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Bushmasters (Lachesis muta) that were observed during feeding episodes occasionally released 
rodents after the predatory strike. For one such episode, we report the presence of a sustained, 
high rate of tongue-flicking that lasted 136 min. In this paper, we also present photographs showing 
skin folds that cover the snake's pits and eyes when a rodent prey was being held following the 
predatory strike. We suggest that L. muta may occasionally exhibit strike-induced chemosensory 
searching and trail-following when large (but ingestible) prey are encountered. 

Adult bushmasters (Lachesis muta), which may exceed 
3 m in length, typically hold rodent prey following the 
envenomating strike (J.B.M. and C.W.R., personal obser
vations, 1986-present, while feeding bushmasters meals 
ranging from 1.5%-3.0% of snake body weight). These 
snakes have facial characteristics similar to those de
scribed for Porthidium nummifer by Chiszar and Radcliffe 
(in press); the pits and eyes are partly or completely cov
ered by skin folds during the period that a prey item is 
held (see Figure 1). Hence, we suspect that facial recep
tors are protected from injury that could be caused by 
struggling rodents. Nevertheless, yearling bushmasters at 
Dallas Zoo sometimes released large (but ingestible) ro
dents following the strike. A systematic analysis of this 
behavior, varying prey size and recording whether snakes 
hold or release the prey, is currently in progress (D. Boyer, 
personal communication, March 15, 1989). 

Upon observing several yearlings after they had struck 
and released large rodents, we noticed a sustained, high 
rate of tongue-flicking coupled with searching movements 
that, collectively, resembled the strike-induced chemosen
sory searching (SICS) typically seen in various species 
of rattlesnakes that routinely release rodent prey (Chiszar, 
Radcliffe, Scudder, & Duvall, 1983). We decided, there
fore, to make systematic records of bushmaster behavior 
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upon releasing prey in order to quantify SICS. This paper 
reports our initial observations. 

METHOD 

Three yearling bushmasters, hatched at Dallas Zoo (August 15-18, 
1987), were observed. Two were exposed to rats (60 g) held just out
side of striking range for 3 sec (i.e., no-strike, or control, condition). 
These prey were then removed, and all tongue flicks emitted by the snakes 
were recorded during the next 10 min. The third snake was permitted 
to strike the rat after the 3-sec exposure. This snake released the prey 
within 5 sec. We then removed the prey from the snake's cage. Ton
gue flicks were recorded continuously until the snake reached a crite
rion of 10 successive minutes with zero tongue flicks. All rats were eu
thanized just prior to use in this study; hence, live rodents were not 
being exposed to snakes. All rat carcasses were eventually fed to snakes. 

To obtain a predisturbance baseline, we observed each snake for 5 min 
prior to presenting prey. 

The snakes were individually housed in wooden cages (54 x 25 x 
28.5 cm) with glass fronts and screen tops. Floors were covered with 
paper, and ad-lib water was available. Temperature (25°C), humidity 
(40%), and photoperiod (0700-2000 h) were electrically controlled, ex
cept that natural dawn and dusk were provided by overhead windows. 
Conditions were comparable at San Diego Zoo, where adult bushmasters 
were photographed during typical feeding episodes. 

RESULTS AND DISCUSSION 

Photographs taken during a typical feeding session at 
San Diego Zoo revealed the presence in adult bushmasters 
of skin folds that cover the pits while these snakes hold 
prey (cf. Chiszar & Radcliffe, in press). We suspect hold
ing to be a regular feature of predatory behavior in the 
snakes, and we hypothesize that the skin folds protect the 
pits and eyes from rodent retaliatory behavior. 
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Figure 1. The left panel shows a bushmaster in ambushing posture, with its pits clearly visible. The center panel shows 
the same snake just after striking a rat, and the pits are partly covered by skin folds. The right panel shows the snake 
several seconds later, with its pits completely covered and its eyes partly covered. Photographs taken by Ron Garri
son, Zoological Society of San Diego. Copyright 1988 by Zoological Society of San Diego. Reprinted by permission. 

Among the yearlings at Dallas Zoo, the rate of tongue
flicking (RTF) during the baseline period was zero, in
dicating that the snakes were quiescent prior to presenta
tion of prey (Figure 2). Following no-strike presentations, 
there was a small rise in RTF followed by a rapid return 
to baseline, revealing that the bushmasters were not stimu
lated to search in this condition. The predatory strike, 
however, was followed by a very high RTF that was sus
tained for the 30-min period shown in Figure 2. Further
more, the snake did not begin the criterion run of 10 suc
cessive minutes with zero RTF until Poststrike Minute 
136 (2.26 h). A comparison of the RTF during Minutes 
1-10 following no-strike presentations with the RTF dur
ing Minutes 1-10 following the strike presentation re
vealed a robust difference [t(1) = 132.14, P < .05] . 
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Although only one bushmaster was observed in the 
strike condition, the behavior of this animal resembled 
that seen in numerous similar experiments with rattle
snakes (Chiszar, Radcliffe, & Feiler, 1986). The snake 
methodically searched throughout its cage, as if it were 
seeking a prey carcass or a trail that would lead to one. 
Accordingly, we strongly suspect that SICS will tum out 
to be a reliable feature of predatory episodes involving 
large prey that are struck and released by young bush
masters. At the very least, the present data can be taken 
as ample justification for conducting experiments along 
these lines. 

Two questions stand out as being of primary impor
tance. First, is the tendency to release large prey a charac
teristic of juvenile bushmasters, or will adults also ex-
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BASELINE POST-PRESENTATION 
Figure 2. Mean rate of tongue-Oicking during a baseline period of no disturbance 

and after strike and no-strike presentations of rodent prey (see text). 



hibit this behavior when they are offered large (but 
ingestible) prey? Second, do bushmasters of any age 
release prey under natural conditions? Assessment of the 
ontogenetic and/or ecological significance of the present 
findings depends upon the answers to these questions (cf. 
Greene, 1986; Greene & Santana, 1983). 

REFERENCES 

CHISZAR, D., & RAOCUFFE, C. W. (in press). The predatory strike of 
the jumping viper (Ponhidium nummifer). Copeia. 

CHISZAR, D., RAocUFFE, C. W., & FEILER, F. (\986). Trailing be
havior in banded rock rattlesnakes (Crotalus lepidus klauben) and 

BUSHMASTER PREDATORY BEHAVIOR 461 

prairie rattlesnakes (c. viridis viridis). Journal of Comparative Psy
chology, 100, 368-371. 

CHISZAR, D., RAocUFFE, C. W., ScUDDER, K. M., & DUVALL, D. 
(1983). Strike-induced chemosensory searching by rattlesnakes: The 
role of envenomation-related chemical cues in the post-strike environ
ment. In D. Muller-Schwarze & R. Silverstein (Eds.), Chemical sig
nals in venebrates III (pp.I-24). New York: Plenum. 

GREENE, H. W. (1986). Natural history and evolutionary biology. In 
M. E. Feder & G. V. Lauder (Eds.), Predator-prey relationships 
(pp. 99-108). Chicago: University of Chicago Press. 

GREENE, H. W., & SANTANA, M. A. (\983). Field studies of hunting 
behavior by bushmasters. American Zoologist, 23, 897. 

(Manuscript received March 29, 1989.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




