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Effects of vibrissal amputation on cricket
predation in northern grasshopper mice
(Onychomys leucogaster)

ERNEST D. KEMBLE and CAROLINE LEWIS
University of Minnesota, Morris, Minnesota 56267

The role of the vibrissae in cricket predation was examined in northern grasshopper mice
(Onychomys leucogaster). Vibrissal amputation greatly increased kill latencies but had no effect
on latency to initiate pursuit or on killing and consummatory behavior. The increased kill
latencies resulted from repeated failures to pin the cricket with the forepaws and seemed to
reflect disrupted timing of pouncing when the cricket was within 1-3 cm of the mouse.
Vibrissal stimulation differs from audition, vision, and olfaction in its contribution to the
integration of grasshopper mouse predatory behavior.

Grasshopper mice (genus Onychomys) are unusual
among rodents in their specializations for a predatory
life-style (Bailey & Sperry, 1929; Baxter, 1979, Flake,
1973), which includes prey with formidable defenses
(Cyr, 1972). Langley (in press) has shown that elimina-
tion of audition, vision, or olfaction disrupts cricket
predation in Q. leucogaster. Both vision and audition
seem to be of greater importance in guiding predatory
attack from a distance, whereas olfaction is particularly
important when the mouse is in close proximity to the
prey. Previous observations in this laboratory (Kemble,
Note 1) suggested that the vibrissae are also important
for insect predation by both rats and grasshopper mice.
The present experiment examines the role of vibrissal
stimulation in the predatory behavior of northern grass-
hopper mice.

METHOD

Fourteen adult northern grasshopper mice (O. leucogaster)
weighing 30.0-48.9 g at the beginning of the experiment were
tested. The mice were housed and tested in 50 x 25 x 29 cm
aquaria containing commercial clay litter. Purina Lab Chow and
water were available ad lib throughout testing. Predation test-
ing was conducted by releasing an adult cricket (4. domesticus)
in the end of the aquarium opposite to that occupied by the
mouse and recording the latency to begin pursuit, kill, and com-
plete consumption of the cricket. Tests were conducted at
24-h intervals. All mice received four daily predation tests and
then were assigned to experimental (N =7) or control (N =7)
groups, which were balanced for initial kill latencies. Experi-
mental mice were then lightly anesthetized with ether, and the
vibrissae were trimmed down to 1-2 mm. Control mice were
simply anesthetized. Testing resumed 24 h later and was con-
tinued for 3 days.

The authors wish to thank William Langley, who supplied
the breeding colony of grasshopper mice. Please send reprint
requests to E. D. Kemble.
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Figure 1. Mean preoperative (PRE) and postoperative kill
latencies of mice with intact (Control) or amputated (Exper)
vibrissae.

RESULTS AND DISCUSSION

Normal cricket predation in grasshopper mice begins
with rapid sniffing and exploration soon after the
cricket is released. When the mouse comes within a
few centimeters of the cricket, it orients toward the
prey, pursues it rapidly, pounces on its dorsal side, and
delivers a series of rapid bites to the head and/or anterior
thorax. The cricket’s head is then bitten off and the
body (except for wings and legs) consumed.

Analyses of variance revealed no group differences in
latency to initiate pursuit (means = 1.33-5.34 sec, p >
.10). Once the cricket was killed, there were also no dif-
ferences in consumption time (means =1.5-3.6 min,
p > .10). As can be seen in Figure 1, however, vibrissal
amputation greatly increased kill latencies among the
experimental mice. Analysis of variance revealed a
significant overall effect of vibrissal amputation [F(1,12)
=10.80, p<.01]. The elevated kill latencies resulted
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from the repeated failure of experimental mice to pin
the cricket. The pounce, which is normally followed by
pinning and killing, appeared to be poorly timed, occur-
ring just after a jump by the cricket. These mistimed
pounces often continued until the cricket was chased
into a corner. Once pinning occurred, both killing and
consumption proceeded normally.

The present experiment clearly demonstrates the
importance of vibrissal stimulation in the predatory
behavior of O. leucogaster. Moreover, this effect seems
to be restricted to the timing of the pounce that nor-
mally precedes killing and consumption. Thus, while both
audition and vision (particularly audition) seem impor-
tant for detection of prey at a distance (Langley, in
press), both olfaction (Langley, in press) and vibrissal
stimulation become increasingly important in close
proximity to the prey. Further observations (Langley,
Note 2; Kemble & Lewis, Note 3) suggest that olfaction
contributes to the orientation of the killing bite and
prey consumption, as well as prey localization. Thus
audition, vision, olfaction, and vibrissal stimulation
contribute in distinctive ways to the integration of
predatory behavior in this species.

REFERENCE NOTES

1. Kemble, E. D. Effects of vibrissal amputation on insect
predation by rats and northern grasshopper mice. Unpublished
observations, 1981.

2. Langley, W. M. Personal communication, 1982.

3. Kemble, E. D., & Lewis, C. Effects of olfactory bulbec-
tomy on cricket predation in the northern grasshopper mouse.
Unpublished observations, 1982.

REFERENCES

BaILEY, V., & SreErRY, C. C. Life history and habits of grass-
hopper mice, genus Onychomys. Technical Bulletin, U.S.
Department of Agriculture, 1929, 145, 1-19.

BaxTER, C. Cricket predation by the northern grasshopper mouse.
Behavioral and Neural Biology, 1979, 27, 201-213.

Cyr, M. A. Predatory behavior of the grasshopper mouse. Unpub-
lished doctoral thesis, University of California, Los Angeles,
1972.

FrLakE, L. Food habits of four species of rodents on a short-
grass prairie in Colorado. Journal of Mammology, 1973, 54,
634-647.

LancLEY, W. M. Role of distance senses in the predatory behav-
jour of the northern grasshopper mouse. Animal Behaviour, in
press.

(Received for publication September 30, 1982.)




<<
  /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




