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Field observations on feeding behavior in
an Aruba Island rattlesnake (Crotalus
durissus unicolor): Strike-induced chemosensory
searching and trail following
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A free-ranging specimen of Crotalus durissus unicolor on Aruba Island was observed after strik-
ing rodent prey (Calomys hummelincki) and after no-strike presentations. Strike-induced
chemosensory searching and trail following were seen after strikes. When a chemical trail was
not present following a strike, the snake searched extensively near its refuge, but never emerged

from it.

Numerous laboratory studies have demonstrated that
rate of tongue flicking increases in rattlesnakes follow-
ing the delivery of envenomating strikes but not after
presentations of prey held just out of striking range (see
Chiszar, Radcliffe, Scudder, & Duvall, 1983, for a
review). Since rattlesnakes typically release adult rodent
prey following the strike, the snakes must then recover
the carcass. The high rate of tongue flicking coupled with
searching movements (collectively termed strike-induced
chemosensory searching, or SICS) contributes to the trail-
following task (Golan, Radcliffe, Miller, O’Connell, &
Chiszar, 1982). Only two field workers have so far seen
these behaviors (Diller, 1990; Duvall, King, Graves, &
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Chiszar, 1986), and these were unplanned or chance ob-
servations made while the investigators were studying
other phenomena. Consquently, the present opportunity
to study SICS, trailing, and feeding in a free-ranging
Aruba Island rattlesnake (Crotalus durissus unicolor)
represents the first systematic field experiment on this be-
havior.

METHOD

Aruba Island, which is in the Dutch Lesser Antilles, contains the only
known wild population of C. d. unicolor, although reproducing groups
of the taxon are presently held in several zoos. This subspecies is en-
dangered, and the American Association of Zoological Parks and Aquar-
iums has organized a Species Survival Plan (SSP) to preserve it. This
SSP is coordinated by Andrew Odum, and field work conducted on Aruba
was designed to estimate the size of the present population, its distribu-
tion on the island, and the daily as well as seasonal activity patterns
of the animals. These data will be reported elsewhere. The data reported
here were gathered between May 8 and May 17, 1989, while we were
tracking a free-ranging, radio-tagged, adult specimen.

The snake had positioned itself under an exposed root in a thick stand
of bushes (Acacia tortuosa). The snake’s head was clearly visible to
the investigators, and its willingness to take rodent prey was confirmed
by pilot tests. Four trials were then conducted in random order (inter-
trial interval = 2 days). In two of these, live-trapped mice (Calomys
hummelincki) were suspended by forceps and held just out of the snake’s
striking range (about 15 cm) for 5 sec. The mice were then removed.
In one of the trials, no chemical trail was deposited as the mouse was
moved away. During the second observation, the mouse was removed
by dragging it along the substrate, thereby creating a chemical trail about
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Figure 1. Top: Xeric habitat of Crotalus durissus unicolor on Aruba Island, Dutch Caribbean. Bottom:
The specimen studied here, upon arriving at the rodent carcass in the strike-trail condition (see Table 1).
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Table 1
Rate of Tongue Flicking and Latency to Locate Carcasses on Each
of Four Trials by a Free-Ranging Aruba Island Rattlesnake

Mean Tongue Flicks

Carcass
Presentation ~ Latency = Recovered Min 1-3 Min 1-20
No Chemical Trail
No Strike 20 no 0.3 0.1
Strike 20 no 51.3 24.8
Chemical Trail
No Strike 20 no 6.0 1.9
Strike 3.0 yes 47.3

150 cm long. In the latter case, a euthanized mouse was placed at the
end of the trail, whereas in the former case, a euthanized mouse was
placed at the same spot (but of course no trail led to it). Two additional
trials were run. These were exactly like the ones just described, except
that the snake was permitted to strike the initial stimulus mice after the
5-sec presentations. The following dependent variables were recorded:
(1) rate of tongue flicking during the 5 min preceding each trial (base-
line data); (2) rate of tongue flicking during the 20 min following presen-
tation of stimulus mice or until the snake located the carcass and began
to eat; and (3) latency to locate the carcass.

RESULTS

The rate of tongue flicking prior to presentation of
stimulus mice was 0.0 on all trials, indicating that the
snake was quiescent. All remaining data are summarized
in Table 1. No-strike presentations were followed by low
rates of tongue flicking and failures to locate rodent car-
casses within 20 min. In fact, the snake never moved from
its initial position during these trials. Strike presentations,
however, were followed by high rates of tongue flicking.
When no chemical trail was present in the poststrike en-
vironment, the snake searched all about the trunk under
which it was located, but the animal never moved its tail
out of its retreat. Only the snake’s head moved about.
Eventually, the snake quit flicking its tongue and coiled
its body back into the initial retreat. When a chemical trail
was available, however, the snake found it 120 sec after
the strike (this corresponded to tongue flick No. 90). Dur-
ing the next 60 sec, a total of 52 tongue flicks were emit-
ted, 40 (76.9%) of which were directed to the chemical
trail as the snake moved directly to its termination
(Figure 1).

DISCUSSION

These data agree with laboratory results on SICS and trail following
in rattlesnakes, providing field validation for the earlier lab studies (see
O’Connell, Greenlee, Bacon, & Chiszar, 1982). Perhaps the most in-
teresting result came from the strike-no-trail condition, in which rate
of tongue flicking increased sharply but the snake, finding no trail, re-
fused to leave its station. The implies that an elevated rate of tongue
flicking is an obligate consequence of striking prey, agreeing with previ-
ous arguments that SICS represents a modal action pattern (Golan et al.,
1982; cf. Barlow, 1977). Another implication of this performance is
that the snake was strongly committed to cover, being willing to leave
it only when a payoff was reasonably assured by the presence of a prey
trail. Prairie rattlesnakes (Crotalus viridis), by contrast, are typically
willing to search away from cover under strike-no-trail conditions
(Chiszar, Radcliffe, & Feiler, 1986; Golan et al., 1982). Hence, if the
behavior of the present specimen of C. d. unicolor is representative of
its population, these snakes differ in an interesting way from C. viridis.

Further speculation about the behavior of Aruba Island rattlesnakes
is unwarranted at this time. Instead we encourage further efforts to protect
this seriously endangered population and we urge investigators to in-
corporate studies of basic ethology into their assessments of population
dynamics. In this way, we will learn not only about the reproductive
potential of the population, but also about its necessary resources. This
knowledge might lead to techniques for artificially enhancing the exist-
ing resource base or for creating suitable conditions in places where
resources currently are inadequate.

REFERENCES

BarLow, G. W. (1977). Modal action patterns. In J. Sebeak (Ed.), How
animals communicate (pp. 98-134). Bloomington: Indiana University
Press.

CHISZAR, D., RaDCLIFFE, C. W., & FEILER, F. (1986). Trailing be-
havior in banded rock rattlesnakes (Crotalus lepidus klauberi) and
prairie rattlesnakes (Crotalus viridis viridis). Journal of Compara-
tive Psychology, 100, 368-371.

CHISZAR, D., RapcuFFE, C. W., SCUDDER, K., & DuvaLL, D. (1983).
Strike-induced chemosensory searching by rattlesnakes: The role of
envenomation-related chemical cues in the post-strike environment.
In D. Miiller-Schwarze & R. M. Silverstein (Eds.), Chemical sig-
nals in vertebrates (pp. 1-24). New York: Plenum.

DILLER, L. (1990). A field observation on the feeding behavior of Crota-
lus viridis lutosus. Journal of Herpetology, 24, 95-97.

DuvaLL, D., KING, M. B., GRrAVEs, B. M., & CHISZAR, D. (1986,
June). High, short-season, patchy deserts: Causes of active foraging
in an ‘ambusher,” the prairie rattlesnake (Crotalus viridis viridis).
Paper presented at meeting of the Animal Behavior Society, Tucson,
AZ.

GoLaN, L., Rapcurre, C. W., MILLER, T., O’CoNNELL, B., &
CHISZAR, D. (1982). Trailing behavior in prairie rattlesnakes (Crotalus
viridis). Journal of Herpetology, 16, 287-293.

O’CoNNELL, B., GREENLEE, R., BACON, J., & CHISZAR, D. (1982).
Strike-induced chemosensory searching in old-world vipers and new-
world pit vipers at San Diego Zoo. Zoo Biology, 1, 287-294.

(Manuscript received November 6, 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




