	(Storeria occipitomaculata)	were	encountered	at	more	sites	than	
brown	snakes	(S. dekayi),	but	in	lower	densities.	
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small	(n	=	5),	and	I	recommend	caution	when	interpreting	this.	however,	to	
my	knowledge,	few	published	reports	have	large	sample-sizes	of	this	species.	
For	example,	Wilson	and	Dorcas	(2004)	reported	capturing	seven	females	
over	five	years	of	surveys	in	north	Carolina;	brodie	and	Ducey	(1989)	
reported	a	sample	of	42	gravid	females	captured	over	two	years	in	new	York;	
semlitsch	and	moran	(1984)	captured	37	females;	and	blanchard	(1937),	
who	commented	specifically	on	how	infrequently	they	are	encountered,	ana-
lyzed	71	females	for	which	he	had	acquired	data	over	12	years.	In	addition,	
although	my	samples	were	small,	despite	being	spread	across	three	sites	in	
two	counties,	little	variation	was	observed	in	sVl	(sD	=	20	mm).
	 Rossman	et	al.	(1996)	reported	that	female Thamnophis sirtalis mature	
at	420–550	mm	and	all	of	the	average	sVls	that	I	observed	per	site	fit	
within	this	range	(table	2).	At	one	location	(Cedarburg),	I	examined	two	
gravid	individuals	that	were	below	this	threshold	(397	mm	and	356	mm).	
Fitch	(1999)	reported	that	the	smallest	gravid	female,	among	the	hundreds	
that	he	analyzed	over	50	years	at	a	site	in	Kansas,	measured	490	mm	in	
sVl.	At	least	ten	gravid	individuals	that	I	encountered	at	all	survey	loca-
tions	were	shorter	than	this.
	 In	summary,	the	gravid	snakes	of	all	species	encountered	during	my	sur-
veys	were	similar	in	sVl	to	previously	published	reports.	Unfortunately,	the	
small	sample	sizes	and	relatively	short	survey	period	(i.e.,	one	season)	of	this	
work	limits	comparisons	with	other	studies.	more	data	are	necessary	to	make	
definitive	conclusions	about	the	sizes	of	gravid	snakes	in	this	region	of	north	
America.
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Daytime amphibian surveys in Three 
protected areas in the Western Great lakes
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We	performed	pilot	monitoring	of	amphibian	populations	at	Apostle	Islands	national	lakeshore	(ApIs)	in	2006,	pictured	Rocks	national	
lakeshore	(pIRo)	in	2007,	and	sleeping	bear	Dunes	national	lakeshore	(slbe)	in	both	2006	and	2007.	We	performed	daytime	surveys	(using	
multiple	methods)	at	numerous	sites	in	each	of	the	three	parks.	We	detected	10	amphibian	and	two	reptilian	species	at	ApIs,	nine	amphibian	and	
four	reptilian	species	at	slbe,	and	nine	amphibian	and	one	reptilian	species	at	pIRo.	no	one	daytime	survey	technique	appeared	to	be	superior	
to	any	other.	our	work	resulted	in	two	new	species	records	(Gray	treefrog	and	Green	Frog)	for	basswood	Island	at	ApIs.

the	Great	lakes	Inventory	and	monitoring	network	(hereafter	GlKn	
or	the	network)	was	formed	by	the	U.s.	national	park	service	(nps)	

in	1999	and	is	one	of	32	networks	of	parks	that	share	common	geography	
and	management	priorities.	the	purpose	of	GlKn	is	to	inventory	and	
monitor	natural	resources	within	nine	national	park	units	in	the	north-
ern	Great	lakes	ecoregion,	including	Indiana,	michigan,	minnesota,	and	
Wisconsin	(Route	and	elias	2007).	In	2000,	GlKn	began	a	biological	
inventory	in	network	parks	(Route	2000),	and,	in	2002,	the	network	
began	planning	a	“Vital	signs”	monitoring	program.	Vital	signs	are	defined	
as	a	select	group	of	attributes	that	are	particularly	rich	in	information	
needed	for	understanding	and	managing	nps	areas	(Route	2004).	Vital	
signs	were	chosen	in	part	based	on	how	they	reflect	the	health	of	park	eco-
systems	and	how	they	respond	(or	are	hypothesized	to	respond)	to	natural	
or	anthropogenic	stressors.	A	prioritized	list	of	Vital	signs	was	finalized	in	
2004	and	amphibian	populations	were	one	of	the	Vital	signs	chosen	for	
early	protocol	development	(Route	and	elias	2007).
	 Amphibian	populations	were	chosen	as	a	GlKn	Vital	sign	for	sev-
eral	reasons.	many	species	of	amphibians	need	both	aquatic	and	terrestrial	
habitats	for	life	cycle	completion,	and	therefore	provide	a	biological	link	
between	land	and	water	and	the	stressors	of	each	(stebbins	and	Cohen	
1995,	semlitsch	2000).	Concordantly,	amphibians	are	important	com-
ponents	of	both	forest	and	wetland	ecosystems.	Amphibians	often	occur	
at	high	density	and	therefore	occupy	an	important	position	in	food	webs	
while	potentially	dominating	energy	transfer	between	terrestrial	and	aquatic	
habitats	(stebbins	and	Cohen	1995,	Welsh	and	Droege	2001,	Gibbons	
et	al.	2006).	Finally,	amphibians	are	sensitive	to	a	wide	variety	of	natural	
and	anthropogenic	stressors	(Alford	and	Richards	1999,	boone	et	al.	2007,	
Davidson	and	Knapp	2007),	and	the	worldwide	decline	of	amphibian	spe-
cies	diversity	and	abundance	is	well-documented	(Wake	1991,	Green	1997,	
lannoo	2005).
	 In	2006	and	2007,	the	GlKn	performed	pilot	work	surveying	for	
amphibians	within	network	management	units.	the	portion	of	the	pilot	
work	reported	on	here	had	two	primary	objectives:	(1)	to	gather	informa-
tion	on	species	distribution	and	abundance	for	park	inventories	and	as	a	
baseline	for	future	work,	and	(2)	to	test	the	efficiency	and	effectiveness	of	
daytime	survey	and	research	methods.

Methods
Study Areas.—We	 performed	 pilot	 work	 at	 Apostle	 Islands	 national	
lakeshore	(ApIs)	in	2006,	pictured	Rocks	national	lakeshore	(pIRo)	in	
2007,	and	sleeping	bear	Dunes	national	lakeshore	(slbe)	in	both	2006	

and	2007.	Apostle	Islands	national	lakeshore	is	located	near	bayfield,	
Wisconsin	and	consists	of	an	archipelago	of	21	islands	and	a	narrow	12-mile	
segment	along	the	mainland	shore	of	lake	superior.	the	park	is	primarily	
hemlock-hardwood	forest	(but	contains	elements	of	southern	boreal	for-
est),	and	has	a	wide	diversity	of	coastal	features.	About	190,000	people	visit	
the	park	annually.	pictured	Rocks	national	lakeshore	is	headquartered	in	
munising,	michigan	and	is	located	along	the	south-central	shore	of	lake	
superior	within	a	transition	zone	between	the	boreal	and	eastern	deciduous	
forest.	Wetlands	are	common	throughout	the	park.	About	450,000	people	
visit	annually.	sleeping	bear	Dunes	national	lakeshore	is	headquartered	

boWen	AnD	beeVeR

Fig. 1.	Daytime	survey	points	for	2006	at	Apostle	Islands	national	lakeshore,	
Wisconsin.	Green	indicates	parkland.
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in	empire,	michigan	along	the	northeastern	shore	of	lake	michigan.	the	
park	includes	two	large	islands	in	lake	michigan	as	well	as	65	miles	of	lake	
michigan	shoreline,	26	inland	lakes,	and	four	streams.	About	1.2	million	
people	visit	the	park	annually	(Route	and	elias	2007).
	 Site Selection.—Daytime	survey	sites	were	chosen	by	several	meth-
ods,	depending	on	the	logistical	difficulties	present.	At	ApIs,	sampling	of	
wetlands	was	constrained	by	numerous	logistical	factors.	these	included	
lake	conditions	and	the	availability	of	watercraft	and	qualified	pilots.	the	
resource-management	staff	at	ApIs	communicated	that	only	a	 limited	
number	of	permanent	wetlands	were	present	on	the	island	group,	and	we	
sampled	all	of	the	sites	that	were	identified	(10	sites;	Fig.	1).
	 sampling	of	wetlands	at	slbe	was	limited	by	several	factors.	the	larg-
est	source	of	littoral	habitats	was	lake	michigan.	however,	much	of	this	
was	unprotected,	and	thus	exposed	to	too	much	wave	action	to	be	suitable	
as	amphibian	habitat.	that	action	also	created	sandy	bottoms	without	sub-
merged	or	emergent	vegetation	along	much	of	the	coastline.	Additionally,	
many	bodies	of	water	had	private	in-holdings	within	the	lakeshore	bound-
aries,	and	thus	were	not	available	for	sampling.	Water	bodies	known	to	
the	resource	managers	that	were	not	affected	by	the	above	constraints	were	
selected	for	sampling	(seven	sites;	Fig.	2).

	 site	selection	at	pIRo	was	more	probabilistic.	All	wetlands	from	the	
nhD	(national	hydrography	Dataset)	database	with	areas	of	0.02–2.0	
ha	were	assigned	random	numbers,	which	we	used	to	select	the	top	20	of	
108	sites.	the	natural-resources	staff	at	pIRo	indicated	which	of	these	20	
sites	they	considered	reasonable	for	sampling	(i.e.,	relative	accessibility	of	
habitats	within	one	day’s	time;	Fig.	3).
	 Field Methods.—methods	for	daytime	surveys	consisted	of	five	com-
ponents	at	each	site:	call	survey,	sampling	of	physical	and	chemical	attri-
butes	of	the	wetland,	visual	encounter	survey	(heyer	et	al.	1994)	and	dip-	
net	sweep	(thoms	et	al.	1997),	and	perimeter	search.	We	performed	the	
surveys	in	that	order	if	we	arrived	at	the	site	in	the	morning;	but	to	increase	
detectability	in	the	call	surveys,	we	performed	those	last	if	we	arrived	in	the	
afternoon.	two	observers	performed	one	subsample	of	each	type	of	survey	
at	each	site,	or	one	observer	performed	two	of	each	type	of	survey	at	each	
site	if	two	observers	were	unavailable.	Where	possible,	daytime	survey	sites	
were	sampled	once	each	during	each	of	three	seasons	(Weir	and	mossman	
2005).	the	“early	spring”	season	roughly	corresponded	to	the	period	from	
early	April–early	may,	the	“late	spring”	season	to	mid-may–early	June,	and	
the	“summer”	season	to	mid-June–early	July.
	 Call	surveys	consisted	of	standing	in	an	open	location	on	the	periph-
ery	of	the	site	and	listening	for	calling	anurans	for	a	ten-minute	period.	
General	methodology	for	call	surveys	followed	Weir	and	mossman	(2005).	
We	recorded	the	species	calling,	the	maximum	calling	index	value	for	each	
species	(Weir	and	mossman	2005),	and	the	time	to	first	detection	(ttFD)	
for	each	species.
	 For	visual	encounter	and	dip-net	surveys,	the	observer	walked	a	tran-
sect	through	the	wetland.	transects	were	located	arbitrarily	(but	far	enough	
apart	so	that	observers	did	not	disturb	each	other)	along	the	edge	of	open	
water	and	consisted	of	ten	nodes,	with	each	node	being	two	minutes	in	
duration.	At	the	end	of	each	two-minute	node,	the	observer	performed	
a	dip-net	sweep	(~1	m	in	length).	We	recorded	the	species	observed,	the	
approximate	number	of	 individuals	of	each	species,	and	the	ttFD	of	
each	species	during	each	two-minute	node.	We	also	recorded	the	species	
observed	and	the	approximate	number	of	each	species	for	each	dip-net	
sweep.	Any	ensnared	animals	were	immediately	released	at	the	point	of	
capture.
	 perimeter	surveys	consisted	of	the	observer	walking	along	the	land-
water	interface	of	the	site	or,	alternatively,	along	the	edge	of	the	wetland	
basin	if	it	was	clearly	defined.	starting	points	were	located	arbitrarily,	but	
were	far	enough	apart	so	that	observers	did	not	disturb	each	other	while	
searching.	perimeter	surveys	were	terminated	after	20	minutes	or	(rarely)	
when	the	site	had	been	thoroughly	circumnavigated,	whichever	came	first.	
We	scrutinized	the	land/water	interface	for	adult	amphibians,	larvae,	and	
egg	masses,	and	also	looked	under	logs	and	other	potential	cover	objects	
adjacent	to	the	wetland.	We	recorded	the	species	observed,	the	approximate	
number	of	individuals	of	each	species,	and	the	ttFD	for	each	species.
	 Analytical Methods.—to	analyze	daytime	survey	data,	we	first	orga-
nized	 species	 detections	by	 year,	 park,	 site,	method,	 and	 season.	We	
combined	visual	encounter	and	dip-net	survey	results	 for	the	analysis.	
Detections	were	defined	as	an	observation	of	a	species	at	a	given	site,	on	a	
given	day,	using	a	given	method.	For	example,	if	20	Green	Frogs	(Lithobates 
clamitans)	were	detected	by	a	dip-net	survey	at	a	given	site	on	a	given	day,	
it	was	considered	to	be	one	detection	of	that	species.	If	Green	Frogs	were	
also	detected	during	the	call	survey	at	the	same	site	on	the	same	day,	it	
was	considered	to	be	a	separate	detection.	this	approach	allowed	us	to	
determine	the	species	composition	at	each	park	and	site,	and	to	determine	
which	species	were	most	common	(and	most	commonly	detected)	among	
sites	without	biasing	our	results	toward	species	that	are	locally	abundant	
or	toward	a	particular	survey	technique.	We	calculated	the	percentage	of	
survey	sites	at	which	each	detected	species	was	found	(naïve	occupancy;	
mackenzie	et	al.	2002).
	 occasionally,	we	observed	species	at	sites	outside	of	the	proscribed	sur-
vey	periods;	these	species	do	not	appear	in	the	above	analyses.	We	therefore	

AmphIbIAn	sURVeYs

Fig. 2. Daytime	survey	points	for	2006	and	2007	at	sleeping	bear	Dunes	national	
lakeshore,	michigan.	Green	indicates	parkland.

Fig. 3. Daytime	survey	points	for	2007	at	pictured	Rocks	national	lakeshore,	
michigan.	Dark	Green	indicates	parkland;	light	green	indicates	the	non-federal	
Inland	buffer	Zone.
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table 1.	Amphibian	species	detections	by	site,	method,	and	season	at	Apostle	Islands	national	lakeshore	(Wisconsin)	in	2006.	es	=	early	spring,	ls	=	late	
spring,	s	=	summer.

Species Site Method Season

Anaxyrus americanus Rocky	Island	south	swamp	 Dip	net	survey	 ls
 michigan	lagoon	 Dip	net	survey	 s
 outer	Island	lagoon	 perimeter	survey	 ls
Hyla versicolor little	sand	bay	 Dip	net	survey	 ls
Pseudacris crucifer little	sand	bay	 Call	survey	 es
	 basswood	Quarry	 Call	survey	 es,	ls
	 	 Dip	net	survey	 es,	s
	 stockton	lagoon	south	 Call	survey	 es,	ls
	 	 Dip	net	survey	 ls
	 stockton	lagoon	north	 Call	survey	 ls
	 Rocky	Island	south	swamp	 Call	survey	 ls
	 sand	River	 Call	survey	 ls
	 	 perimeter	survey	 ls
	 michigan	lagoon	 Call	survey	 ls
	 	 Dip	net	survey	 ls,	s
	 outer	Island	lagoon	 perimeter	survey	 ls
	 outer	Island	beaver	pond	 Call	survey	 ls
 	 Dip	net	 ls
 	 perimeter	survey	 ls
Lithobates clamitans	 little	sand	bay	 Call	survey	 s
	 	 Dip	net	survey	 ls,	s
	 	 perimeter	survey	 s
	 basswood	Quarry	 Call	survey	 s
	 	 Dip	net	survey	 ls,	s
	 	 perimeter	survey	 s
	 stockton	lagoon	north	 Dip	net	survey	 s
	 sand	River	 Dip	net	survey	 ls,	s
 	 perimeter	survey	 ls,	s
	 michigan	lagoon	 Dip	net	survey	 ls,	s
	 	 perimeter	survey	 s
	 outer	Island	beaver	pond	 Dip	net	survey	 ls
	 	 perimeter	survey	 ls
	 outer	lagoon	north	 Dip	net	survey	 s
	 	 perimeter	survey	 s
Lithobates septentrionalis sand	River	 Dip	net	survey	 ls
Lithobates sylvatica	 basswood	Quarry	 Dip	net	survey	 ls,	s
	 	 perimeter	survey	 ls
	 Rocky	Island	south	swamp	 Dip	net	survey	 ls
	 	 perimeter	survey	 es,	ls
	 michigan	lagoon	 perimeter	survey	 ls
Ambystoma maculatum	 basswood	Quarry	 Dip	net	survey	 es,	ls
 Rocky	Island	south	swamp	 Dip	net	survey	 es,	ls
 michigan	lagoon	 Dip	net	survey	 ls,	s
 stockton	lagoon	south	 Dip	net	survey	 s
 	 perimeter	survey	 s
 sand	River	 Dip	net	survey	 s
	 outer	Island	beaver	pond	 Dip	net	survey	 ls
	 	 perimeter	survey	 ls
	 outer	lagoon	north	 perimeter	survey	 s
Notophthalmus viridescens michigan	lagoon	 Dip	net	survey	 ls
	 outer	Island	beaver	pond	 Dip	net	survey	 ls
Ambystoma laterale Rocky	Island	south	swamp	 perimeter	survey	 ls
Hemidactylium scutatum Rocky	Island	south	swamp	 perimeter	survey	 ls
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compiled	a	separate	list	of	species	found	outside	of	the	survey	periods	at	each	
site	in	each	park	in	order	to	provide	a	more	complete	accounting	of	the	spe-
cies	present.	We	included	any	observed	reptilian	species	in	this	list.	For	all	
analyses,	common	and	scientific	names	of	species	follow	Crother	(2008).

Results
We	were	unable	to	determine	the	number	of	detections	or	the	most-com-
mon	species	with	regard	to	season	because	not	all	sites	were	visited	in	all	
three	seasons,	and	some	sites	were	visited	multiple	times	in	one	season.	
Furthermore,	we	were	unable	to	quantitatively	determine	the	utility	of	vari-
ous	methods	based	on	detections	because	we	were	unable	to	perform	all	
surveys	during	every	visit	at	all	sites.	For	these	same	reasons,	naïve	occu-
pancy	estimates	and	species	and	detections	per	site	should	be	viewed	with	
caution.	however,	quantity	or	diversity	of	detections	differed	little	among	
methods	or	seasons,	with	the	possible	exception	of	summer	season	surveys	
resulting	in	lower	species	diversity.
	 We	detected	a	total	of	10	amphibian	species	at	ApIs	(Figs.	4	&	5).	
outer	Island	and	michigan	Island	appeared	to	have	the	most	diverse	her-
petofaunas,	with	five	amphibian	and	two	reptilian	species	and	six	amphib-
ian	and	one	reptilian	species,	respectively.	With	regard	to	individual	sam-
pling	sites,	michigan	lagoon	and	Rocky	Island	south	swamp	had	the	
most	amphibian	species	detections	(six	each).	basswood	Quarry	produced	

the	largest	number	of	amphibian	detections	(13),	followed	by	michigan	
lagoon	(11;	table	1).	naïve	occupancy	ranged	from	90%	of	sites	 for	
the	spring	peeper	(Pseudacris crucifer)	to	only	one	of	ten	sites	for	Gray	
treefrogs	(Hyla versicolor),	mink	Frogs	(Lithobates septentrionalis),	blue-
spotted	salamanders	(Ambystoma laterale),	and	Four-toed	salamanders	
(Hemidactylium scutatum;	table	2).	We	found	painted	turtles	(Chrysemys 
picta)	on	outer	Island	and	stockton	Island,	and	eastern	Gartersnakes	
(Thamnophis sirtalis)	on	outer	Island	and	michigan	Island.
	 We	detected	a	total	of	nine	amphibian	species	and	four	reptilian	spe-
cies	at	slbe	over	two	years	(tables	3	&	4;	Figs.	6–8).	In	2006,	Aral	lodge	
and	Indian	trail	West	had	the	most	amphibian	species	detections	(five	
each).	Aral	lodge	produced	the	largest	number	of	amphibian	detections	
(seven),	followed	by	Indian	trail	West	(six;	table	3).	naïve	occupancy	
ranged	from	85.7%	of	sites	for	the	Green	Frog	to	only	one	of	seven	sites	
for	Gray	treefrogs	and	Central	newts	(Notophthalmus viridescens;	table	
2).	outside	of	the	survey	periods,	we	observed	Green	Frogs	at	Aral	lodge	
and	northern	leopard	Frogs	(Lithobates pipiens)	at	Indian	trail	West.	If	
combined	with	survey	data,	this	results	in	a	naive	occupancy	of	100%	at	
daytime	sites	for	Green	Frogs	in	2006.	the	only	reptilian	species	that	we	
observed	in	2006	were	the	eastern	Gartersnake	at	otter	Creek	and	the	
northern	Ribbonsnake	(Thamnophis sauritus)	at	Aral	lodge	and	Indian	
trail	east.

AmphIbIAn	sURVeYs

Fig. 4. A	northern	leopard	Frog	(Lithobates pipiens)	at	long	Island,	Apostle	Islands	
national	lakeshore,	Wisconsin.	
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Fig. 5. stockton	Island	lagoon	south,	one	of	the	sampling	sites	at	Apostle	Islands	
national	lakeshore,	Wisconsin.	
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table 2.	number	of	daytime	sampling	sites	(in	parentheses)	at	which	amphibian	species	were	detected	and	percent	of	sites	occupied	by	amphibian	species	
(naïve	occupancy)	for	Apostle	Islands	national	lakeshore	in	2006	(ApIs,	Wisconsin),	pictured	Rocks	national	lakeshore	in	2007	(pIRo,	michigan),	and	
sleeping	bear	Dunes	national	lakeshore	in	2006	and	2007	(slbe,	michigan).

 Anaxyrus Hyla Pseudacris Lithobates Lithobates  Lithobates
 americanus versicolor crucifer clamitans pipiens septentrionalis

ApIs	2006	 (3)	30.0	 (1)	10.0	 (9)	90.0	 (7)	70.0	 	 (1)	10.0
slbe	2006	 (2)	28.6	 (1)	14.3	 (5)	71.4	 (6)	85.7	 	
slbe	2007	 (1)	14.3	 (5)	71.4	 (5)	71.4	 (6)	85.7	 (2)	28.6	
pIRo	2007	 (3)	42.9	 (2)	28.6	 (5)	71.4	 (7)	100.0	 (1)	14.3	 (1)	14.3
	 	 	 	 	 	
 Lithobates Notophthalmus Plethodon Hemidactylium Ambystoma Ambystoma
 sylvatica viridescens cinereus scutatum laterale maculatum

ApIs	2006	 (3)	30.0	 (2)	20.0	 	 (1)	10.0	 (1)	10.0	 (7)	70.0
slbe	2006	 (2)	28.6	 (1)	14.3	 (2)	28.6	 	 	
slbe	2007	 (2)	28.6	 (1)	14.3	 (3)	42.9	 	 	 (1)	14.3
pIRo	2007	 (2)	28.6	 (1)	14.3	 (1)	14.3
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	 In	2007,	Indian	trail	West	had	the	most	amphibian	species	detec-
tions	(five),	followed	by	platte	River,	Kelderhouse,	and	Indian	trail	east	
(four	each).	martin	Road	produced	the	largest	number	of	amphibian	detec-
tions	(14),	followed	by	Indian	trail	West	and	platte	River	(12	each;	table	
4).	however,	detections	at	martin	Road	were	dominated	by	Green	Frogs	
and	spring	peepers.	naïve	occupancy	ranged	from	85.7%	of	sites	for	the	
Green	Frog	to	only	one	of	seven	sites	for	American	toads	(Anaxyrus ameri-
canus),	spotted	salamanders	(Ambystoma maculatum),	and	Central	newts	

(table	2).	We	observed	eastern	Gartersnakes	at	platte	River,	Indian	trail	
east,	and	Indian	trail	West	and	northern	Ribbonsnakes	at	Aral	lodge,	
Indian	trail	east,	and	Indian	trail	West.	We	also	observed	painted	turtles	

boWen	AnD	beeVeR

table 3.	Amphibian	species	detections	by	site,	method,	and	season	
at	sleeping	bear	Dunes	national	lakeshore	(michigan)	in	2006.		
ls	=	late	spring,	s	=	summer.

Species Site Method Season

Anaxyrus americanus Aral	lodge	 Call	survey	 ls
 	 Dip	net	survey	 s
 Indian	trail	West	 Dip	net	survey	 s
Hyla versicolor Aral	lodge	 Call	survey	 ls
	 	 Dip	net	survey	 ls
Pseudacris crucifer	 platte	River	 Call	survey	 ls
	 Aral	lodge	 Dip	net	survey	 s
	 Indian	trail	West	 Dip	net	survey	 s
	 Indian	trail	east	 Dip	net	survey	 s
	 Kelderhouse	 Dip	net	survey	 s
Lithobates clamitans	 otter	Creek	 Call	survey	 s
	 	 Dip	net	survey	 ls,	s
	 	 perimeter	survey	 ls,	s
	 platte	River	 Dip	net	survey	 ls,	s
	 	 perimeter	survey	 ls,	s
 Indian	trail	West	 Call	survey	 s
	 	 perimeter	survey	 s
	 Indian	trail	east	 Call	survey	 s
	 	 perimeter	survey	 s
	 Kelderhouse	 Call	survey	 s
	 	 Dip	net	survey	 s
	 	 perimeter	survey	 s
	 martin	Road	 Call	survey	 s
 	 perimeter	survey	 s
Lithobates sylvatica	 Aral	lodge	 Dip	net	survey	 s
	 Indian	trail	east	 Dip	net	survey	 s
Notophthalmus  Indian	trail	West Dip	net	survey s
viridescens
Plethodon cinereus Aral	lodge	 perimeter	survey	 ls
	 Indian	trail	West	 perimeter	survey	 s

Fig. 6. Indian	trail	east,	one	of	the	sampling	sites	at	sleeping	bear	Dunes	national	
lakeshore,	michigan.	
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Fig. 7. An	American	toad	(Anaxyrus americanus)	at	sleeping	bear	Dunes	national	
lakeshore,	michigan.	
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Fig. 8. An	abnormally	pigmented	Green	Frog	(Lithobates clamitans)	larva	found	at	
Kelderhouse,	sleeping	bear	Dunes	national	lakeshore,	michigan.	
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at	Indian	trail	east	and	martin	Road	and	snapping	turtles	(Chelydra ser-
pentina)	at	platte	River,	Indian	trail	West,	and	martin	Road.
	 We	detected	a	total	of	nine	amphibian	species	and	one	reptilian	spe-
cies	at	pIRo	(table	5;	Figs.	9–11).	north	Country	trail	had	the	most	

AmphIbIAn	sURVeYs

table 4.	Amphibian	species	detections	by	site,	method,	and	season	at	
sleeping	bear	Dunes	national	lakeshore	(michigan)	in	2007.	es	=	early	
spring,	ls	=	late	spring,	s	=	summer.

Species Site Method Season
Anaxyrus americanus Kelderhouse	 Call	survey	 ls
Hyla versicolor platte	River	 Call	survey	 ls
	 	 perimeter	survey	 ls
	 Aral	lodge	 perimeter	survey	 ls
	 Indian	trail	West	 Call	survey	 ls
	 	 Dip	net	survey	 ls
	 	 perimeter	survey	 ls
	 Indian	trail	east	 Call	survey	 es,	ls
	 	 Dip	net	survey	 ls
	 	 perimeter	survey	 ls
	 martin	Road	 Call	survey	 ls
	 	 Dip	net	survey	 es
	 	 perimeter	survey	 ls
Pseudacris crucifer otter	Creek	 Call	survey	 es
	 Aral	lodge	 Call	survey	 ls
	 	 Dip	net	survey	 ls
	 Indian	trail	West	 Dip	net	survey	 ls
	 Kelderhouse	 Call	survey	 es,	ls
	 martin	Road	 Call	survey	 es,	ls
	 	 Dip	net	survey	 ls
	 	 perimeter	survey	 ls
Lithobates clamitans otter	Creek	 Dip	net	survey	 es,	ls,	s
	 	 perimeter	survey	 es,	ls,	s
	 platte	River	 Call	survey	 s
	 	 Dip	net	survey	 es,	ls,	s
	 	 perimeter	survey	 es,	ls,	s
	 Indian	trail	West	 Call	survey	 s
	 	 Dip	net	survey	 ls,	s
	 	 perimeter	survey	 ls,	s
	 Indian	trail	east	 Call	survey	 ls,	s
	 	 Dip	net	survey	 ls,	s
	 Kelderhouse	 Call	survey	 s
	 	 Dip	net	survey	 es,	ls,	s
  perimeter	survey	 ls,	s
	 martin	Road	 Call	survey	 ls,	s
	 	 Dip	net	survey	 es,	ls,	s
	 	 perimeter	survey	 ls
Lithobates pipiens	 platte	River	 perimeter	survey	 ls,	s
	 Indian	trail	east	 Call	survey	 es
Lithobates sylvatica platte	River	 perimeter	survey	 ls
	 Kelderhouse	 perimeter	survey	 es
Ambystoma  martin	Road	 perimeter	survey	 ls
maculatum
Notophthalmus  Indian	trail	West	 Dip	net	survey	 ls
viridescens
Plethodon cinereus Aral	lodge	 perimeter	survey	 ls
	 Indian	trail	West	 perimeter	survey	 es,	ls
	 Indian	trail	east	 perimeter	survey	 ls

table 5.	Amphibian	species	detections	by	site,	method,	and	season	at	
pictured	Rocks	national	lakeshore	(michigan)	in	2007.	es	=	early	spring,	
ls	=	late	spring,	s	=	summer.

Species Site Method Season
Anaxyrus americanus Chapel	Road	stream	 perimeter	survey	 ls
 Chapel	Road	beaver	pond	 Call	survey	 es
 north	Country	trail	 Call	survey	 es
 	 Dip	net	survey	 es
Hyla versicolor north	Country	trail	 Call	survey	 es
	 	 Dip	net	survey	 ls
	 Chapel	Road	Alders	 Call	survey	 es
Pseudacris crucifer	 7-mile	Creek	 Call	survey	 es
	 Chapel	Road	stream	 Call	survey	 es
	 Chapel	Road	beaver	pond	 Call	survey	 es
	 north	Country	trail	 Call	survey	 es
	 Chapel	Road	Alders	 Call	survey	 es
	 	 Dip	net	survey	 ls
	 	 perimeter	survey	 es
Lithobates clamitans	 7-mile	Creek	 perimeter	survey	 s
	 beaver	basin	West	 Call	survey	 s
 	 perimeter	survey	 s
	 beaver	basin	east	 Dip	net	survey	 s
	 	 perimeter	survey	 s
	 Chapel	Road	stream	 Call	survey	 s
	 	 perimeter	survey	 es,	ls
	 Chapel	Road	beaver	pond	 Call	survey	 ls
	 	 Dip	net	survey	 es,	ls
	 	 perimeter	survey	 ls,	s
 north	Country	trail	 Dip	net	survey	 ls,	s
	 	 perimeter	survey	 ls
	 Chapel	Road	Alders	 Dip	net	survey	 ls,	s
Lithobates pipiens	 north	Country	trail	 Dip	net	survey	 ls
Lithobates  Chapel	Road	beaver	pond	 Call	survey	 s
septentrionalis	
Lithobates sylvatica north	Country	trail	 Dip	net	survey	 es
	 	 perimeter	survey	 ls
	 Chapel	Road	Alders	 Call	survey	 es
Notophthalmus  beaver	basin	West	 perimeter	survey	 s
viridescens 
Plethodon cinereus beaver	basin	West	 perimeter	survey	 s

Fig. 9. An	eastern	Gartersnake	(Thamnophis sirtalis)	at	pictured	Rocks	national	
lakeshore,	michigan.	
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The Eastern Collared Lizard (Crotaphytus collaris) was the subject of one of Dr. Fitch’s many contributions to better understanding the natural history of the Kansas herpetofauna (Fitch, H.S. 1956. An ecological study of the Collared Lizard (Crotaphytus collaris). University of Kansas Publications of the Museum of Natural History (8):213–274). 
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amphibian	species	detections	(six),	followed	by	Chapel	Road	Alders	and	
Chapel	Road	beaver	pond	(four	each).	north	Country	trail	produced	the	
largest	number	of	amphibian	detections	(11),	followed	by	Chapel	Road	
beaver	pond	(eight;	table	5).	naïve	occupancy	ranged	from	100%	of	
sites	for	the	Green	Frog	to	only	one	of	seven	sites	for	northern	leopard	
Frogs,	mink	Frogs,	Central	newts,	and	eastern	Red-backed	salamanders	
(Plethodon cinereus;	table	2).	outside	of	the	survey	periods,	we	observed	
American	toads	at	beaver	basin	West	and	Chapel	Road	Alders.	the	only	
reptilian	species	that	we	observed	at	pIRo	was	the	eastern	Gartersnake	at	
north	Country	trail.

discussion
With	regard	to	overall	number	of	species	detected,	daytime	surveys	were	an	
effective	way	to	monitor	amphibians.	more	species	were	detected	using	the	
different	daytime	survey	methods	than	by	using	nighttime	call	surveys	(data	
not	shown).	In	particular,	daytime	surveys	resulted	in	detections	of	species	
that	do	not	call,	such	as	salamanders.	Daytime	surveys	also	allowed	us	to	
determine	if	reproduction	was	actually	occurring	via	detections	of	egg	masses	
and	larvae,	whereas	calling	males	do	not	necessarily	equate	with	success-
ful	reproduction	(heyer	et	al.	1994).	At	this	time,	we	cannot	recommend	
one	of	the	four	daytime	sampling	methods	over	the	others.	Dip-net	surveys	
tended	to	produce	more	detections,	but	call	surveys	and	perimeter	surveys	
allowed	us	to	detect	species	that	would	not	have	been	noted	using	dip-net	
surveys	alone.	our	data	suggest	that	changing	seasons	does	not	change	the	
effectiveness	of	visual	encounter	and	dip-net	surveys	for	detecting	Green	
Frogs	(the	only	species	with	enough	detections	for	a	comparison).
	 slbe	was	the	most	diverse	park	in	terms	of	reptilian	and	amphib-
ian	species	detected,	followed	by	ApIs	and	pIRo.	this	is	sensible	given	
the	fact	that	slbe	is	the	southernmost	park	that	we	sampled.	however,	
more	amphibian	species	were	detected	at	ApIs	than	at	either	of	the	other	
parks.	A	number	of	species	at	all	three	parks	should	have	been	present	but	
were	not	detected,	such	as	Fowler’s	toads	(Anaxyrus fowleri)	at	slbe,	
Four-toed	salamanders	at	pIRo,	and	eastern	Red-backed	salamanders	at	
ApIs	(harding	1997;	Casper	2001,	2005;	Casper	and	Anton	2008).	In	
some	cases,	we	know	that	these	species	are	present	based	on	past	surveys.	
Regardless,	we	cannot	state	with	confidence	that	any	species	is	absent	with-
out	more	surveying	effort	(Kéry	2002,	mackenzie	2005).	notable	species	
detections	included	two	new	records	for	basswood	Island	at	ApIs	(Gray	
treefrogs	and	Green	Frogs;	Casper	2001).
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Fig. 11. Chapel	Road	stream,	one	of	the	sampling	sites	at	pictured	Rocks	national	
lakeshore,	michigan.	
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male calling sites in Two species of  
australian Toadlets (anura: myobatrachidae: 
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Introduction
“toadlets”	of	the	myobatrachid	genus	Uperoleia	are	commonly	encoun-
tered	calling	around	ponds	located	in	southeastern	Australia.	Usually	one	
species	only	is	present	at	any	given	pond,	but	two	species	occasionally	can	
be	calling	around	the	same	site.	the	smooth	toadlet	(Uperoleia	laevigata)	
and	the	Dusky	toadlet	(U. fusca)	call	at	the	same	time	on	the	same	nights	

around	two	ponds	on	the	central	coast	of	new	south	Wales,	Australia,	and	
observations	suggest	that	the	males	call	in	relatively	discrete	groups	that	
differ	to	at	least	some	degree	in	location.	the	two	species	are	closely	related	
(tyler	et	al.	1981),	the	advertisement	calls	of	the	two	species are	similar	
(barker	et	al.	1995,	Cogger	2000),	and	they	possess	similar	calling	seasons	
and	preferred	breeding	sites	(barker	et	al.	1995,	Cogger	2000,	Anstis	2002).	
Under	such	circumstances	the	two	species	may	be	expected	to	show	dif-
ferences	in	their	call	site	selection	(littlejohn	and	martin	1969)	that	will	
assist	in	distinguishing	the	males	of	the	two	species	by	females	moving	to	
the	pond	to	breed.
	 We	collected	data	on	the	calling	positions	of	the	males	of	each	species	
to	determine	if	the	males	were	selecting	different	calling	areas	or	types	of	
calling	sites.	We	compared	locations	of	calling	males	relative	to	the	ponds	
and	also	microhabitat	information	associated	with	the	calling	positions	to	
determine	what	features	the	males	of	each	species	might	be	selecting	for	a	
calling	site	and	how	much	they	differ	—	if	at	all.

Methods
the	study	site	consists	of	two	adjacent	ponds	(within	5	m)	that	are	located	
approximately	15	km	northwest	of	Kulnura	on	the	central	coast	of	nsW,	
around	120	km	north	of	sydney	(33°	07’	58.9”	s,	151°	12’	22.6”	e).	both	
ponds	have	been	present	since	at	least	the	late	1970s	and	are	roughly	cir-
cular	in	shape.	the	smaller	pond	is	approximately	10	m	in	diameter	and	
0.3	m	deep,	and	the	larger	14	m	in	diameter	and	0.9	m	deep	(depths	vary	
with	rainfall).A	calling	male	Uperoleia fusca.
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	 native	 vegetation	 in	 the	 surrounding	 area	 consists	 of	 dry	 open	
woodland	 dominated	 by	 smooth-barked	 Apple	 (Angophora costata),	
Red	bloodwood	 (Corymbia gummifera),	 and	stringybarks	 (Eucalyptus 
oblonga),	with	a	sclerophyllous	understory	(Forestry	Commission	1989).	
Approximately	25%	of	the	surrounding	land	has	been	cleared	for	grazing	
by	livestock.
	 We	collected	data	on	calling	males	on	the	night	of	20	February	2006,	
locating	males	of	both	species	by	their	calls	from	2000–2300	h.	locations	
of	males	were	marked	with	a	bamboo	skewer	color-coded	for	each	spe-
cies.	We	returned	to	the	pond	during	daylight	hours	and	obtained	a	digital	
photograph	from	a	height	of	one	meter	of	each	calling	site,	with	the	skewer	
in	place.	We	recorded	the	following	attributes	of	each	calling	site,	either	at	
the	time	of	taking	the	photograph	or	from	the	photograph:	(1)	Distance	
from	the	edge	of	the	water	to	the	calling	site	(in	meters),	(2)	percentage	bare	
ground	(rock	or	soil)	within	a	10-cm	radius	of	the	call	site	(as	opposed	to	
being	covered	with	leaf	litter	or	vegetation),	and	(3)	percentage	shading	of	

the	calling	site	within	a	10-cm	radius	of	the	call	site.	this	measure	provides	
an	indication	of	the	level	of	cover	afforded	to	the	calling	male.
	 each	category	of	data	was	inspected	visually	to	determine	if	it	was	nor-
mally	distributed.	this	was	the	case	for	distance	from	the	pond.	percentage	
of	bare	ground	and	percentage	of	cover	were	arcsine	transformed	to	meet	
test	assumptions.	We	used	t-tests	in	microsoft	excel	2007	to	compare	the	
measurements	made	for	the	two	species	using	p	<	0.05	as	the	accepted	level	
of	significance.

Results
We	collected	data	for	19	calling	males	of	U. fusca	and	16	calling	males	of	
U. laevigata	(table	1).	Comparisons	of	the	data	from	the	call	sites	of	the	
males	indicated	that	the	distance	of	the	calling	sites	from	the	edge	of	a	
pond	was	significantly	greater	for	U. laevigata	than	for	U. fusca	(t	=	7.39;	
df	=	33;	p	<	0.001).	the	percentage	of	bare	ground	was	greater	around	the	
calling	sites	of	U. laevigata	than	at	those	of	U. fusca	(t	=	4.14;	p	<	0.001).	

lemCKeRt	et	Al

A	calling	male	Uperoleia laevigata.

table 1.	mean	(±	one	standard	deviation)	and	range	of	habitat	variables	at	syntopic	calling	sites	for	males	of	Uperoleia fusca	and	U. laevigata.

                                                                                     Species 
 Uperoleia fusca (n = 19) Uperoleia laevigata (n = 16)
Variable Mean (range) Mean (range)

Shading	 18	±	24.7%	(0–90%)	 9	±	22.7%	(0–100%)

Bare Ground	 9	±	16.1%	(0–70%)	 39	±	26.4%	(0–84%)

distance to Pond	 2.1	±	2.9	m	(0.0–8.9	m)	 10.9	±	4.1	m	(1.9–18.2	m)
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the	mean	percentage	of	cover	above	the	calling	sites	was	greater	for	U. fusca	
males	than	U. laevigata, but	the	difference	was	not	statistically	significant	
(t	=	1.62;	p	>	0.10),	although	this	result	might	have	been	influenced	by	
one	male	U. laevigata	that	called	from	under	100%	cover.	A	number	of	U. 
laevigata	males	were	observed	calling	on	patches	of	bare	sand,	whereas	U. 
fusca males	almost	always	chose	locations	where	they	rested	on	leaf	litter	or	
vegetation.	Uperoleia	fusca	males	generally	called	from	under	some	form	
of	vegetation,	but	also	called	from	positions	partially	concealed	by	rocks	
or	deadfall.

Discussion
the	males	of	the	two	species	do	appear	to	have	slightly	different	preferences	
in	calling	site	location.	male	U. fusca	call	significantly	closer	to	the	edge	of	
the	pond	than	do	male	U. laevigata.	they	also	prefer	sites	afforded	protec-
tion	by	some	cover	above	the	calling	site,	whereas	male	U. laevigata	often	
call	from	exposed	positions.
	 the	preferred	calling	distance	from	the	pond	may	provide	a	simple	
means	of	separating	the	two	species	at	a	common	calling	site.	both	species	
call	consistently	on	the	same	nights	of	the	year,	often	in	combined	cho-
ruses	of	more	than	40	males	and	sometimes	over	150	males	(F.l.	lemckert,	
unpubl.	data).	At	the	time	of	maximum	calling	activity,	a	syntopic	chorus	
is	very	complex	and	noisy,	and	a	spatial	separation	of	the	males	of	the	two	
species	would	likely	be	of	considerable	assistance	to	females	attempting	to	
locate	conspecific	males.
	 Uperoleia	fusca	males	were	more	likely	to	call	from	positions	that	were	
at	least	partially	obscured	by	vegetation.	We	noted	that	the	densest	veg-
etation	cover	was	close	to	the	pond	and	the	most	open	areas	were	farther	
from	the	pond.	hence,	the	relative	location	of	the	habitats	that	provide	the	
preferred	calling	sites	for	the	males	may	be	enough	to	allow	for	the	observed	
separation	of	the	two	species.
	 the	separation	of	sites	might	also	be	a	response	to	calling	competition,	
as	predicted	by	littlejohn	and	martin	(1969).	they	predicted	that	males,	
in	the	presence	of	acoustic	competition,	would	change	their	calling	sites	
or	patterns	to	reduce	this	competition	and	avoid	heterospecific	matings.	
Determining	the	characteristics	of	chosen	calling	sites	at	ponds	where	males	
of	only	one	of	the	two	species	call	would	indicate	if	the	males	have	different	
preferred	calling	locations	in	the	absence	of	the	other	species.	If	no	change	
in	behavior	is	evident,	then	data	could	be	collected	on	the	spatial	structure	
of	suitable	ground	cover	to	test	if	the	difference	in	structural	elements	influ-
ences	the	choice	of	calling	site	or	whether	the	selection	of	a	calling	site	is	
simply	a	function	of	distance	from	the	edge	of	the	pond.
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View	of	the	study	ponds	(left).	males	of	Uperoleia fusca	generally	call	in	the	vegetation	around	the	edges	of	the	ponds,	whereas	male	U. laevigata	tend	to	call	on	or	next	to	the	
road	on	the	left	hand	side	of	the	image.	on	the	right	is	the	larger	of	the	two	adjacent	ponds	showing	the	areas	of	vegetation	on	the	banks	as	well	as	areas	of	bare	bank	from	
which	the	males	call.

Amplexus	in	Uperoleia fusca.
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brown	tree	Climbers	(Uranoscodon superciliosus	linnaeus	1758),	known	
locally	as	tamacoré,	occur	throughout	the	Amazon	basin,	and	often	

are	found	along	the	edges	of	water	courses	perched	on	branches	of	tree	
and	vines	(Fig.	1;	Vitt	et	al.	2008).	these	lizards	also	are	called	“Diving	
lizards”	because	they	dive	into	the	water	to	escape	danger.	they	are	model	
sit-and-wait	predators.	the	diet	has	been	studied	in	brazil	by	hoowland	et	
al.	(1990),	Vitt	et	al.	(1991),	and	Gasnier	et	al.	(1994)	and	in	surinam	by	
hoogmoed	(1973).	the	species	spends	most	of	its	time	on	tree-trunks,	but	
feeds	mainly	on	prey	that	occur	exclusively	or	much	more	abundantly	on	
the	ground	(Gasnier	et	al.	1994).	the	main	prey	items	are	orthopterans,	
cockroaches,	earthworms,	small	frogs,	and	lepidopteran	larvae.	the	higher	
consumption	of	larvae	was	coincident	with	or	soon	after	oviposition	in	July–
november	(Gasnier	et	al.	1997).
	 here,	we	report	illegal	hunting	of	U. superciliosus in	the	brazilian	
Amazon. on	13	August	2008,	near	Cururu	lake	near	the	solimões	River	
(3°	34’	30.4”	s,	60o	40’	03.3”	W;	datum:	WGs84;	elev.	80	m),	state	of	
Amazonas,	a	local	resident	captured	and	killed	18	individual	juveniles	and	
adult	U. superciliosus	(Fig.	2).	lizards	on	tree	branches	and	vines	in	flooded	
forest	(igapó)	around	Cururu	lake	were	captured	by	hand.	A	buyer	had	
ordered	30	individuals.	each	animal	was	eviscerated	and	stored	in	alcohol.	
the	following	day,	the	buyer	went	to	the	hunter’s	house	and	paid	R$1.00	
(about	Us	$0.60)	per	lizard.	he	said	that	the	lizards	were	to	be	used	in	
an	Umbanda	(an	Afro-brazilian	religion	that	blends	African	religions	with	
Catholicism)	ritual	as	part	of	a	treatment	for	male	sexual	inadequacy.
	 the	species	also	 is	commonly	found	in	the	market	 in	the	city	of	
belém,	state	of	the	pará,	and	such	rituals	might	be	part	of	the	popular	
culture	in	much	of	Amazonia.	All	wildlife	has	been	protected	in	brazil	since	
1967,	except	that	taken	for	subsistence	—	and	trade	for	aphrodisiacs	is	unli-
kely	to	be	considered	subsistence.	Although	the	species	has	an	enormous	
range,	lizards	are	captured	during	the	reproductive	period,	and	collection	
could	affect	local	populations,	especially	in	areas	where	much	of	the	riparian	
vegetation	has	been	cleared.
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Fig. 2.	Uranoscodon superciliosus killed	by	a	market	hunter	at	Cururu	lake,	brazilian	
Amazon,	August	2008.	
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the	Alligator	snapping	turtle	(Macrochelys temminckii)	is	the	largest	
freshwater	turtle	in	north	America,	capable	of	reaching	a	weight	of	

113	kg	with	a	carapace	length	of	80.0	cm	(ernst	et	al.	1994).	these	turtles	
are	confined	to	river	systems	of	the	lower	mississippi	basin	and	rivers	that	
drain	the	northern	Gulf	of	mexico	(ernst	et	al.	1994,	trauth	et	al.	2004).	
the	Alligator	snapping	turtle	is	highly	aquatic,	and	only	the	female	leaves	
the	water	to	nest	(ernst	et	al.	1994,	pritchard	1989).	little	is	known	of	
the	behavior	of	this	species	under	natural	conditions,	especially	during	low	
water	when	individuals	might	become	stranded.
	 on	3	september	1993,	while	working	on	panther	Creek	 (Yazoo	
County,	mississippi)	during	low-water	conditions,	I	observed	an	Alligator	
snapping	turtle	that	appeared	to	be	aestivating	while	buried	deeply	in	
mud.	After	encountering	the	turtle,	my	coworker	and	I	returned	the	follow-
ing	day	to	take	pictures	and	collect	data.	the	sediment	depth	of	the	buried	
turtle	was	35.6	cm,	and	the	turtle	had	moved	17.8	cm	since	first	observed	
16	h	earlier.	the	sediment	surrounding	the	turtle	was	soft	mud	that	con-
tained	seepage	from	a	spring.	the	temperature	of	the	seepage	was	22	ºC.	
the	maximum	carapace	length	of	the	turtle	was	66	cm.	the	individual	was	
a	male	and	weighed	just	over	45.3	kg.
	 on	24	october	2003,	while	sampling	fishes	 in	the	Quiver	River	
upstream	from	hwy	3	in	sunflower	County,	mississippi,	a	coworker	and	I	
observed	a	second	Alligator	snapper	stranded	in	mud.	only	the	upper	half	
of	the	turtle’s	body	was	exposed.	Apparently	the	turtle	had	been	stranded	
during	low-water	conditions	and	was	waiting	for	a	rise	in	the	river	to	initi-
ate	movement.	ernst	et	al.	(http://nlbif.eti.uva.nl/bis/turtles.php)	reported	
turtles	aestivating	in	drying	riverbeds	to	prevent	desiccation.	Although	
other	colleagues	also	have	observed	Alligator	snapping	turtles	stranded	or	
aestivating	during	low	water	conditions	(bill	lancaster,	retired	turtle	trap-
per,	sunflower	County,	mississippi;	brent	harrel,	UsFWs,	pers.	comm.),	
this	account	appears	to	be	the	first	published	documentation	of	Macrochelys 
temminckii	stranded	or	aestivating	in	natural	habitat.
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Timber rattlesnake (Crotalus horridus) 
swims the mississippi river

steven	G.	George

U.s.	Army	Corps	of	engineers
engineer	Research	and	Development	Center,	environmental	laboratory

Vicksburg,	mississippi	39180	(steven.G.George@usace.army.mil)

the	timber	Rattlesnake	 (Crotalus horridus)	 is	widely	but	 sporadi-
cally	distributed	throughout	much	of	the	southeastern	United	states	

(trauth	et	al.	2004,	Conant	and	Collins	1991).	numerous	life	history	
studies	have	been	conducted	on	the	species,	addressing	topics	that	include	
reproduction,	migration,	and	movement	(e.g.,	palmer	et	al.	1995,	trauth	et	
al.	2004);	however,	reports	of	swimming	behavior	are	few.	Walker	(1963)	
observed	an	individual	swimming	across	a	lake	in	Jackson	parish,	louisiana.	
Viosca	(1944)	commented	that	the	mississippi	River	and	its	floodplain	pro-
vide	a	potential	barrier	for	east-west	movement	for	various	amphibians	and	
reptiles;	however,	the	mississippi	River	itself	might	prove	to	be	an	excellent	
corridor	for	dispersal.

	 on	19	July	2002,	while	working	on	the	mississippi	River	just	south	of	
Vicksburg,	mississippi	at	River	Kilometer	685.6	(Rm	426),	our	field	crew	
and	I	observed	a	timber	Rattlesnake	swimming	across	the	river	presumably	
from	madison	parish,	louisiana	to	Warren	County,	mississippi.	the	stream	
width	where	the	swimming	rattlesnake	was	observed	was	750	m,	and	the	water	
temperature	was	29.5	ºC.	the	snake	was	over	halfway	across	the	river	and	
approximately	300	m	from	the	nearest	shore.	It	looked	to	be	in	excellent	con-
dition	and	appeared	quite	capable	of	completing	its	journey	across	the	river.
	 Interestingly,	Dr.	David	biedenharn	(UsACe	Coastal	and	hydraulics	
laboratory,	eRDC;	pers.	comm.)	also	observed	a	timber	Rattlesnake	
swimming	the	mississippi	River	in	the	Vicksburg	area	during	the	summer,	
although	the	event	took	place	several	years	ago.	In	addition,	while	work-
ing	on	the	Alabama	River	during	late	summer	2004,	I	observed	timber	
Rattlesnakes	on	two	separate	occasions	swimming	the	river	near	Camden,	
Alabama.	these	observations	provide	support	for	the	contention	that	large	
rivers	are	not	a	major	barrier	to	timber	Rattlesnake	dispersal.
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the	 author	 and	 a	 timber	 Rattlesnake	 that	 had	 been	 swimming	 across	 the	
mississippi	River	from	madison	parish,	louisiana	to	Warren	County,	mississippi.	
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A	timber	Rattlesnake	swimming	the	Alabama	River,	Camden	County,	Alabama	
in	2004.
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a Defensive Display by a smooth earth snake 
(Virginia valeriae)
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the	smooth	earth	snake	(Virginia valeriae)	is	a	small	(maximum	size	
393	mm)	and	ubiquitous	natricine	snake	of	the	southeastern	United	

states.	Whereas	many	large	natricine	snakes	will	display	defensively	when	
unable	to	retreat,	gaping,	vibrating	the	tail,	and	striking	at	would-be	preda-
tors,	these	behaviors	are	less	commonly	observed	in	small	snakes,	possibly	
due	to	their	non-threatening	and	inconsequential	effect	on	large	predators.	
both	Virginia valeriae and	Red-bellied	snakes	(Storeria occipitomaculata)	are	
known	instead	to	exhibit	“lip-curling,”	an	unusual	and	elaborate	exhibition	
of	the	maxillary	teeth,	which	is	hypothesized	to	constitute	an	agonistic	dis-
play	targeted	at	smaller	predators	and	a	delivery	agent	for	Duvernoy’s	gland	
secretions	(do	Amaral	1999,	Conant	1951).
	 At	1100	h	on	24	July	2008,	we	observed	a	defensive	display	in	an	
adult	V. valeriae	while	photographing	the	animal	in	suburban	deciduous	
woodlands	near	the	site	where	it	was	captured	at	night	two	days	earlier.	the	
snake	had	been	moving	across	the	paved	walkway	of	a	private	residence	in	
Wake	County,	north	Carolina	at	0015	h	after	a	light	rain	and	was	held	for	
later	photography	due	to	poor	light	conditions	during	the	intervening	two	
days.	Immediately	upon	being	removed	from	its	temporary	container	and	
placed	under	light	restraint,	the	snake	faced	us	and	gaped	in	a	striking	posi-
tion,	but	did	not	strike.	this	behavior	continued	for	approximately	30	sec,	
after	which	the	snake	changed	its	behavior	and	instead	attempted	to	escape	
for	approximately	2	min.	the	initial	escape	behavior	was	then	followed	by	
approximately	2	min	of	gaping,	slight	neck-flaring,	and	actual	striking	before	

the	snake	resorted	entirely	to	escape	and	burrowing	behaviors,	which	it	con-
tinued	as	we	photographed	it	for	almost	20	min	despite	being	removed	from	
hospitable	burrowing	habitat	and	placed	on	a	firm,	open	surface.
	 this	account	of	defensive	behavior	in	V. valeriae	is	strikingly	similar	
to	that	of	todd	(2008)	for	an	individual	from	barnwell	County,	south	
Carolina.	In	both	instances,	the	behavior	might	have	been	an	atypical	dis-
play	by	a	highly	agitated	individual	or	it	could	be	a	trait	that	is	more	com-
mon	than	previously	thought.	other	defensive	behaviors	documented	for	
V. valeriae	include	writhing	violently,	spraying	musk,	voiding	feces,	feign-
ing	death	(ernst	and	ernst	2003),	and	loop-knotting	the	body	to	prevent	
ingestion	(Yeatman	1983).
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sharing the resource:  
six species of rattlesnakes in  

Joshua Tree national park, california
harold	F.	De	lisle

Joshua	tree	national	park,	twentynine	palms,	California	92277		
(hdelisle@hughes.net)
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the	competitive	exclusion	principle	would	seem	to	apply	to	six	species	of	rattlesnakes	in	the	genus	Crotalus,	all	of	which	feed	mostly	on	
small	mammals.	In	Joshua	tree	national	park,	California,	however,	six	species	occur	in	an	area	of	just	400,000	ha.	A	pattern	noted	in	
ecology	is	that	diversity	at	one	level	begets	diversity	at	other	levels.	Almost	70	years	of	locality	data	combined	with	present	field	research	
was	used	as	evidence	for	the	hypothesis	that	these	rattlesnake	species	mostly	avoid	competitive	exclusion	by	microhabitat	differences	
within	the	great	diversity	of	ecological	communities	in	the	park.	these	long-term	records	might	also	indicate	that	the	dynamics	of	the	
desert	ecosystem	could	be	changing,	possibly	the	result	of	climate	change	and/or	local	urbanization.

Introduction

ecological	theory	predicts	that	species	in	ecological	communities	can	
coexist	only	if	they	differ	in	their	responses	to	limiting	resources.	this	

competitive	exclusion	principle	would	seem	to	apply	to	the	six	species	of	
rattlesnakes	in	the	single	genus	Crotalus in	the	area	(400,000	ha)	of	Joshua	
tree	national	park	(Jtnp).	Adult	rattlesnakes	feed	almost	exclusively	
on	small	mammals	(mackessy	1988,	beavers	1976),	with	the	exception	
of	sidewinders	(C. cerastes),	for	which	mammals	comprise	about	50%	of	
the	diet	(Funk	1965).	In	Jtnp,	the	ubiquitous	merriam’s	Kangaroo	Rat	
(Dipodomys merriami)	probably	makes	up	the	bulk	of	the	diet	of	all	six	spe-
cies,	as	it	does	elsewhere	in	the	desert	(Reynolds	and	scott	1982),	whereas	
side-blotched	lizards	(Uta stansburiana)	almost	certainly	serve	the	same	
role	for	hatchling	rattlesnakes.	how	does	this	limited	resource support	so	
many	closely	related	species	without	violating	ecological	theory?

Materials and Methods
Joshua	tree	national	park	is	an	ideal	place	to	study	rattlesnake	ecology.	Its	
protected	status	has	preserved	natural	habitats	in	fairly	good	condition	for	
70	years.	the	first	herpetological	survey	of	what	was	then	a	national	monu-
ment	was	conducted	by	Robert	C.	stebbins	from	1945–1955.	R.b.	loomis	
and	his	colleagues	continued	to	inventory	the	reptiles	during	the	1960s.	
I	began	periodic	herpetological	visits	to	the	park	in	the	1970s,	and	con-
ducted	season-long	(march–november)	surveys	in	1999–2005.	In	addition,	
observation	records	made	by	rangers	and	others	have	been	accumulating	for	
almost	50	years.	the	result	(table	1)	is	that	we	have	accumulated	some	400	
locality	data	reports	on	Western	Diamondback	Rattlesnakes	(C. atrox;	18),	
southern	pacific	Rattlesnakes	(C. helleri;	60),	Red	Diamond	Rattlesnakes	
(C. ruber;	 15),	mojave	Rattlesnakes	 (C. scutulatus;	 21),	 southwestern	
speckled	Rattlesnakes	(C. pyrrhus;	155),	and	sidewinders	(C. cerastes;	133).	
	 All	 locality	data	were	plotted	on	 a	map	of	 the	park	using	esRI	
ArcView.	these	species	maps	were	then	compared	with	maps	showing	
vegetation	patterns	(leary	1977).	extensive	fieldwork	was	conducted	in	
areas	of	sympatry	to	identify	possible	differences	in	microhabitats	within	
leary’s	habitat	(vegetation	association)	types.	these	data	were	used	to	test	
the	hypothesis	that	the	rattlesnakes	in	the	park	avoid	competitive	exclusion	
primarily	by	partitioning	microhabitats.
	 multivariate	analyses	of	habitats	were	not	employed,	but	work	else-
where	(Reinert	1984a,	1984b)	indicated	that	habitat	separation	is	probably	

the	chief	method	for	snakes	that	prey	on	small	mammals	to	avoid	niche	
competition.	because	“habitat”	is	a	very	broad	category	that	can	include	a	

the	ubiquitous	merriam’s	Kangaroo	Rat	(Dipodomys merriami)	is	taken	by	larger	
rattlesnakes	of	all	species,	whereas	hatchlings	feed	largely	on	the	phenomenally	
abundant	side-blotched	lizards	(Uta stansburiana).
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variety	of	dissimilar	entities,	approaching	the	concept	from	a	snake’s	per-
spective,	rather	than	our	own,	is	important.	every	individual	has	to:	(1)	Get	
to	a	place	(or	be	born	there),	(2)	be	able	to	exploit	all	essential	resources,	and	
(3)	avoid	deleterious	conditions,	which	might	be	episodic	but	can	be	severe.	
these	factors	are	distributed	on	several	scales,	from	<1m	to	many	km2.

location	of	Joshua	tree	national	park	and	local	ecoregions	(the	small	square	indi-
cates	the	Indian	Cove	area).

the	ecological	communities	in	Joshua	tree	national	park.

the	Indian	Cove	area,	with	locality	records	for	Crotalus cerastes (green),	C. helleri 
(dark	blue),	C. pyrrhus (magenta),	C. ruber (light	blue),	and	C. scutulatus (yellow).

Western	Diamondback	Rattlesnakes	(Crotalus atrox)	are	confined	mostly	to	the	
sonoran	Desert	ecoregion.

sidewinders	(Crotalus cerastes)	appear	to	be	limited	to	areas	with	sandy	substrates.

southern	pacific	Rattlesnakes	 (Crotalus helleri)	 inhabit	 rocky	areas	within	 the	
pinyon-Juniper	community.



Results
Crotalus atrox reaches	 the	 northern-most	 point	 of	 its	 distribution	 in	
California	within	Jtnp.	 It	 is	mostly	confined	 to	 the	sonoran	Desert	
ecoregion	section.	Crotalus cerastes seems	strictly	limited	to	areas	of	sand	
substrate.	Crotalus scutulatus reaches	the	southern-most	extent	of	its	range	
in	California	 in	 the	northwestern	part	of	Jtnp.	It	appears	 limited	 in	
occurrence	to	Joshua	tree	flats.	Crotalus helleri	inhabits	rocky	areas	within	
the	pinyon-Juniper	community.	All	locality	records	are	within	areas	with	
California	Junipers	(Juniperus californicus).	Crotalus ruber occurs	in	two	
apparently	disjunct	populations	in	Jtnp.	one,	in	the	southwestern	corner	
of	the	park,	is	probably	the	eastern	terminus	of	the	main	population	of	the	
desert	foothills	(e.g.,	Whitewater	Canyon).	the	second	has	long	been	con-

sidered	an	isolated	population	within	the	Wonderland	of	Rocks,	where	it	is	
associated	with	large	outcroppings	of	monzogranite	in	very	rugged	terrain.	
Crotalus pyrrhus is	the	most	abundant	species	of	rattlesnake	in	Jtnp.	In	the	
eastern	half	of	the	park,	it	is	the	only	species	occurring	in	rocky	canyons,	
hills,	and	ridges.	In	the	western	half	of	the	park	it	seems	to	have	a	narrower	
niche,	and	appears	to	be	limited	to	rocky	canyons.	It	does	occur	to	eleva-
tions	as	high	as	1,525	m	above	sea	level.	
	 most	 species	were	clearly	associated	with	particular	habitat	 types.	
however,	the	locality	data	revealed	one	area	of	the	park	in	which	five	species	
of	Crotalus	(cerastes, ruber, helleri, pyrrhus, scutulatus)	appear	to	be	sympatric.	
this	area	centers	around	Indian	Cove.	Ground	reconnaissance	of	the	locali-
ties	of	sympatry	revealed	that	the	species	are	not	syntopic.
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southwestern	speckled	Rattlesnakes	(Crotalus pyrrhus)	occur	in	rocky	canyons,	hills,	
and	ridges	in	the	eastern	half	of	the	park,	but	appear	to	be	limited	to	rocky	canyons	
in	the	western	half.

table 1.	basic	habitat	types	and	locality	records	by	species.

Habitat types                        Species of Crotalus

 C. atrox C. cerastes C. helleri C. pyrrhus C. ruber C. scutulatus
Rocky	canyons	W	 20	 	 19	 45	 10	 14
Rocky	canyons	e	 80	 	 	 31	 	
Rocky	ridges	W	(pinyon-juniper)	 	 	 	 81	 4	 90
Rocky	ridges	e	 	 	 	 1	 	
Joshua	flats	W	 	 	 	 11	 	 86
Creosote	flats	e	 	 	 	 8	 	
sandy	washes/flats	W	 	 10	 	 	 	
sandy	washes/flats	e	 	 90	 	 	 	

Red	Diamond	Rattlesnakes	(Crotalus ruber)	occur	in	the	southwestern	corner	of	the	
park	and	an	isolated	population	is	known	from	the	Wonderland	of	Rocks.
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Discussion
Resources	potentially	subject	to	interspecific	competition	are	food,	place,	
and	time.	locality	records	and	field	studies	seem	to	support	the	hypothesis	
that	niches	are	distinct	at	the	microhabitat	level.	For	the	rattlesnakes	of	
Jtnp,	shelter	is	probably	in	more	than	adequate	supply,	with	holes	and	
crevices	essentially	everywhere.	nocturnal-diurnal	behavior	is	dictated	by	

seasonal	temperatures	and	appears	to	be	the	same	for	all	species	at	the	same	
altitude.	Very	few	quantitative	studies	of	the	diets	of	rattlesnakes	have	been	
conducted.	the	few	existing	dietary	data	for	these	species	were	determined	
elsewhere	in	their	range.	that	they	are	essentially	the	same	in	Jtnp	may	
or	may	not	be	a	valid	assumption,	as	dietary	shifts	are	known	to	occur	in	
wide-ranging	species.
	 the	rattlesnake	distribution	in	the	park	may	be	changing	along	with	
ecosystem	changes.	the	last	verified	sighting	in	the	park	of	C. scutulatus was	
in	1991	(Keys	Ranch).	the	two	flatland	corridors	that	lead	from	the	north	
(main	range	of	the	mojave	Rattlesnake)	are	now	largely	blocked	by	urban-
ization.	If	the	park	was	formerly	a	“sink”	for	movements	of	this	species,	
the	corridors	are	now	mostly	blocked,	and	the	species	may	have	become	
extirpated	from	the	park,	although	it	remains	abundant	25	km	to	the	north,	
on	the	other	side	of	the	urban	development.
	 In	the	last	two	decades	exotic	grasses	(mostly	Cheat	Grasses,	Bromus 
spp.)	have	invaded	much	of	the	Juniper	and	Joshua	tree	woodlands.	these	
exotics	have	provided	fuel	for	recurring	wildfires	in	plant	communities	not	
adapted	to	fire.	An	intensive	survey	after	the	may	1999	fire	showed	that	
most	reptiles	survived	the	fire,	but	a	subsequent	survey	during	the	following	
spring	indicated	a	near	total	absence	of	all	species	in	the	burned	area.
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mojave	Rattlesnakes	(Crotalus scutulatus)	reach	the	southern-most	extent	of	their	
range	in	California	in	the	northwestern	part	of	Jtnp.	the	species	appears	to	be	
limited	in	occurrence	to	Joshua	tree	flats.

the	Indian	Cove	area,	with	the	topographic	map	(top)	and	photograph	showing	the	
same	view.	blue	dots	indicate	habitat	of	Crotalus helleri,	green	dots	that	of	C. cerastes,	
and	magenta	dots	that	of	C. pyrrhus.
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observations of amplexus and oviposition  
in Ollotis [Bufo] occidentalis in the 

río salado, puebla, mexico
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los	Reyes	Iztacala,	tlalnepantla,	estado	de	méxico,	méxico	54090

the	Río	salado	runs	through	el	Valle	de	Zapotitlán	salinas	in	south-
eastern	puebla,	mexico.	pools	along	the	Río	salado	are	seasonal,	form-

ing	during	the	dry	season	as	the	water	level	in	the	Río	salado	falls.	During	a	
monthly	survey	of	a	section	of	the	Río	salado	for	tadpoles	(Woolrich-peña	
et	al.,	unpubl.	data),	we	observed	an	amplectant	pair	of	Ollotis [Bufo] occi-
dentalis	and	their	egg	mass.	the	only	previously	published	reports	on	repro-
duction	in	O. occidentalis	are	an	observation	by	Duellman	(1961)	of	tad-
poles	collected	on	“may	3	in	a	quiet	section	of	a	fast	stream	near	barranca	
seca”	in	michoacán,	mexico,	and	an	observation	of	an	amplectant	pair	in	

el	Valle	de	Zapotitlán	salinas	on	27	october	1998	that	produced	an	egg	
mass	with	>10,000	eggs	(oliver-lopez	et	al.	2000).
	 We	observed	the	amplectant	pair	on	24	november	2007	at	0745	h.	
Indications	that	it	had	rained	the	previous	night	were	abundant.	the	egg	
mass	was	deposited	in	a	shallow	pool	along	the	main	channel	of	the	river.	
the	depth	of	the	water	was	2	cm.	the	conductivity	of	the	water	was	1,966	
ms	cm-1,	the	salinity	was	1.2	ppt,	the	dissolved	oxygen	content	was	6.49	
mg	l-1,	and	the	temperature	was	17.0	°C	(measured	using	a	YsI	model	85	
handheld	Do/conductivity	meter).	A	survey	of	several	other	pools	along	a	

Amplectant	pair	of	Ollotis [Bufo]	occidentalis	and	egg	mass	in	a	pool	along	the	Río	salado	in	puebla,	mexico	on	24	november	2007.	note	the	shallowness	of	the	water.
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2-km	section	of	the	river	revealed	no	other	egg	masses,	amplectant	toads,	or	
any	other	adult	toads,	although	we	encountered	several	tadpoles	of	varying	
sizes	throughout	this	section	of	the	river.
	 our	observation	suggests	 that,	 in	the	Río	salado,	 these	toads	 lay	
their	eggs	in	relatively	shallow	pools.	During	the	period	when	tadpoles	
are	present	in	the	Río	salado	(november–February),	pools	remain	rela-
tively	shallow;	however,	tadpoles	are	more	frequently	found	in	deeper	and	
larger	pools,	and	are	found	only	in	pools	along	the	main	channel	of	the	Río	
salado	(Woolrich-piña	et	al.,	unpubl.	data).	Given	the	relatively	shallow	
nature	of	the	pool	in	which	we	observed	the	amplectant	pair,	choices	of	
oviposition	sites	by	the	adults	might	be	limited	beyond	laying	eggs	in	the	
main	channel	of	the	river,	and	tadpoles	likely	move	among	pools	until	the	
river	dries	thereby	isolating	many	of	the	pools.	however,	further	study	that	
more	systematically	examines	the	oviposition	site	selection	of	these	toads	
would	be	informative	and	might	provide	valuable	information	to	guide	any	
assessment	of	conservation	or	management	plans	of	the	Río	salado,	which	
is	potentially	affected	by	human-alterations,	including	the	use	of	water	from	
the	river	for	the	production	of	salt	in	“salineras.”
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In	China,	the	first	leopard	Gecko	was	reported	from	hainan	Island	in	
1908	as G. “lichtenfelderi”	(Zhao	and	Adler	1993).	this	insular	form	was	
previously	thought	to	be	a	Vietnamese	species	but	is	now	separated	as	G. 
hainanensis	(Grismer	et	al.	2002,	blair	et	al.	2009).	Goniurosaurus	lich-
tenfelderi	is	confined	to	granitic	substrates	in	northwestern	Vietnam	and	

leopard	Geckos	of	the	genus	Goniurosaurus	(squamata:	eublepharidae)	
typically	 inhabit	caves	and	cliffs	 in	 forested	areas	 in	 the	Ryu-Kyu	

Archipelago	of	Japan	and	southeastern	Asia	(blair	et	al.	2009).	ten	to	
twelve	species	have	been	described,	most	recently	G.	catbaensis	(Ziegler	et	al.	
2008)	and	G.	huuliensis	(orlov	et	al.	2008),	both	from	northern	Vietnam.	
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table 1.	Comparison	of	Goniurosaurus	indet.	with	species	of	the	G.	luii	group	(G.	araneus,	G.	bawanglingensis,	G.	catbaensis,	G. huuliensis,	and	G.	luii)	on	
scale	counts	and	morphometric	characters	in	mm	(from	our	data,	Grismer	et	al.	1999,	orlov	et	al.	2008).	sl	=	supralabials;	Il	=	infralabials;	pm	=	post-
mentals;	po	=	preorbitals;	eF	=	eyelid	fringe	scales;	pVt	=	paravertebral	tubercles	between	limb	insertions;	bs	=	scales	around	midbody;	Gst	=	granular	
scales	surrounding	dorsal	tubercles;	lt4	=	basal	and	distal	subdigital	lamellae	under	fourth	toe	(hind	limb);	pp	=	precloacal	pores,	sVl	=	snout	vent	length;	
hl	=	head	length	from	snout	to	posterior	of	external	ear;	hW	=	head	width	at	the	widest	area	of	head.

 SL IL PM PO EF PVT BS GST LT4 PP SVL HL HW
G.	indet.	(male)	 8	 7	 2	 16	 50–51	 34	 106	 9–10	 17–21	 12	 80	 23	 14
G.	indet.	(female) 8	 7–8	 4	 14–16	 51–55	 33	 107	 10-11	 17–21	 —	 86	 23	 15
G. araneus 8–11	 8–10	 4–6	 13–18	 61–69	 32–38	 129–149	 10–14	 23–24	 18–23	 111–130	 30–33	 19–25
G.	bawanglingensis 8–10	 7–11	 2–3	 12–18	 56–67	 32–36	 104–133	 9–13	 18–22	 37–46	 104	 —	 —
G.	catbaensis 8–9	 6–8	 2–3	 —	 52–56	 33–34	 112–127	 8–11	 22–24	 16–21	 84–113	 23–32	 16–23
G. huuliensis 10–11	 9–11	 2–3	 —	 41–44	 34–36	 118–129	 12–13	 18–20	 25–28	 108–117	 29–33	 18–23
G.	luii 9–12	 8–11	 2–6	 14–17	 52–63	 33–35	 119–148	 9–14	 20–24	 21–29	 106–120	 30–33	 19–23
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offshore	islands	in	the	Gulf	of	tongkin	(orlov	et	al.	2008).	today,	three	
species	are	known	in	China:	G. hainanensis	and	G. bawanglingensis	are	con-
fined	to	hainan	Island,	whereas	the	presence	of	G.	luii	on	hainan	Island	
(Grismer	et	al.	1999)	is	discredited	(l.l.	Grismer,	pers.	comm.,	2	march	
2010);	it	does	occur	in	Guangxi	province	(Grismer	et	al.	1999)	and	north-
ern	Vietnam	(Vu	et	al.	2006).	Another	Goniurosaurus	has	been	found	in	
Guangdong	province,	and	herein	we	report	this	new	record.	this	popula-
tion	of	Goniurosaurus	(currently	identified	as	“G.	indet.”)	probably	repre-
sents	a	new	species	in	the	G.	luii	group,	which	also	includes	G.	araneus,	G.	
bawanglingensis,	G.	catbaensis,	and G.	huuliensis	(table	1),	all	of	which	have	
five	pairs	of	black	transverse	dorsal	bands	beginning	just	behind	the	head	
(the	“nuchal	loop”	of	Grismer	1988)	and	extending	to	the	base	of	the	tail.
	 the	first	individual	of	Goniurosaurus	indet.,	collected	on	16	July	2007	
in	a	karst	cave	approximately	160–170	km	nW	Guangzhou,	Guangdong	
province,	at	approximately	250	m	in	elevation,	was	an	adult	male,	80	mm	
sVl	(south	China	normal	University	[sCnU]	26115).	Details	of	the	
locality,	including	Gps	coordinates,	are	withheld	because	of	the	dire	con-
sequences	of	over-collecting	—	which	has	led	to	the	extirpation	of	entire	
populations	of	this	genus	(e.g.,	stuart	et	al.	2006).
	 After	several	failed	attempts	to	collect	more	animals	in	June	2008,	we	
returned	to	the	site	on	9	February	2010	and	secured	two	additional	speci-
mens:	an	adult	female,	86	mm	sVl	(sCnU	26116)	and	a	juvenile,	48	mm	
sVl	(sCnU	26117).	All	three	specimens	have	regenerated	tails.	the	cave	
system	in	which	these	geckos	were	found	is	small,	with	two	chambers	and	
three	openings.	the	lowest	opening	is	level	with	the	valley	floor	and	about	
10	m	from	the	edge	of	a	cultivated	paddy;	one	cannot	enter	the	cave	system	
through	this	opening.	each	of	the	two	upper	openings	has	a	chamber	that	is	

connected	with	the	other	(we	could	hear	each	other);	they	are	~30	m	apart	
in	upslope	distance.	the	middle	entrance	is	~5	m	vertically	above	the	valley	
floor	and	the	upper	entrance	is	~15	m	above	the	lowest	opening.	A	small	
stream	courses	through	the	lower	reaches	of	both	cave	chambers	and	flows	
out	the	lowest	opening.	stalactites	and	stalagmites	are	developed	in	both	
chambers,	which	are	well	used	by	humans.	We	saw	pots	and	pans,	feathers	
of	chickens	and	other	birds,	ashes,	and	charcoal.	We	observed	cave	crickets	
and	spiders.	the	slope	is	cutover	and	dominated	by	shrub	vegetation,	with	
only	a	few	scattered,	mature	trees	about	50	cm	in	trunk	diameter.	the	slope	
and	cave	entrances	face	west.	sCnU	26115	was	found	on	the	cave	wall	dur-

the	other	three	species	of	Goniurosaurus	that	have	been	recorded	from	China:	G. 
hainanensis	(top)	and	G. bawanglingensis	(middle)	are	confined	to	hainan	Island,	
whereas	G.	luii	(bottom)	occurs	in	Guangxi	province	and	in	northern	Vietnam.
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Adult	 female	 (top)	 and	 immature	 of	 Goniurosaurus	 indet.	 from	 Guangdong	
province,	China.
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ing	summer	at	night;	sCnU	26116	and	sCnU	26117	were	caught	among	
rubble	on	the	cave	floor	in	winter	during	daytime	(we	returned	later	at	night	
but	failed	to	find	more	geckos).	Although	the	sample	size	is	very	small,	these	
data	might	be	suggestive	of	seasonal	behavior.
	 the	 two	 adults	 are	 among	 the	 dullest	 in	 color	 of	 all	 known	
Goniurosaurus.	In	life,	our	female	(sCnU	26116)	had	a	gray-brown	dorsal	
ground	color	with	dull	yellow	tints;	the	five	transverse	dorsal	bands	are	
sooty	to	near	black,	bold,	and	in	pairs;	each	pair	has	a	pale	gray-brown	band	
with	a	dull	yellow	tint	at	center;	these	light	center	bands	are	immaculate.	
the	dorsal	zones	between	the	bands	and	the	top	of	the	head	were	spotted	
and	marbled	with	near-black.	the	venter	was	pale,	immaculate,	lavender	
to	gray-brown.	the	iris	was	brick-red.	the	male	(sCnU	26115)	is	a	drab	
version	of	the	female	when	preserved	and	was	similar	to	her	in	life;	its	stom-
ach	contained	fragments	of	a	cave	cricket’s	femur	and	tibia.	sexual	size	
dimorphism	in	Goniurosaurus	typically	is	female-biased	(females	are	larger),	
probably	because	males	do	not	engage	in	combat	behavior,	which	would	
favor	large	male	size	(Kratochvíl	and	Frynta	2002).
	 Immature	Goniurosaurus	typically	have	brighter	coloration	than	adults	
(Grismer	et	al.	1994,	1999).	our	juvenile	(sCnU	26117)	was	strongly	
contrasting	red	and	yellow,	and,	except	for	its	smaller	size,	resembles	the	
most	colorful	adults	of	G.	bawanglingensis	and	G. luii,	as	figured	by	blair	
et	al.	(2009)	and	as	described	by	Grismer	et	al.	(1999,	2002)	and	Vu	et	
al.	(2006).	the	dorsal	ground	color	was	light	red;	the	venter	was	pale	yel-
low;	the	transverse	dorsal	bands	were	bright	yellow	edged	by	the	near-black	
paired	dorsal	bands.	the	iris	was	bright	red.	Dark	spotting	on	the	head	and	
in	the	dorsal	ground	color	was	sparse,	indicating	that	increased	spotting	
is	a	function	of	age.	the	two	adults	differ	most	notably	from	members	of	
the	G. luii	group	in	duller	coloration	and	pattern,	smaller	size,	and	fewer	
precloacal	pores	(table	1).	because	the	taxonomic	status	of	Goniurosaurus	
indet.	might	require	a	genetic	assessment,	our	specimens	have	been	pre-
served	in	ethanol	to	facilitate	DnA	extraction	for	such	comparisons.
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SNAKES uSING StuMPHOLES

the	forest	floor.	After	~30	sec	of	observation,	the	snake	was	disturbed	and	
made	its	way	to	a	stump	approximately	70	cm	from	its	original	location.	
the	snake	retreated	into	a	tunnel	associated	with	the	stump.	both	obser-
vations	occurred	in	okaloosa	County,	Florida.	to	our	knowledge,	they	
represent	the	first	accounts	of	these	species	using	this	type	of	refuge.	on	8	
April	2005	in	Upson	County,	Georgia,	we	observed	a	large	adult	eastern	
Kingsnake	(Lampropeltis getula getula)	coiled	and	partially	visible	at	about	
1400	h	within	the	leaf	litter	of	a	longleaf	pine	stump.
	 on	 16	 June	 2009	 at	 0730	 h,	 we	 observed	 an	 adult	 eastern	
Diamondback	Rattlesnake	(Crotalus adamanteus)	within	a	cavity	under	the	
root	system	of	a	large	downed	sand	live	oak	tree.	on	23	July	2009	at	
1950	h,	we	observed	an	adult	Cottonmouth	(Agkistrodon piscivorus)	within	a	
cavity	associated	with	the	base	of	a	downed	tree	on	the	bank	of	a	small	clear-
water	stream.	both	observations	occurred	in	okaloosa	County,	Florida.

stumpholes	are	a	common	habitat	feature	of	fire-maintained	longleaf	pine	
ecosystems	in	the	southeastern	United	states.	these	stumpholes	and	asso-

ciated	subterranean	tunnels	that	form	as	stumps	decay	or	are	consumed	by	
fire	have	been	identified	as	important	refugia	for	numerous	vertebrate	species	
(means	2005;	steen	et	al.,	in	press).	trees	downed	by	wind,	such	as	those	
seen	after	major	storm	events	(Gresham	et	al.	1991),	may	create	subterranean	
depressions	or	cavities	near	their	bases	as	roots	are	exposed.	these	represent	
potential	microhabitats	for	animals	that	do	not	construct	their	own	burrows.	
herein	we	report	on	five	observations	of	snakes	using	refugia	associated	with	
stumphole	tunnels	or	root	cavities	of	downed	trees	in	longleaf	pine	forests.
	 on	26	may	2009	at	1300	h,	we	observed	an	adult	pigmy	Rattlesnake	
(Sistrurus miliarius)	alongside	a	burnt	stump;	the	rattlesnake	retreated	into	
a	tunnel	within	the	stumphole	shortly	after	being	observed.	on	13	July	
2009	at	0640	h,	we	observed	an	adult	Coral	snake	(Micrurus fulvius)	on	

snakes using stumpholes and Windfall  
Tree-associated subterranean structures  

in longleaf pine forests
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	 these	observations	indicate	that	many	species	of	southeastern	snakes 
may	be	influenced	by	forest	management	strategies	that	affect	the	pres-
ence	of	 stumpholes	 and	 cavities	 associated	with	windfall	 trees	within	
longleaf	pine	forests.	these	refugia	may	be	especially	important	in	areas	
of	low	Gopher	tortoise	(Gopherus polyphemus)	burrow	densities,	such	as	
in	okaloosa	County,	Florida,	where	four	of	these	observations	occurred,	
as	tortoise	burrows	are	documented	shelters	for	all	aforementioned	snake	

species	(Jackson	and	milstrey	1989).	Forest	management	practices	includ-
ing	the	harvesting	of	stumps	and	fire	suppression	have	reduced	stumphole	
habitat	in	many	southeastern	forests	(means	2006).	In	addition,	harvesting	
trees	downed	by	wind	may	reduce	available	subterranean	shelter	for	forest-
associated	wildlife	species,	although	large-scale	experimental	manipulations	
of	coarse	woody	debris	in	the	southeastern	Coastal	plain	did	not	docu-
ment	compelling	trends	that	suggest	that	amphibians	and	reptiles	generally	
responded	on	a	population	level	(owens	et	al.	2008).
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the	sunrise	illuminates	the	understory	of	a	longleaf	pine	forest	in	okaloosa	County,	Florida.	Although	herpetologists	typically	are	not	active	at	dawn,	avian	sampling	obliga-
tions	in	the	spring	of	2009	enabled	me	to	take	advantage	of	the	morning	light	—	and	to	find	the	Coral	snake	and	eastern	Diamondback	Rattlesnake	described	in	the	text.
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the	eastern	Diamondback	Rattlesnake	(Crotalus adamanteus)	uses	subterranean	
refuges	associated	with	downed	trees.	however,	one	may	have	to	fruitlessly	examine	
scores	of	such	structures	before	a	snake	is	encountered.	the	observation	of	this	indi-
vidual	is	described	in	the	text.	
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by	the	time	Dr.	Fitch’s	study	of	the	Ringneck	snake	(Diadophis punctatus)	was	published	in	1975,	he	had	already	established	himself	as	the	“father	of	snake	ecol-
ogy”	(Fitch,	h.s.	1975.	A	demographic	study	of	the	Ring-neck	snake	(Diadophis punctatus)	in	Kansas.	University of Kansas Museum of Natural History Miscellaneous 
Publication	(62):1–53).	this	was	the	single	most	frequently	encountered	species	of	snake	in	his	50-year	study	of	reptiles	on	the	University	of	Kansas	(now	Fitch)	
natural	history	Reservation	(Fitch,	h.s.	1999.	A Kansas Snake Community: Composition and Changes Over 50 Years.	Krieger	publishing	Co.,	malabar,	Florida).	
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many	of	the	same	techniques	used	to	study	snakes	applied	as	well	to	another	reptilian	species	native	to	northeastern	Kansas.	the	slender	Glass	lizard	(Ophisaurus 
attenuatus),	although	very	snake-like	in	many	ways,	is	quite	lizard-like	in	its	insectivorous	diet	(Fitch,	h.s.	1989.	A	field	study	of	the	slender	Glass	lizard,	
Ophisaurus attenuatus,	in	northeastern	Kansas.	Occasional Papers of the Museum of Natural History, The University of Kansas	(125):1–50).
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Is the northern african python (Python sebae) 
established in southern florida?
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more	than	45	species	of	nonindigenous	amphibians	and	reptiles	are	
currently	established	in	Florida,	largely	as	a	consequence	of	interna-

tional	trade	in	live	animals	as	pets	(meshaka	et	al.	2004,	Kraus	2009,	K.	
Krysko,	unpubl.	data).	Among	these,	the	burmese	python	(Python molu-
rus	bivittatus	Kuhl	1820)	has	expanded	its	range	through	several	thousand	
square	kilometers	of	the	southern	everglades	and	adjacent	areas	(snow	
et	al.	2007).	the	boa	Constrictor	(Boa constrictor	linnaeus	1758)	also	is	
established	in	a	forested	county	park	in	southeastern	miami,	miami-Dade	
County	(snow	et	al.	2007),	but	delineating	the	geographic	distribution	
of	this	population	is	difficult	because	boas	found	nearby	could	be	either	
dispersers	from	the	known	population	or	recently	released	or	escaped	ani-
mals	from	captivity.	Free-ranging	individuals	of	several	additional	species	
of	large	constrictors	(e.g.,	Green	Anaconda,	Eunectes murinus	linnaeus	
1758;	Yellow	Anaconda,	E. notaeus	Cope	1862;	Reticulated	python,	
Broghammerus reticulatus	 schneider	1801;	 and	White-lipped	python,	
Leiopython albertisii	peters	and	Doria	1878)	have	been	found	in	various	
parts	of	Florida,	but	evidence	of	reproduction	for	these	species	is	presently	
lacking.	herein,	we	provide	evidence	suggesting	the	possibility	of	a	repro-
ducing	population	of	a	third	species	of	giant	constrictor	in	Florida,	the	
northern	African	python	(Python sebae	Gmelin	1788;	Fig.	1).
	 In	2002,	a	large	(ca.	4.9	m	total	length)	Python sebae	was	found	at	the	
intersection	of	sW	26th	street	and	sW	147th	Avenue,	miami,	miami-
Dade	County	(25.74298on,	-80.43221oW;	datum	WGs84;	Fig.	2A),	and	
recovered,	but	not	retained,	by	the	miami-Dade	Venom	Response	Unit	(A.	
Cruz,	pers.	comm.;	Internet	broadcasting	systems	2005).	A	snake	of	this	
size	would	almost	certainly	be	female,	as	this	species	exhibits	female-biased	
sexual	size	dimorphism,	and	males	are	not	known	to	attain	such	sizes	in	its	
native	range	(Reed	and	Rodda	2009).

	 on	11	october	2005,	an	adult	(ca.	3	m	total	length)	Python sebae	
(photographic	voucher	UF	153699)	was	found	in	a	plant	nursery	just	north	
of	the	same	intersection	(Fig.	2b).	the	snake	had	entered	an	outdoor	enclo-
sure	for	raising	fowl,	and	had	consumed	a	domestic	turkey	(A.	Cruz,	pers.	
comm.;	Internet	broadcasting	systems	2005).
	 In	november	2008,	an	experienced	snake	collector	observed	a	large	
(3.5–4.0	m	total	length)	adult	python	along	a	canal	bank	(25.72739on,	
-80.46548oW),	3.7	km	southwest	of	the	intersection	cited	above	(Fig.	2C;	
A.	Flanagan,	pers.	comm.	2009).	he	attempted	to	capture	the	snake,	but	
it	escaped	from	his	grasp	after	a	brief	struggle.	this	observer	has	captured	
100	P. molurus	in	southern	Florida,	and	was	confident	of	his	identification	
of	this	snake	as	P. sebae,	including	the	observation	that	the	individual	bore	
an	aberrant	middorsal	dark	stripe.

Fig. 1. 	northern	African	python	(Python sebae)	captured	by	Anthony	Flanagan	on	
19	December	2009.	
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Fig. 2.		specimens	and	observations	of	the	northern	African	python	(Python sebae)	
in	miami,	miami-Dade	County,	Florida.	localities	(see	text)	include:	A	=	2002,	b	
=	11	october	2005,	C	=	november	2008,	D	=	30	may	2009,	e	=	5	August	2009,	
F	=	16	August	2009,	G	=	19	December	2009.
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	 on	30	may	2009,	an	approximately	2.75	m-long	Python sebae	was	
struck	by	a	motor	vehicle	at	the	same	intersection	cited	above	(Fig.	2D),	
and	recovered	by	the	miami-Dade	Venom	Response	Unit	(A.	Cruz,	pers.	
comm.).	this	snake	subsequently	died	from	its	injuries,	and	dissection	
revealed	that	it	was	an	adult	female	with	37	“undeveloped	ova”	(unknown	
whether	these	were	ovarian	follicles	or	oviductal	eggs,	as	they	were	discarded	
prior	to	preservation).	this	specimen,	along	with	photographic	images,	was	
transferred	to	the	Florida	museum	of	natural	history	(UF	155725)	for	
preservation	and	documentation.
	 on	5	August	2009,	a	neonate	(59	cm	sVl)	Python sebae	(UF	155500)	
was	found	dead	on	Us	41,	0.09	km	west	of	160th	Avenue	(25.76089on,	
-80.45596oW;	Fig.	2e),	which	is	3.0	km	northwest	of	the	intersection	
cited	above.	on	16	August	2009,	another	juvenile	P. sebae	(110	g,	UF	
155726)	was	collected	at	15527	sW	18th	street,	miami	(25.74984on,	
-80.44637oW;	 Fig.	 2F),	 and	 recovered	 by	 the	 miami-Dade	 Venom	
Response	Unit	(l.	Woods,	pers.	comm.).	Dissection	revealed	a	72-g	boat-
tailed	Grackle	(Quiscalus major)	in	the	stomach	of	the	python.	see	table	
1	for	body	lengths	and	disposition	of	specimens.
	 most	recently,	on	19	December	2009,	an	adult	male	P. sebae	(UF	
157193,	249	cm	sVl,	281	cm	total	length,	10.374	kg)	was	collected	from	
a	Melaleuca	slash	pile	(Fig.	3)	just	west	of	157th	Avenue	south	of	Us	41	
(25.75245˚n,	-80.45079W;	specimen	not	yet	accessioned	into	Flmnh).	
the	snake	was	basking	on	top	of	dead	logs	and	appeared	reproductively	
competent;	its	testes	were	swollen	and	mildly	turgid,	sperm	ducts	were	con-
voluted,	and	microscopic	examination	of	fluid	expressed	from	the	ducts	
revealed	multiple	spermatozoa.
	 the	above	specimens	and	observations	are	presently	confined	to	a	
small	(~10	km2)	area	of	miami,	just	1.6	km	east	of	everglades	national	
park	(Fig.	2).	All	seven	pythons	were	found	southeast	of	the	intersection	
of	Us	41	and	sR	997,	an	area	often	referred	to	as	bird	Drive	basin.	taken	
as	a	whole,	these	seven	observations	over	a	seven-year	period,	including	
multiple	adults,	a	gravid	female,	and	young-of-year	hatchlings	suggest	the	
possibility	of	a	reproducing	population	of	Python sebae.	Recovery	of	adults	
over	several	years	followed	by	recently	hatched	juveniles	argues	against	the	
notion	that	all	of	these	individuals	were	the	result	of	a	single	release	of	mul-
tiple	individuals,	leaving	multiple	releases	or	a	reproducing	population	as	
the	most	likely	explanations.	these	observations	do	not	represent	definitive	
evidence	of	a	reproducing	population,	and	some	would	argue	that	only	the	
discovery	of	a	female	brooding	eggs	would	qualify	as	definitive	evidence.	by	
the	time	such	discoveries	are	typically	made,	of	course,	a	species	is	often	well	
established.	Indeed,	the	observations	of	Python sebae	in	miami	highlight	the	
difficulty	of	declaring	when	a	population	of	extremely	cryptic	reptiles	has	
become	established.
	 three	of	the	five	adult	pythons	were	from	a	small	area	just	south	of	
tree	Island	park,	which	is	south	of	Us	41	and	bounded	on	the	east	and	west	
by	sW	146th	street	and	sW	149th	street,	respectively.	the	two	hatchlings	
were	found	farther	to	the	west	and	north,	and	could	conceivably	represent	
dispersing	individuals.	habitats	in	this	area	include	high-density	single-fam-
ily	housing	developments,	undeveloped	but	highly	disturbed	habitats	with	a	

preponderance	of	invasive	Melaleuca	trees,	small	man-made	canals	and	lakes,	
agricultural	areas	(primarily	to	the	southwest),	and	seasonally	flooded	wet-
lands.	land	ownership	in	the	area	is	complex,	with	various	parcels	belonging	
to	homeowners,	housing	developers,	plant	nursery	and	agricultural	inter-
ests,	miami-Dade	County,	south	Florida	Water	management	District,	
miccosukee	tribe	of	Indians,	state	of	Florida,	and	others.
	 the	area	described	above	is	within	or	adjacent	to	the	eastern	edge	of	the	
known	distribution	of	invasive	burmese	pythons	(Python molurus bivittatus;	
snow	et	al.	2007).	Distinguishing	between	P. molurus	and	P. sebae	can	be	chal-
lenging,	and	often	hinges	on	color	pattern;	although	meristic	characters	(e.g.,	
scale	counts)	are	sufficient	to	distinguish	many	individuals,	moderate	overlap	
exists	among	these	species	in	many	of	those	characters.	Python molurus and	P. 
sebae are	known	to	hybridize	in	captivity	(branch	and	erasmus	1984	and	refer-
ences	therein),	which	could	further	complicate	the	identification	of	a	python	
recovered	from	this	area.	Fertility	and	fitness	of	hybrids	is	unknown,	as	are	
the	potential	implications	of	adding	P. sebae	genes	to	the	existing	population	
of	P. molurus.	the	potential	difficulty	of	accurately	identifying	free-ranging	
individuals	of	different	species	of	exotic	pythons	is	exemplified	by	two	P. sebae	
recovered	from	southwestern	Florida	(east	of	sarasota)	in	2006	and	2009.	
both	of	these	specimens	were	originally	reported	as	a	different	species	(one	
identified	as	P. molurus	and	one	as	a	Reticulated	python,	Broghammerus	[for-
merly	Python] reticulatus).	As	the	population	of	burmese	pythons	continues	
to	expand	within	Florida,	accurate	identification	of	large	snakes	will	be	crucial	
to	identifying	incipient	populations	of	other	species	before	their	populations	
become	too	widespread	for	effective	eradication	programs.
	 efforts	are	currently	underway	to	develop	education	and	outreach	
materials	that	will	allow	discrimination	among	these	and	other	giant	con-
strictor	species	by	citizens	and	resource	managers	lacking	herpetological	

InVAsIVe	speCIes

Fig. 3.		scott	Goetz	(U.s.	Geological	survey)	precariously	makes	his	way	through	
a	large	pile	of	dead	Melaleuca	logs	while	searching	for	pythons	in	bird	Drive	basin.	
the	python	pictured	in	Fig.	1	had	been	captured	from	this	pile.
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table 1.	specimen	information	for	seven	P. sebae	recovered	from	the	western	boundaries	of	greater	miami,	Fl	from	2002	to	2009.	When	available,	speci-
mens	were	accessioned	into	the	Florida	museum	of	natural	history	in	Gainesville,	Fl.

Date Specimen No. Specimen Type Approx. Total Length

19	December	2009	 157193	 Whole	body	 2.81	m
16	August	2009	 155726	 Whole	body	 0.71	m
05	August	2009	 155500	 Whole	body	 0.67	m
30	may	2009	 155725	 Whole	body	 2.75	m
november	2008	 n/A	 Credible	sighting	 ~3.7	m
11	october	2005	 153699	 media	account	 3.05	m
2002		 n/A	 Credible	sighting	 4.9	m
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expertise.	stakeholders	from	various	federal,	state,	tribal,	and	local	agen-
cies	also	plan	to	partner	with	non-governmental	cooperators	to	conduct	
intensive	surveys	for	Python sebae	in	the	bird	Drive	basin	area	in	2010	(D.	
Giardina,	Florida	Fish	and	Wildlife	Conservation	Commission,	pers.	comm.	
2009).	such	surveys	will	aim	to	delineate	the	size	and	geographic	extent	of	
the	incipient	population	and	attempt	eradication	of	remaining	individuals.
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Conserving Mexican Amphibians
traditionally,	 biodiversity	 conservation	 gap	
analyses	have	been	 focused	on	governmental	
protected	 areas	 (pAs).	 however,	 an	 increas-
ing	number	of	social	initiatives	in	conservation	
(sICs)	 are	 promoting	 a	 new	 perspective	 for	
analysis.	sICs	include	all	of	the	efforts	that	soci-
ety	implements	to	conserve	biodiversity,	such	as	
land	protection,	from	private	reserves	to	com-
munity	zoning	plans,	some	of	which	have	gener-
ated	community-protected	areas.	this	is	the	first	
attempt	to	analyze	the	status	of	conservation	in	
latin	America	in	which	some	of	these	social	ini-
tiatives	are	included.	the	analyses	were	focused	
on	amphibians	because	they	are	one	of	the	most	
threatened	groups	worldwide.	OchOa-OchOa 
et al.	(2009.	PLoS ONE	4:1–9)	used	a	niche	
model	approach	to	map	the	potential	and	real	
geographical	distribution	(extracting	the	trans-
formed	areas)	of	endemic	mexican	amphibians.	
All	species	have	suffered	some	degree	of	 loss,	
but	36	species	have	lost	more	than	50%	of	their	
potential	distribution.	For	50	micro-endemic	
species,	the	authors	could	not	model	their	poten-
tial	distribution	range	due	to	the	small	number	
of	 records	per	 species;	 therefore,	 the	analyses	
were	performed	using	these	records	directly.	the	
authors	then	evaluated	the	efficiency	of	the	exist-
ing	set	of	governmental	pAs	and	established	the	
contribution	of	sICs	(private	and	community)	
for	land	protection	for	amphibian	conservation.	
they	found	that	most	of	the	species	have	some	
portion	of	their	potential	ecological	niche	distri-
bution	protected,	but	20%	are	not	protected	at	
all	within	governmental	pAs.	73%	of	endemic	
and	 26%	 of	 micro-endemic	 amphibians	 are	
represented	within	sICs.	however,	30	micro-

endemic	species	are	not	represented	in	either	
governmental	pAs	or	sICs.	this	study	shows	
how	the	role	of	land	conservation	through	sICs	
is	becoming	an	increasingly	crucial	element	for	
an	important	number	of	species	not	protected	
by	governmental	pAs.

Artificial Refuges Facilitate  
Reptilian Recovery

ecosystem	 restoration	 requires	 that	 habitat	
requirements	of	 all	 species	be	 considered.	 In	
1998,	a	massive	quantity	of	tailings	broke	out	
of	the	holding	pond	of	the	Aznalcollar	mine	in	
southwestern	spain	and	polluted	the	Guadiamar	
River	valley.	After	the	accident,	a	soil	and	veg-
etation	 restoration	 program	 began,	 and	 the	
Guadiamar	Green	Corridor	was	created	to	con-
nect	two	large	natural	areas,	a	national	park	and	
the	sierra	morena.	the	mine-tailing	spill	pol-
luted	a	large	area,	giving	rise	to	an	interesting	case	
study	involving	soil	and	vegetation	restoration	
and	recovery	of	the	terrestrial	reptilian	commu-

nity	in	the	contaminated	area.	the	5-year	study	
by	 Marquez-FerrandO et al. (Restoration 
Ecology	17:660–667)	evaluated	whether	the	rep-
tilian	community	in	the	polluted	area	remained	
dramatically	impoverished	because	of	the	elimi-
nation	of	all	natural	refuges.	the	area	managed	
with	artificial	refuges	exhibited	a	better	and	faster	
recovery	of	the	reptilian	community	than	the	
control	area	with	no	refuges.

Power Boating and  
Northern Map turtles

Recreational	 power	 boating	 is	 growing	 in	
popularity	in	north	America.	this	activity	is	
known	to	have	lethal	and	sub-lethal	effects	on	
aquatic	wildlife,	and	freshwater	turtles	may	be	
particularly	sensitive	to	this	activity.	Bulté et 
al.	 (2009.	Aquatic Conservation: Marine and 
Freshwater Ecosystems,	 early	 view	 published	
online	26	october	2009)	reported	on	patterns	
of	 traumatic	 injuries	 inflicted	 by	 powerboat	
propellers	to	Common	map	turtles	(Graptemys 
geographica)	from	two	sites	differing	in	boat	traf-
fic	intensity	in	ontario,	Canada.	the	relative	
vulnerability	of	turtles	was	assessed	in	light	of	
seasonal	patterns	in	boat	traffic,	as	a	function	
of	 sex-	 and	 age-specific	 movement	 patterns,	
habitat	use,	and	basking	behavior	obtained	by	
radio-telemetry.	the	authors	conducted	popu-
lation	viability	analyses	(pVA)	to	evaluate	the	
potential	demographic	consequences	of	mortal-
ity	induced	by	powerboats.	the	prevalence	of	
propeller	injuries	was	two	to	nine	times	higher	
in	adult	females	than	in	adult	males	and	juve-
nile	females.	patterns	of	movement,	habitat	use,	
and	aquatic	basking	indicated	that	adult	females	

are	more	exposed	to	collisions	with	boats.	pVA	
showed	 that	boat-induced	mortality	 in	adult	
females	could	lead	to	rapid	population	extinc-
tion	if	the	risk	of	mortality	when	hit	by	a	boat	
is	greater	than	10%.	the	results	of	this	study	
showed	that	recreational	power	boating	is	a	seri-
ous	threat	to	northern	map	turtles,	even	under	

horseshoe	 Whip	 snakes	 (Hemorrhois hippocrepis)	
were	found	significantly	more	frequently	in	plots	with	
artificial	refuges	than	in	control	plots	without	refuges.	
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the	critically	endangered	Axolotl	(Ambystoma mexicanum)	is	one	of	many	mexican	amphibians	with	declining	
distributions.

c o n s e r v a T I o n  r e s e a r c H  r e p o r T s

Adult	female	Common	map	turtles	(Graptemys geo-
graphica)	are	more	vulnerable	to	collisions	with	boats	
than	are	adult	males	and	juveniles	(illustrated).
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moderate	boat	traffic,	which	speaks	to	the	need	
to	adopt	measures	restricting	boat	traffic	in	areas	
important	to	turtles.

the trade in Vertebrates Promotes 
Extinctions and Introductions

the	 process	 of	 taxonomic	 homogenization	
occurs	 through	 two	mechanisms,	 extinctions	
and	introductions,	and	leads	to	a	reduction	of	
global	biodiversity.	rOMagOsa et al.	(2009.	
Conservation Biology	23:1001–1007)	used	avail-
able	U.s.	trade	data	as	a	proxy	for	global	trade	
in	live	vertebrates	to	assess	the	contribution	of	
trade	to	the	process	of	taxonomic	homogeniza-
tion.	Data	included	all	available	U.s.	importa-
tion	 and	 exportation	 records,	 estimation	 of	

extinction	risk,	and	reports	of	establishment	out-
side	the	native	range	for	species	within	six	ver-
tebrate	groups.	based	on	monte	Carlo	sampling	
(a	class	of	computational	algorithms	that	rely	
on	repeated	random	sampling	to	compute	their	
results),	 the	number	of	 species	 traded,	estab-
lished	outside	of	the	native	range,	and	threat-
ened	with	extinction	was	not	randomly	distrib-
uted	among	vertebrate	families.	twenty-eight	
percent	of	vertebrate	families	that	were	traded	
preferentially	were	also	established	or	threatened	

with	extinction,	an	unusually	high	percentage	
compared	with	the	7%	of	families	that	were	not	
traded	preferentially	but	that	became	established	
or	threatened	with	extinction.	the	importance	
of	trade	in	homogenization	of	vertebrates	sug-
gests	that	additional	efforts	should	be	made	to	
prevent	introductions	and	extinctions	through	
this	medium.

Road-kill Hotspots
Roads	with	wetlands	on	both	sides	are	consid-
ered	hotspots	because	of	the	high	mortality	rates	
of	amphibians	and	reptiles	 that	 live	near	 the	
roads.	langen et al.	(2009.	Journal of Wildlife 
Management 73:104–114)	studied	a	219-mile	
highway	network	in	new	York,	where	they	dis-

covered	both	amphibian	and	reptilian	road	mor-
tality	to	be	spatially	clustered,	and	causeways	
were	more	likely	to	have	road-kills	than	points	
with	one	adjacent	wetland	or	with	no	wetland	
present.	Road	crossing	occurs	when	the	animals	
migrate	during	seasonal	migrations	to	and	from	
hibernation	or	breeding	sites.	the	authors	stated	
that	planners	could	identify	valid	predictors	of	
hotspots	when	designing	or	restoring	roads	to	
avoid	as	much	harm	as	possible	to	amphibian	
and	reptilian	populations.

Australian Snakes Vulnerable  
to Climate Change

the	broad-headed	snake	(Hoplocephalus bun-
garoides),	Australia’s	most	 endangered	 snake,	
will	 find	areas	of	higher	elevation	most	 suit-
able	for	surviving	climate	change.	PenMan et 
al.	(Diversity and Distributions	2010:109–118)	
analyzed	the	sydney	basin	bioregion	and	pre-
dicted	the	distribution	of	this	species	under	low	
and	high	climate	change	scenarios	for	2030	and	
2070.	populations	will	be	lost	under	both	cli-
mate-warming	scenarios.	the	species	has	highly	
specialized	habitat	 requirements	and	exhibits	
delayed	 maturation	 and	 a	 low	 reproductive	
rate.	these	factors	reduce	the	species’	ability	to	
recover	from	population	reductions.	populations	
have	declined	dramatically	throughout	the	range	
in	 the	 200	 years	 since	 european	 settlement	
because	of	anthropogenic	reasons,	particularly	
urbanization.	the	authors	concluded	that	many	
areas	that	are	currently	occupied	will	become	
too	hot	and	dry	for	this	species,	and	only	cooler	
areas	at	higher	elevations	will	remain	suitable.

ConseRVAtIon	ReseARCh	RepoRts

northern	leopard	Frogs	 (Lithobates pipiens)	were	
among	nine	species	of	anuran	roadkills	found	more	
frequently	on	causeways	than	on	roads	with	one	adja-
cent	wetland	or	no	wetland.
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If	the	broad-headed	snake	(Hoplocephalus bungaroi-
des),	Australia’s	most	endangered	snake,	will	survive	
climate	change,	 it	will	most	 likely	be	restricted	to	
cooler	areas	at	higher	elevations.

species	in	the	family	Iguanidae	were	traded	significantly	more	than	expected	based	on	randomization	procedures	
—	despite	the	fact	that	some	species,	such	as	this	san	esteban	Island	Chuckwalla	(Sauromalus varius),	rarely	appear	
in	the	trade	for	pets,	skins,	or	meat.	
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turtles and Wetlands
seasonal	differences	in	wetland	use	by	spotted	
turtles	 (Clemmys guttata)	 and	 blanding’s	
turtles	(Emydoidea blandingii)	are	complex	and	
require	a	dynamic	 landscape	 to	 sustain	 these	
rare	turtles.	Beaundry et al.	(2009.	Journal of 
Herpetology	43:636–645)	examined	these	factors	
in	southern	maine,	where	wetlands	are	abun-
dant	and	diverse.	the	study	concluded	that	the	
characteristic	of	the	wetlands	used	by	the	turtles	

varies	between	the	species.	In	the	spring,	spotted	
turtles	used	wetlands	with	 abundant	Wood	
Frog	egg	masses	and	showed	a	negative	associa-
tion	with	forested	swamps.	In	the	summer	and	
fall,	they	used	wetlands	with	high	sun	exposure.	
blanding’s	turtles	used	wetlands	within	decidu-
ous	forests	and	with	a	high	cover	of	sphagnum	
in	the	spring.	During	late	summer	and	fall,	these	
turtles	were	 associated	with	deep-water	wet-
lands.	seasonally,	blanding’s	turtles	were	active	
earlier	than	spotted	turtles.

Horned Lizards and Climate
the	prediction	that	variation	in	species	mor-
phology	is	related	to	environmental	features	has	
long	been	of	interest	to	ecologists	and	evolution-
ary	biologists.	luxBacher and KnOuFt	(2009.	

Journal of Evolutionary Biology	22:1669–1678)	
used	morphological,	environmental,	and	phylo-
genetic	data	compiled	from	studies	of	horned	
lizards	(Phrynosoma)	to	examine	morphologi-
cal	and	climatic	variation	across	the	geographic	
ranges	of	these	species	in	an	evolutionary	con-
text.	In	the	first	study,	patterns	of	environmental	
niche	and	morphological	trait	variation	among	
horned	lizards	were	examined	in	a	phyloge-
netic	context.	the	results	indicated	that	closely	
related	 species	 of	 Phrynosoma	 occupy	 more	
similar	 environmental	 niches	 than	 distantly	
related	species,	which	was	suggestive	of	niche	
conservatism.	In	the	second	study,	morphologi-
cal	characters	of	14	horned	lizard	species	were	
measured.	the	results	suggested	no	discernable	
pattern	in	the	evolution	of	body	size	or	form	
among	horned	lizards.	the	lack	of	a	phyloge-
netic	signal	in	body	size	may	seem	surprising,	
but	phylogenetic	signals	are	responsive	to	sample	
sizes,	and	this	analysis	was	limited	to	14	species.	
the	final	study	looked	at	associations	between	
environmental	niches	and	morphological	traits.	
Although	the	study	could	not	determine	if	mor-
phological	characters	were	responding	directly	

to	climate	or	to,	for	example,	vegetative	com-
munities	that	are	affected	by	climate,	the	results	
showed	 that	 morphological	 traits	 (excluding	
body	size)	are	correlated	with	climatic	features	
among	horned	lizards.	species	of	Phrynosoma	
with	long	limbs	occur	in	dry	lowland	habitats	
with	relatively	high	temperatures	and	species	
with	large	heads	occur	in	wet	environments	with	

high	temperature	seasonality	(i.e.,	wide	annual	
fluctuations	in	temperature).	this	pattern	is	also	
supported	by	empirical	data.

Bird and Crocodilian  
Lungs are Similar

When	 it	 breathes,	 the	 American	 Alligator	
(Alligator mississippiensis),	a	semi-aquatic	ecto-
therm	without	air	sacs,	possesses	the	same	uni-
directional	airflow	in	the	lungs	as	birds.	During	
inhalation	and	exhalation,	airflow	in	the	avian	
lung	moves	gases	in	the	same	direction	through	
small	tubes	called	the	parabronchi.	Crocodilian	
lungs	are	distinctly	different	than	those	of	birds,	
but	the	topography	of	the	intrapulmonary	bron-
chi	is	similar	in	both.	FarMers and sanders	
(2010.	Science	327:338–340)	tested	the	hypoth-
esis	that	airflow	in	alligator	lungs	is	unidirec-
tional	and	concluded	that	it	was	extremely	bird-
like.	the	mechanisms	for	unidirectional	airflow	
in	alligator	lungs	remain	unknown,	but	croco-
dilians	 and	birds	both	belong	 to	 the	 crown-
group	Archosauria,	which	includes	crocodiles,	
dinosaurs,	and	pterosaurs	of	the	triassic	period	
(251–199	million	years	ago),	 suggesting	 that	
the	unidirectional	airflow	in	alligators	and	birds	
could	have	evolved	before	these	groups	diverged.

nAtURAl	hIstoRY	ReseARCh	RepoRts

n a T u r a l  H I s T o r y  r e s e a r c H  r e p o r T s

morphological	traits	(excluding	body	size)	are	corre-
lated	with	climatic	features	among	horned	lizards.	
For	example,	short-limbed	mountain	short-horned	
lizards	(Phrynosoma	hernandesi)	occur	at	high	eleva-
tions	 and	 cooler	 temperatures	 across	 the	 western	
United	 states	 and	 into	 sonora,	 Chihuahua,	 and	
Durango,	mexico.	
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Hspotted	turtles	(Clemmys guttata;	top)	and	blanding’s	
turtles	(Emydoidea blandingii)	differ	in	seasonal	wet-
land	use	in	southern	maine.	
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Unidirectional	airflow	through	the	lungs	of	American	
Alligators	(Alligator mississippiensis)	is	essentially	simi-
lar	to	that	in	birds,	suggesting	that	airflow	mecha-
nisms	evolved	before	crocodilians	and	birds	diverged.
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Amphibian Reserve  
Launched in Colombia

An	 exciting	 new	 partnership	 between	 the	
IUCn/ssC	 Amphibian	 specialist	 Group,	
IUCn	netherlands,	Dendrobatidae	nederland,	
Conservation	 International-Colombia,	 and	
Fundación	proAves	has	led	to	the	launch	of	a	
new	amphibian	 reserve	 to	protect	 spectacular	
poison	frogs	in	Colombia.	Colombia	has	more	
threatened	amphibians	than	any	other	country,	
largely	restricted	to	highly	fragmented	subtropi-
cal	and	montane	forests	which	are	unprotected	
and	at	threat	of	agricultural	expansion.	Within	
Colombia,	the	hotspot	for	threatened	amphibians	
is	the	Central	Cordillera,	which	also	has	the	great-
est	concentration	of	coffee	production	in	south	
America	and	is	almost	denuded	of	natural	forests.

	 After	 extensive	 searches	 of	 the	 Central	
Cordillera	 for	 amphibians,	herpetologist	 and	
Fundación	proAves	president,	Alonso	Quevedo,	
with	ecologist	oscar	Gallego,	discovered	one	of	
the	 largest	surviving	forest	 fragments,	a	mere	
200	acres	of	forest	on	its	eastern	flank.	not	only	
did	Alonso	discover	that	the	200	acres	contained	
many	threatened	amphibians,	but	that	it	held	
many	previously	undescribed	species	including	
two	spectacular	poison	frogs,	recently	named	
as	 the	 swainson’s	 poison	 Frog	 (Ranitomeya 
doriswainsonae)	and	little	Golden	poison	Frog	
(Ranitomeya tolimense).
	 sadly,	 these	 last	 200	 acres	 were	 in	 the	
process	of	being	cleared	for	avocado	and	cof-
fee	plantations	and	that	would	almost	certainly	
seal	the	fate	of	countless	amphibians	and	other	
unique	biodiversity.	“In	an	urgent	bid	to	save	
this	unique	island	of	amphibian	diversity,”	said	
Alonso	 Quevedo,	 “I	 negotiated	 with	 differ-
ent	land	owners	of	the	200-acre	forest	to	stop	
clearing	forest	and	sell	the	land	to	the	national	
conservation	nGo,	Fundación	proAves.	the	
owners	agreed,	so	I	immediately	approached	the	
IUCn/ssC	Amphibian	specialist	Group	and	
IUCn	netherlands	for	emergency	support.”
	 the	 two	groups	promptly	provided	 the	
support	 necessary	 to	 purchase	 the	 land	 and	

resources	 for	 the	 long-term	 protection	 and	
management	of	 the	area.	 In	early	December,	
the	newly	named	“Ranita	Dorada	Amphibian	
Reserve,”	named	after	the	little	Golden	poison	
Frog,	was	launched.	this	action	comes	at	a	cru-
cial	moment	when	conservation	measures	are	
urgently	needed	for	this	highly	sensitive	group.	

Robin Moore 
Amphibian	specialist	Group	

Species, Magazine of the Species Survival Commission	
(IUCn)	50:15

tracking the Illegal Capture  
of Marine turtles

Critically	endangered	marine	turtles	from	south-
eastern	Asia	are	being	targeted	by	foreign	vessels	
originating	in	hainan,	China,	and	(to	a	lesser	
degree)	Vietnam.	these	boats	 leave	port	with	
the	express	purpose	of	catching	marine	turtles,	a	
practice	which	is	illegal	both	in	their	home	coun-
tries	and	in	the	waters	of	countries	in	which	they	
fish.	the	last	half	decade	has	seen	such	a	note-
worthy	increase	that	there	is	a	need	to	determine	
the	severity	of	this	practice.	how	much	poaching	
goes	unrecorded	or	undetected?	how	severe	are	
the	impacts	to	turtle	populations?	What	drives	
this	trade,	and	how	can	it	be	curtailed?
	 significant	 and	 urgent	 inroads	 need	 to	
be	 made	 into	 curbing	 this	 illegal	 trade	 and	
further	research	is	needed	to	fully	understand	
the	 market	 forces	 at	 play	 in	 illegal	 wildlife	
trade	 in	order	 to	design	economic	deterrents	
to	 it.	 In	 June	 2009	 members	 of	 the	 IUCn	
marine	turtle	 specialist	Group	 coorganized	
a	workshop	along	with	the	terengganu	state	
Government,	University	malaysia	terengganu,	
the	marine	Research	Foundation,	Conservation	
International	 (philippines),	 and	 the	 IUCn	
marine	turtle	specialist	Group.	the	purpose	of	

the	workshop	was	to	document	the	apprehen-
sions	of	foreign	vessels	and	fishermen	involved	
in	the	illegal	direct	capture,	to	present	informa-
tion	on	the	declining	trend	of	marine	turtles	in	
the	region	and	the	efforts	undertaken	to	arrest	
the	decline,	and	to	demonstrate	that	direct	cap-
ture	of	adult	and	sub-adult	marine	turtles	will	
rapidly	cause	a	collapse	of	turtle	populations	in	
the	southeast	Asian	Region.
	 solutions	to	the	direct	capture	of	sea	turtles	
were	discussed,	and	there	are	plans	to	address	the	
problem	 through	 a	partnership	with	Chinese	
authorities	and	scientists,	analyzing	market	forces,	
raising	awareness	within	the	fishery,	training	of	
customs	staff	in	turtle	meat	and	parts	identifica-
tion,	tracking	consignments	through	DnA	evalu-
ation,	translation	and	provision	of	conservation	
materials	into	mandarin,	and	continued	dialogue	
and	information	exchange	sessions.

Nicolas J. Pilcher, Chan Eng Heng, and Kevin Hiew 
marine	turtle	specialist	Group

The State of the World’s Sea Turtles (sWot)	
report	is	produced	by	the	marine	turtle	specialist	
Group	 in	 partnership	 with	 Conservation	
International	and	Duke	University.	the	fourth	
volume,	released	in	2009,	features	the	first-ever	
map	of	global	Flatback	turtle	(Natator depressus) 
nesting	data,	genetic	stocks,	and	inwater	distribu-
tion.	other	highlights	include	articles	about	why	
leatherback	turtle	populations	vary	globally,	
how	retail	sales	help	communities	and	sea	turtles	
in	brazil,	and	how	fishermen	are	aiding	conser-
vation	efforts	in	Canada.	the	full	report	can	be	
downloaded	at	www.seaturtlestatus.org.

Roderic Mast and Nicolas J. Pilcher 
Co-Chairs,	marine	turtle	specialist	Group	

Species, Magazine of the Species Survival Commission	
(IUCn)	50:24–25

n e W s b r I e f s

A	new	amphibian	reserve	in	Colombia	is	home	to	many	
threatened	species,	including	the	previously	undescribed	
little	Golden	poison	Frog	(Ranitomeya tolimense).	
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Critically	endangered	marine	turtles,	such	as	this	Australian	Flatback	turtle	(Natator depressus),	are	being	targeted	
by	foreign	vessels	originating	in	hainan,	China,	and	Vietnam.	

n
iC

o
Le

 M
o

LL
et

t,
 s

ea
tu

r
tL

e.
o

r
g



	 IRCF	ReptIles	&	AmphIbIAns		•		Vol	17,	no	1		•		mAR	2010	 59neWsbRIeFs

dog Hunts Invasive turtles
If	 the	 turtles	 in	blackburn	lake	don’t	 smell	
right,	Angus	will	sniff	them	out.	the	pure-bred	
labrador	Retriever	has	been	trained	specifically	
to	track	and	hunt	down	the	illegally	introduced	
Red-eared	slider	(Trachemys scripta elegans).	the	
invasive	pest	has	been	seen	in	blackburn	lake	
sanctuary,	elsternwick	park	lake,	and	Ruffey	
lake	park	in	Whitehorse,	Australia.
	 A	turtle	was	captured	in	blackburn	lake	in	
January	of	this	year,	but	authorities	believe	up	
to	three	turtles	and	possibly	a	nest	remain.	Gary	
Jackson,	Angus’	trainer,	said	the	five-year-old	was	
the	only	dog	in	the	world	trained	specifically	to	
catch	Red-eared	sliders.	“We	have	trained	him	to	
ignore	native	turtles	and	eggs,”	mr.	Jackson	said.	
“he	loves	finding	the	slider	turtle’s	nests;	when	
he	sniffs	one	he	starts	digging	for	it	and	unless	we	
pull	him	off,	he	would	dig	all	the	way	through	to	
the	nest	and	probably	eat	the	eggs.”
	 Angus	 is	 on	 loan	 from	 the	Queensland	
Government	for	the	next	week	and	will	be	hunt-
ing	for	the	elusive	turtle	in	blackburn.
	 Agriculture	minister	Joe	helper	said	the	
World	 Conservation	 Union	 listed	 the	 Red-
eared	slider	as	one	of	 the	world’s	100	most-
invasive	species.	Females	lay	up	to	70	eggs	and,	
if	 unchecked,	 the	 species	 can	 destroy	 native	
habitats	 and	 food	 supply.	 Red-eared	 sliders	
have	a	distinctive	red	stripe	behind	each	eye	and	
a	dome-shaped	shell.	mr.	helper	urged	the	pub-
lic	to	report	any	sightings	to	the	Department	of	
primary	Industries.

James Dowling 
Whitehorse	(Australia)	Leader

27	october	2009

African dwarf Frogs Implicated  
in Salmonella Outbreak

Amphibians	and	reptiles	are	carriers	of	Salmonella. 
this	type	of	bacteria	is	a	health	hazard	most	fre-
quently	contracted	by	touching	raw	foods	(e.g.,	
meats,	eggs),	but	also	can	be	acquired	by	touch-
ing	animals	that	carry	Salmonella.	thoroughly	
washing	 hands	 after	 any	 potential	 contact	 is	
important	if	infections	are	to	be	avoided.	African	
Dwarf	Frogs	(Hymenochirus boettgeri)	have	been	
implicated	in	85	cases	of	patients	with	Salmonella	

typhimurin	infections	in	2009.	this	was	the	first	
reported	multistate	outbreak	of	Salmonella	infec-
tions	associated	with	amphibians.	the	investiga-
tion	conducted	by	the	Center	for	Disease	Control	
and	prevention	found	the	infection	in	31	states,	
extending	from	massachusetts	to	California,	and	
the	age	range	of	patients	was	3	weeks	to	54	years.	
the	 multistate	 investigation	 revealed	 that	 all	
patients	were	exposed	to	frogs,	which	were	traced	
back	to	the	same	breeder	in	California.	African	
Dwarf	Frogs	are	aquatic	animals	sold	as	orna-
mental	aquarium	pets.	the	most	likely	source	of	
transmission	in	this	outbreak	was	contact	with	
water	from	the	frogs’	aquaria.

National Center for Zoonotic, Vector-borne, and 
Enteric Diseases	(ZVeD)

7	January	2010

Florida Wildlife (Native and  
Non-native) Affected by  
Protracted Cold Spell

As	 January	 daytime	 temperatures	 hovered	
in	the	50s	and	dropped	below	30	at	night	for	
several	days	in	a	row,	Florida’s	crops,	as	well	as	
native	and	non-native	flora	and	fauna	felt	the	
chill.	Wildlife	officials	reported	at	least	70	dead	
crocodiles,	more	than	60	manatee	carcasses,	and	
perhaps	the	biggest	fish	kill	in	modern	Florida	
history.	Florida	sea-turtle	rehabilitators	organized	
a	massive	rescue	of	more	than	2,000	turtles	suf-
fering	cold-stun	syndrome.	the	cold	water	para-
lyzes	them,	making	them	unable	to	swim	or	feed.
	 “What	we	witnessed	was	a	major	ecological	
disturbance	event	equal	to	a	fire	or	a	hurricane,”	
said	Frank	mazzotti,	 a	wildlife	 ecologist	 and	
associate	professor	at	the	University	of	Florida.	
“A	lot	of	things	have	happened	that	nobody	has	
seen	before	in	Florida.”
	 the	cold	temperatures	also	affected	many	
of	 the	marquee	names	 in	 the	 state’s	 invasive	
species	zoo.	“Anecdotally,	we	might	have	lost	
maybe	 half	 of	 the	 pythons	 out	 there	 to	 the	
cold,”	said	scott	hardin,	the	Florida	Fish	and	
Wildlife	 Conservation	 Commission’s	 exotic	
species	coordinator.	“Iguanas	definitely.	From	
a	collection	of	observations	from	people,	more	
than	50	percent	 fatality	on	Green	 Iguanas.”	

Catatonic	iguanas	were	reported	falling	from	
trees	and	littering	walkways	and	canals	in	a	state	
of	suspended	animation.
	 the	cold	snap	played	into	a	highly	politi-
cized	debate	over	how	to	prevent	non-native	spe-
cies	from	colonizing	the	United	states.	Reptile	
dealers	and	hobbyists	strongly	oppose	a	proposal	
by	the	U.s.	Fish	and	Wildlife	service	to	ban	
the	import	of	and	interstate	trade	in	burmese	
pythons	and	several	other	large	snakes.	they	say	
southern	Florida’s	cold	snap	shows	that	these	
species	don’t	threaten	to	spread	north,	as	some	
claim,	and	a	federal	crackdown	is	unnecessary.
	 “pythons	 are	 tropical	 animals,”	 said	
Andrew	Wyatt,	president	of	the	United	states	
Association	of	Reptile	Keepers.	“When	tem-
peratures	 fall	 below	 a	 certain	 level,	 they	 are	
unable	to	survive.	It	reinforces	the	idea	that	the	
pythons	can’t	exist	more	than	a	short	period	
of	time	north	of	lake	okeechobee.	even	the	
pythons	 in	 the	 everglades	 are	 dying	 during	
the	cold	snap.”	Wyatt	said	that	scientists	are	
downplaying	the	effect	of	cold	weather	on	the	
pythons	because	that	would	undermine	their	
ability	to	win	grants	to	study	a	problem	that	has	
received	international	publicity.
	 no	 one	 knows	 how	 many	 burmese	
pythons	live	in	the	everglades,	where	they	were	
released	as	unwanted	pets	or	where	they	found	
refuge	after	hurricanes	destroyed	their	breeding	
facilities	—	but	what’s	certain	is	that	a	lot	fewer	
are	there	today	than	a	month	ago.
	 Greg	Graziani,	a	police	officer	who	owns	
a	 reptile	 breeding	 facility,	 is	 one	 of	 several	
licensed	python	hunters	who	stalks	the	snakes	
in	 the	 everglades.	 In	 cold	 weather,	 Graziani	
said,	pythons	go	into	a	catatonic	state,	and	if	
they	don’t	make	it	 to	a	safe	place	to	ride	out	
the	weather,	freeze	to	death.	“We’re	finding	the	
smaller	pythons	are	handling	it	better	than	the	
large	ones	—	the	smaller	ones	can	get	into	differ-
ent	cracks	and	crevices	to	maintain	the	tempera-
tures	they	need.”

Adapted	from	articles	in	the		
Fort Lauderdale Sun-Sentinel,The Miami Herald,	

and	The Orlando Sentinel

African	Dwarf	Frogs	(Hymenochirus boettgeri)	have	
been	implicated	in	a	multistate	outbreak	of	Salmonella	
infections.	
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Green	Iguanas	(Iguana iguana)	were	literally	falling	
from	the	trees	in	southern	Florida.	Unable	to	revive	
after	the	sustained	cold	temperatures,	they	made	their	
contribution	to	the	workload	of	the	state’s	“clean-up”	
crew	of	vultures	and	other	scavengers.	
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A	labrador	Retriever	has	been	trained	to	track	ille-
gally	introduced	Red-eared	sliders	(Trachemys scripta 
elegans)	in	Whitehorse,	Australia.	
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the	conservation	community	sustained	a	great	loss	on	14	February	
2009.	John	thorbjarnarson	died	tragically in	new	Delhi,	India	of	

advanced	falciparum	malaria	likely	contracted	in	Uganda	while	work-
ing	to	save	the	animals	he	loved.	John	served	as	senior	Conservation	
officer	of	the	Wildlife	Conservation	society	since	1993.	he	also	was	
an	Adjunct	Assistant	professor	at	Columbia	University.
	 John	t.,	as	he	was	better	known	to	friends	and	colleagues,	
was	primarily	known	and	respected	as	one	of	the	world’s	premier	
crocodilian	biologists;	his	research	encompassed	reproductive	ecol-
ogy,	diet,	feeding	behavior,	movement	patterns,	habitat	use,	social	
behavior,	and	population	dynamics.	however,	research	for	him	
was	not	purely	an	academic	endeavor.	he	utilized	his	findings	to	
help	develop	conservation	programs	for	endangered	species.	his	
approach,	based	on	the	sustainable	use	of	reptiles	through	commu-
nity-based	programs,	was	both	innovative	and	effective.
	 “What	a	real	tragedy	this	is,”	says	Grahame	Webb,	chair	of	
the	IUCn	Crocodile	specialist	Group.	“At	a	personal	level,	Jt	was	
truly	admired	and	a	friend	of	so	many.	At	a	professional	level,	you	
just	cannot	replace	people	like	Jt...	I	do	not	believe	the	world	will	
ever	again	allow	individuals	to	learn	so	much	about	crocodiles	in	the	
field	and	then	craft	that	knowledge	over	years	so	it	becomes	effective	
at	the	front	line...	he	was	one	of	the	most	careful	of	scientists,	who	
through	WCs	was	doing	more	on	crocodile	conservation	around	
the	world	than	any	other	individual	has	done	in	the	past	—	or	will	
do	in	the	future.”
	 John	also	will	 be	mourned	by	his	 colleagues	 in	 chelonian	
conservation.	 he	 was	 a	 major	 contributor	 to	 the	 book	 Turtle 
Conservation	by	michael	Klemens,	but	he	will	be	remembered	best	
for	spearheading	the	organization	of	a	workshop	in	China	to	begin	
development	of	a	strategic	plan	for	saving	Rafetus.	this	workshop	
—	and	the	resulting	China	softshell	turtle	guide	—	ultimately	led	
to	the	discovery	of	the	Changsha	Zoo	female	and	involvement	of	
the	turtle	survival	Alliance	(tsA).	John	also	co-authored	a	seminal	
2003	paper	in	Chelonian Conservation and Biology	that	provided	a	
thoughtful	analysis	ranking	Asian	countries	in	order	of	their	impor-
tance	for	turtle	conservation.	that	paper	essentially	became	the	
organizing	principle	behind	the	tsA’s	Asian	field	program.
	 Anders	Rhodin,	chair	of	the	IUCn	tortoise	and	Freshwater	
turtle	specialist	Group,	eloquently	reflected	on	John’s	passing:	“I	
echo	the	sentiments	of	others	as	I	stop	to	reflect	on	the	dedication	
to	conservation,	crocodiles,	and	turtles	that	John	had,	and	how	he	
was	always	traveling	to	the	ends	of	the	earth	and	into	wilderness	
regions	to	pursue	his	passion	and	work.	his	energy	and	devotion	
will	indeed	be	sorely	missed…	John	loved	his	work	and	I’m	sure	he	
would	not	have	changed	what	he	did.”
	 John	is	perhaps	best	described	in	the	words	of	his	nephew,	
writer	Andri	magnason:	“he	was	a	scientist,	specialized	in	cold-
blooded	animals	but	himself	full	of	warmth	with	a	strong	human	
touch	—	he	could	act	as	a	peacekeeper	between	people	and	the	

creatures	they	feared	the	most,	he	could	eliminate	prejudice	and	
create	understanding	for	the	graceful	but	unpopular	creatures	in	the	
crocodile	family.	he	could	get	people	to	understand	that	a	croco-
dile	is	a	healthy	sign	in	an	ecosystem	—	not	some	kind	of	a	pest	
to	be	exterminated.	by	destroying	the	habitat	of	the	crocodile,	the	
wetlands,	swamps,	and	rivers,	people	would	eventually	harm	their	
own	existence.	he	was	realistic	and	understood	that	people	needed	a	
source	of	living	—	and	by	promoting	sustainable	hunting,	the	long	
term	benefit	of	a	species	could	be	secured.”
	 John’s	passing	leaves	a	tremendous	void	in	the	lives	of	those	
with	whom	he	worked	and	in	the	projects	he	spearheaded.	he	was	
a	passionate	advocate	for	conservation	and	is	simply	irreplaceable.	
his	legacy	will	be	the	remarkable	number	of	young	and	aspiring	
biologists	that	he	trained	and	mentored.	his	work	truly	spanned	
the	globe	with	projects	in	south	America	(most	notably	brazil),	
Asia	(including	pioneering	work	in	burma,	China,	and	Cambodia),	
Africa,	and	the	Caribbean	(especially	Cuba).	A	special	session	pay-
ing	tribute	to	the	life	of	John	t.	is	being	planned	for	the	upcoming	
tsA	conference	in	orlando.

John Thorbjarnarson  
(1957–2010)1

1		Adapted	from	obituaries	and	remembrances	by	Rick	hudson,	Chuck	shaffer,	
and	Andri	magnason.
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Award-winning conservation biologist Fred Burton has released a fascinating 
new book about saving one of the most endangered reptile species on earth. 
“The Little Blue Book: A short History of the Grand Cayman Blue Iguana” is 
the true story of how a noble and charismatic iguana is rescued from the brink 
of extinction. An engaging read and a beacon of hope for the conservation of 
reptiles.

Blue Iguana Story in Print
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the	response	to	our	call-for-papers	for	this	special	tribute	to	Dr.	henry	s.	Fitch,	which	will	extend	into	portions	
of	the	next	two	issues	of	Reptiles & Amphibians,	was	overwhelming.	It	speaks	eloquently	to	the	influence	Dr.	

Fitch	had	on	the	herpetological	community	and	to	the	high	esteem	in	which	he	was	held	by	his	students,	colleagues,	
acquaintances	who	frequently	called	upon	him	for	advice,	and	those	who	merely	read	his	many	seminal	publications.
	 Robert	W.	henderson,	who	studied	under	Dr.	Fitch,	and	Gad	perry,	who	stepped	up	from	his	usual	role	as	
associate	editor,	served	as	co-editors	for	this	tribute.	they	reviewed	or	facilitated	the	review	of	all	contributions,	
solicited	content	and	images,	and	provided	valuable	insights	throughout	the	process.
	 We	thank	Alice	Fitch	echelle	for	her	support	and	help	in	providing	photographs.	Dwight	platt,	one	of	Dr.	
Fitch’s	earliest	students,	shared	comments	he	presented	at	the	36th	Annual	meeting	of	the	Kansas	herpetological	
society	in	november	2009.	Joe	and	suzanne	l.	Collins,	Center	for	north	American	herpetology,	publicized	the	
call-for-papers	and	donated	a	number	of	images.	scott	A.	schaefer	(Copeia),	Robert	hansen	(Herpetological Review),	
and	the	authors	gave	permission	to	reprint	content	originally	published	in	those	journals.	mostly,	however,	we	were	
gratified	by	the	response	to	our	tribute	to	Dr.	Fitch	and	his	legacy	—	and	take	this	opportunity	to	thank	all	of	the	
contributors,	including	those	whose	work	will	appear	in	later	issues.

The Editors of Reptiles & Amphibians

Editors’ Remarks
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f o c u s  o n  c o n s e r v a T I o n

rescue Darwin’s frogs

While	on	his	famous	voyage	around	the	world,	Charles	Darwin	collected	the	first	specimens	of	what	later	became	known	as	Darwin`s	Frog	(Rhinoderma 
darwinii)(see	the	article	in	Reptiles & Amphibians	16(4):246–255). these	little	frogs	have	a	unique	reproductive	biology,	in	which	tadpoles	develop	

in	the	vocal	sac	of	the	male	until	metamorphosis.	the	genus	contains	a	second	species	(R. rufum), in	which	the	males	keep	the	tadpoles	for	a	shorter	period	
before	releasing	them	into	small	streams.
	 Rhinoderma rufum has	not	been	seen	for	more	than	two	decades	and	might	be	extinct.	the	habitat	of	R. darwinii, the	cool	Valdivian	rainforests	of	
eastern	patagonia,	is	vanishing	quickly	as	a	consequence	of	deforestation	and	dam	construction.	the	chytrid	fungus,	which	is	known	to	cause	extinction	in	
many	amphibian	species,	has	been	found	in	wild	populations.	the	outlook	for	these	spectacular	frogs	is	dire.
	 In	2002,	european	zoos,	private	keepers,	scientists,	and	conservation	organizations	and	agencies	in	Chile	and	europe	initiated	a	collaborative	conserva-
tion	project	for	Rhinoderma.	the	project,	led	by	the	German	herpetological	magazine	Reptilia,	the	museum	Alexander	Koenig	in	bonn,	and	the	Zoological	
society	for	the	protection	of	species	and	populations	(ZGAp),	instigated	efforts	to	protect	these	frogs:	(1)	surveys	to	search	for	R. rufum,	(2)	a	6-year	field	
study	of	selected	populations	of	R. darwinii,	(3)	in-situ	and	ex-situ	husbandry	and	breeding	of	R. darwinii,	(4)	status	surveys	of	wild	populations	of	R. darwinii 
and	screening	for	the	presence	of	the	chytrid	fungus,	(5)	construction	of	a	lab	and	breeding	station	by	Zoo	leipzig	at	the	University	of	Concepción	in	Chile,	
and	(6)	support	for	other	projects	regarding	Rhinoderma.

to	support	this	difficult	and	expensive	work,	please	contact:	heiko	Werning,	Redaktion	ReptIlIA,	seestr.	101,	13353	berlin,	Germany	(e-mail:	redaktion-
reptilia@ms-verlag.de).



Although Dr. Fitch is probably best known for his five decades of work on the herpetofauna of northeastern Kansas, he spent considerable time in the 
neotropics, where one focus of his work was the exploitation of black Iguanas (Ctenosaura similis; illustrated) and Green Iguanas (Iguana iguana) in 
Central America (see also the photograph on p. 14). 
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