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Testing Video Playback to Lizards in the Field 

DAVID L. CLARK, JOSEPH M. MACEDONIA, AND GIL G. ROSENTHAL 

Video and computer technology have 
emerged as a powerful tool for controlling vi- 
sual stimuli and investigating questions about 

perception in a variety of animal taxa, including 
spiders (Clark and Uetz, 1990, 1992, 1994), 
birds (Evans and Marler, 1991; Evans et al., 
1993a, 1993b), lizards (Macedonia et al., 1994; 
Macedonia and Stamps, 1994), anuran amphib- 
ians (Roster et al. 1995), and teleost fishes (Ro- 
senthal et al., 1996; Rowland et al., 1995a, 
1995b). Video playback and computer anima- 
tion of test stimuli afford several benefits over 

presentation of live stimuli. In particular, the re- 
searcher can match or vary attributes of ap- 
pearance and movement and determine the 
repetition rate or the sequence of the behaviors 
performed by the test stimulus. Although this 

technique has proven successful under labora- 
tory conditions, in which lighting and testing 
environments can be controlled, it has not pre- 
viously been used under natural field condi- 
tions. 

For many studies, it may be more feasible to 
use video playback in the laboratory. Nonethe- 
less, laboratory studies frequently elicit ques- 
tions regarding the behavior of animals in na- 
ture. Field studies may provide additional infor- 
mation, unobtainable in a laboratory environ- 
ment, and thus serve to complement laboratory 
experiments (Jenssen et al., 1995). Territorial 
animals in nature typically have fought to obtain 
and retain access to their parcel of habitat. Such 
animals in natural settings therefore may exhib- 
it stronger responses to certain stimuli (e.g., 
conspecifics) than those in laboratory experi- 
ments. 

The purpose of this research was twofold. 
First we sought to determine how Anolis grahami 
(Lacertilia: Iguanidae), a Jamaican species nat- 
uralized on Bermuda since 1905 (Wingate, 
1965), would respond to video stimuli in the 
field. Second, because previous studies used an- 
alog video stimuli only (Macedonia et al., 1994; 
Macedonia and Stamps, 1994), we wanted to as- 
certain A. grahami response to computer-ani- 
mated versions of a displaying conspecific male. 

Materials and methods.--The analog video and 
computer-animated versions of A. grahami dis- 
play used as stimuli were generated in the lab- 
oratory prior to testing in the field. Analog vid- 
eo sequences of male A. grahami display behav- 

ior used in a previous study (see Macedonia and 

Stamps, 1994) were used as a stimulus tape for 
field playbacks and as a template to generate a 

computer-animated sequence using an Amiga 
3000 computer. Each frame of the display se- 

quence was captured with a VideoToaster (New- 
tek, Inc.) frame grabber and rendered as a 
64-color, 320 X 400 pixel image using Art De- 

partment Professional software (ASDG, Inc.). 
Single frames were sequenced together in an 
animation file using the batch processing soft- 
ware program, ProControl (ASDG, Inc.). Next, 
the animation was loaded into a video paint and 
animation program (Deluxe Paint IV, Electron- 
ic Arts), which allowed clearing of the back- 
ground and manual tuning of the sequence to 
simulate actual male display behavior. This ani- 
mation sequence was then downloaded from 
the computer to VHS tape using a Panasonic 
AG-1970 videotape recorder. Both the analog 
video and computer-animated stimulus tapes 
ran for a total playing time of 60 min and were 
edited such that each A. grahami headbob/dew- 
lap display lasted approximately 12 sec and was 
separated by 1 min of nondisplay. Each head- 

bob/dewlap display started and stopped on a 
frame in the sequence where the stimulus was 
motionless. 

Field sites were chosen by first surveying the 
local A. grahami populations in Warwick Parish, 
Bermuda, for actively displaying territorial 
males. Video playbacks were conducted be- 
tween 0900 h and 1900 h on 6 and 7 June 1994. 
Weather conditions were partly sunny, with an 
average temperature of 27-28 C throughout the 
day. 

For video playback in the field, a DC-powered 
video cassette recorder (Panasonic NV-8420; 
12-volt rechargeable Nicad battery; 90 min av- 
erage playback time) and playback monitor 
(Sony PVM-8044Q 20.3 cm diagonal screen; 
400 lines of resolution) powered by a 12-volt re- 

chargeable battery (Innotec, Portable Power 
Station, #SB152; 2.5 h average playback time) 
were used (Fig. 1). The VCR was attached to the 
video monitor with a 7 m long cable, allowing 
control of the playback from a distance that did 
not appear to disturb the resident lizards. The 
playback monitor was placed in a shady location 
and camouflaged with vegetation (to avoid 
screen glare) but where it would be conspicu- 
ous to the resident male and females. The re- 
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Fig. 1. Schematic representation of the video set- 
up in the field. (A) Battery-powered video cassette re- 
corder; (B) portable battery power source for televi- 
sion monitor; (C) television monitor camouflaged 
with vegetation; (D) Anolis lizard observing conspecif- 
ic video stimulus. 

sponses of lizards toward the test stimuli were 

videotaped with a Sony Handicam 8 mm Cam- 
corder. All video equipment was set up approx- 
imately 1 h before the test session began. 

Results.-The first playback session was conduct- 
ed using the analog video stimulus, on 6 June 
1994 at 1510 h. After 15 min, the resident male 
was observed facing the monitor from a dis- 
tance of approximately 3 m. He was oriented 
toward the monitor screen and moved steadily 
toward the video stimulus. When within 2 m of 
the monitor, he began to headbob and to ex- 
tend his dewlap. The male displayed intermit- 

tently for about 10 min toward the stimulus and 
then suddenly charged the playback monitor, 
veering off just to the right of it at the last mo- 
ment. He then stopped, extended his dewlap, 
and circled the apparent boundaries of his ter- 

ritory for approximately 5 min while periodi- 
cally looking at and displaying toward the play- 
back monitor. The male then retreated and dis- 

appeared from view into thick vegetation. 
Ten minutes after the resident male depart- 

ed, a female approached the video stimulus to 
about 35 cm, turned perpendicular to the mon- 
itor, gave two headbob displays, and then re- 
mained motionless until the stimulus tape was 

completed (approximately 35 min). Five min- 
utes later, a second female approached from an 
angle of approximately 450 above and to the left 
of the monitor. From a distance of approxi- 
mately 35 cm, she jumped to the top of the 
monitor, walked forward and peered over the 
front edge at the displaying video male on the 
screen. Subsequently, she perched motionless 
on top of the monitor until the end of the test 

session. The two females did not interact with 
each other but appeared focused on the display 
behavior of the video male. 

On the following morning at 0900 h, a play- 
back trial using the computer-animated stimu- 
lus was initiated in the territory of a different 
male. After about 10 min of playback, the male 
began to display toward the monitor from a dis- 
tance of approximately 2 m. He approached 
and stopped about 1 m from the monitor to 

display again, then turned and ran directly away 
from the monitor along a railing on which the 
monitor was placed. The male stopped 3-4 m 
from the monitor and engaged in a series of 

pushup displays before jumping off the railing 
into the adjacent vegetation. Like the first male, 
this second male then patrolled the apparent 
boundaries of its territory for about 10 min, in- 

termittently displaying toward the monitor be- 
fore disappearing into the vegetation. 

In the final video presentation on 7 June 
1994 at 1900 h, the computer-animated male 
stimulus was played in the territory of a third 
male subject. This male did not display toward 
the video stimulus but retreated from the mon- 
itor and disappeared into the vegetation shortly 
after the stimulus tape began. The stimulus tape 
was allowed to continue, however, and a female 

appeared. Like the other females, this subject 
approached the monitor while continuously fix- 

ating on the stimulus. At a distance of approx- 
imately 30 cm, she headbobbed, erected her 
small dewlap, and then remained motionless in 
front of the monitor until the stimulus tape 
ended 20 min later. 

Discussion.-These results demonstrate that vid- 
eo playback of either analog or computer-ani- 
mated stimuli holds potential for behavioral 
studies of lizards in nature. Lizards may respond 
to video stimuli of conspecifics with greater in- 

tensity in the field than in the laboratory. For 

example, in several years of conducting video 
playbacks to A. grahami in the laboratory, we 
never have observed males responding to a vid- 
eo stimulus with pushup displays involving all 
four limbs, where the body was lifted entirely 
off the substrate. In addition, field experiments 
may elicit a broader range of responses than 
those in the laboratory, because some behaviors 
may be suppressed or insufficiently stimulated 
in highly artificial settings. The territorial patrol 
behavior of the A. grahami males we observed 
would be difficult to elicit in the lab, where 
space is limited. 

In summary, with the advent of portable vid- 
eo equipment and computers, much of the vi- 
sual stimulus control possible in the laboratory 

This content downloaded from 131.247.112.3 on Fri, 17 Oct 2014 14:20:03 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


CLARK ET AL.-TESTING VIDEO PLAYBACK TO FIELD LIZARDS 423 

can now be brought into a larger ecological and 
evolutionary context of an organism's natural 
habitat. Just as the field sound playback studies 
have contributed enormously to our under- 
standing of animal acoustic communication 
(McGregor, 1992), video playback can now be 
used to broaden our understanding of animal 
visual communication and perception under 
natural conditions. 

Acknowledgments.-We thank the Bermuda De- 
partment of Agriculture, Fisheries and Parks, 
and particularly N. Burnie (Government Veter- 
inary Officer) for permission to conduct re- 
search on Bermuda. L. Evans drew the anole in 
Figure 1. We appreciate the comments of R. 
Bowker, T. Jenssen, and P. Nicoletto on an ear- 
lier version of the manuscript. 

LITERATURE CITED 

CLARK, D. L., AND G. W. UETZ. 1990. Video image 
recognition by the jumping spider, Maevia inclemens 
(Araneae: Salticidae). Anim. Behav. 40:884-890. 

, AND . 1992. Morph-independent mate 
selection in a dimorphic jumping spider: demon- 
stration of movement bias in female choice using 
video-controlled courtship behaviour. Ibid. 43:247- 
254. 

, AND . 1993. Signal efficacy and the 
evolution of male dimorphism in the jumping spi- 
der, Maevia inclemens. Proc. Nat. Acad. Sci. USA 90: 
11954-11957. 

EVANS, C. S., AND P. MARLER. 1991. On the use of 
video images as social stimuli in birds: audience ef- 
fects on alarm calling. Anim. Behav. 41:17-26. 

, L. EVANS, AND P. MARLER. 1993a. On the 
meaning of alarm calls: functional reference in an 
avian vocal system. Ibid. 46:23-38. 

, J. M. MACEDONIA, AND P. MARLER. 1993b. Ef- 
fects of apparent size and speed on the response of 

chickens (Gallus gallus) to computer-generated sim- 
ulations of aerial predators. Ibid. 46:1-911. 

JENSSEN, T. A., N. GREENBERG, K. A. HOVDE. 1995. Be- 
havioral profile of free-ranging male lizards, Anolis 
carolinensis, across breeding and post-breeding sea- 
sons. Herpetol. Monogr. 9:41-62. 

MACEDONIA, J. M., AND J. STAMPS. 1994. Species rec- 
ognition in Anolis grahami (Sauria, Iguanidae): evi- 
dence from response to video playbacks of con- 
specfic and heterospecfic displays. Ethology 98: 
246-264. 

, C. S. EVANS, ANDJ. B. Losos. 1994. Male Ano- 
lis lizards discriminate video-recorded conspecific 
and heterospecific displays. Anim. Behav. 47:1220- 
1223 

McGREGOR, P. K. 1992. Playback and studies of ani- 
mal communication: problems and prospects. Ple- 
num Press, New York. 

ROSENTHAL, G. G., C. S. EVANS, AND W. L. MILLER. 
1996. Female preference for a dynamic trait in the 
green swordtail, Xiphophorus helleri. Anim. Behav. 51: 
811-820. 

ROSTER, N. O., D. L. CLARK, AND J. C. GILLINGHAM. 
1995. Prey catching behavior in frogs and toads us- 
ing video simulated prey. Copeia 1995:496-498. 

ROWLAND, W. J., K. J. BOLYARD, J. J. JENKINS AND J. 
FOWLER. 1995a. Video playback experiments on 
stickleback mate choice: female motivation and at- 
tentiveness to male colour cues. Anim. Behav. 49: 
1559-1567. 

, - , AND A. D. HALPERN. 1995b. The dual 
effect of stickleback nuptial coloration on rivals: 
manipulation of a graded signal using video play- 
back. Ibid. 50:267-272. 

WINGATE, D. B. 1965. Terrestrial herpetofauna of 
Bermuda. Herpetologica 21:202-218. 

(DLC, JMM) Department of Biology, Alma College, 
Alma, Michigan 48801; and (GGR) Department 
of Zoology, University of Texas, Austin, Texas 
78712. Send reprint requests to DLC. Sub- 
mitted: 23 Oct. 1995. Accepted: 4 Oct. 1996. 
Section editors: D. Cundall and F. Irish. 

This content downloaded from 131.247.112.3 on Fri, 17 Oct 2014 14:20:03 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. [421]
	p. 422
	p. 423

	Issue Table of Contents
	Copeia, Vol. 1997, No. 2 (May 13, 1997), pp. 249-483
	Front Matter
	Patterns of Abundance and Distribution among Members of a Unisexual-Bisexual Complex of Fishes (Atherinidae: Menidia) [pp.  249 - 259]
	Freeze Tolerance and Postfreeze Recovery in the Frog Pseudacris crucifer [pp.  260 - 264]
	Phylogenetic Relationships among Selected Darter Subgenera (Teleostei: Percidae) as Inferred from Analysis of Allozymes [pp.  265 - 274]
	Hybrid Female Matings Are Directly Related to the Availability of Rana lessonae and Rana esculenta Males in Experimental Populations [pp.  275 - 283]
	Acclimation or Innate Protection of Anemonefishes from Sea Anemones? [pp.  284 - 289]
	Allocation of Reproductive Output: Egg- and Clutch-Size Variation in the Diamondback Terrapin [pp.  290 - 297]
	Phylogenetic Relationships of Species of the Genus Brachyrhaphis (Poeciliidae) Inferred from Partial Mitochondrial DNA Sequences [pp.  298 - 305]
	Condition-Adjusted Estimator of Reproductive Output in Snakes [pp.  306 - 318]
	Mitochondrial Control Region Sequences and Phylogenetic Systematics of Darters (Teleostei: Percidae) [pp.  319 - 338]
	Cold Tolerance in Hatchling Slider Turtles (Trachemys scripta) [pp.  339 - 345]
	Spatiotemporal Variation and Feeding Selectivity in the Diet of the Cleaner Fish Labroides dimidiatus [pp.  346 - 355]
	Use of Metabolic Substrates in the Gray Treefrog Hyla versicolor. Implications for Calling Behavior [pp.  356 - 362]
	Redescription of Two Morphologically Similar Brycinus Species (Ostariophysi: Characidae) from Central Africa [pp.  363 - 372]
	Taxonomy, Relationships and Conservation of a New Genus and Species of Myobatrachid Frog from the High Rainfall Region of Southwestern Australia [pp.  373 - 381]
	Hoplolatilus pohle, a New Species of Sand Tilefish (Perciformes: Malacanthidae) from the Deep Reefs of the D'Entrecasteaux Islands, Papua New Guinea [pp.  382 - 387]
	Two New Species of the Eleutherodactylus conspicillatus Group (Anura: Leptodactylidae) from Perú [pp.  388 - 394]
	Effects of Ketamine HCl on Cardiopulmonary Function in Snakes [pp.  395 - 400]
	Shorter Contributions
	Comments on Begle's "Monophyly and Relationships of Argentinoid Fishes" [pp.  401 - 409]
	Distributions of Adult and Juvenile Red-Backed Salamanders: Testing New Hypotheses regarding Territoriality [pp.  410 - 414]
	Sex, Size, and Gonad Morphology of Silver American Eels Anguilla rostrata [pp.  415 - 420]
	Testing Video Playback to Lizards in the Field [pp.  421 - 423]
	Hemodynamics and Blood Properties of the Shortfin Mako Shark (Isurus oxyrinchus) [pp.  424 - 428]
	Reassessment of Phylogenetic Relationships among Pitviper Genera Based on Mitochondrial Cytochrome b Gene Sequences [pp.  429 - 432]
	Insemination in Eight Species of Cheirodontine Fishes (Teleostei: Characidae: Cheirodontinae) [pp.  433 - 438]
	Agonistic Behavior and Use of Cover by Stream-Dwelling Larval Salamanders (Eurycea wilderae) [pp.  439 - 443]
	Embryos of the Whale Shark, Rhincodon typus: Early Growth and Size Distribution [pp.  444 - 446]
	Light Levels Influence Female Choice in Túngara Frogs: Predation Risk Assessment? [pp.  447 - 450]
	Are Crocodilian Sex Ratios Female Biased? The Data Are Equivocal [pp.  451 - 455]
	Effects of Growth Rate on Variation in Breeding Coloration in Male Sand Lizards (Lacerta agilis: Sauria) [pp.  456 - 460]
	Dental Ontogeny in Lacerta lepida (Sauria, Lacertidae) and Its Relationship to Diet [pp.  461 - 463]
	Breeding Behavior and Nest Construction in a Vietnam Frog Related to Rana blythi [pp.  464 - 465]

	Book Reviews
	untitled [pp.  466 - 467]
	untitled [pp.  467 - 468]
	untitled [pp.  469 - 471]
	untitled [pp.  471 - 472]
	untitled [pp.  472 - 474]
	Books Received [pp.  474 - 475]

	Obituaries
	Tokiharu Abe, 1911-1996 [pp.  476 - 477]

	Editorial Notes and News [pp.  478 - 480]
	Back Matter [pp.  481 - 483]



