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Problem solving in cebus and rhesus monkeys

R. C. ELLIOTT
The Institute of Psychiatry, De Crespigny Park, London SE5 8AF, U.K.

Four rhesus and four cebus monkeys were tested on a series of five progressively more difficult
latchbox problems without specific training. There was no difference between the two species on the
earlier problems, but on one of the more difficult problems, the cebus monkeys were superior. Possible

explanations for this difference are discussed.

The ability of cebus and rhesus monkeys to solve a
graded series of latchbox problems without specific
training was investigated. Cebus monkeys were
thought to be particularly suitable for a study of this
kind, since they have been reported to possess a high
degree of manipulative skill and a wide repertoire of
movements when manipulating objects (Hill, 1960;
Kliiver, 1933). Formal training was not given since all
animals might have solved the problems with low and
indistinguishable learning scores, and the experi-
mental design thus afforded a measure of the two
species’ perseverance in the absence of immediate
reward.

METHOD

Subjects

Four adolescent Macaca mulatta (three male, one female),
ranging in weight from 24 kg, and four subadult male Cebus
apella, ranging in weight from 1-2 kg, were the subjects. All
animals had been adapted to training in a WGTA, but were
otherwise experimentally naive.

Apparatus

The five latchbox problems are shown in Figure 1. The latchbox,
measuring 21 cm wide by 14.5cm deep by 14 cm high, was
mounted centrally on the shelf of a modified WGTA. The various
latches and retainers were attached to wooden blocks on the hinged
door and door jamb. The hinged door formed the front face of the
box, but owing to the stiffness of the hinges the door required a
downward pull as the latch was opened. Most animals thus worked
bimanually, although certain animals achieved a correct solution on
Problems 2 and 3 merely by pulling down hard on the latch with one
hand (preliminary experiments with two animals indicated that if
the door was mounted on top of the box as in Hayes and Nissen,
1971, they failed to learn). The latches were graded in order of
ditticulty by two independent observers. and the problems were
presented in that order. Peanut reward was used for correct
solution.

Procedure

All animals were first trained on a bimanual adapting task,
described elsewhere (Elliott, Ettlinger, Maccabe, & Richardson,
1975), to a criterion of 90 out of 100 correct. On Problem 1, all
animals initially received five trials with the box open for
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Figure 1. The five latches and retainers used in the experiment.
The problems were presented to all animals in the order 1-5, the
required movement for correct solution being shown by the arrows.

adaptation. Subsequently, no further help was given. Each animal
was allowed 30 sec to solve the problem, after which the trial was
terminated and the problem re-presented. After five successive
failures. the lock was opened for three trials enabling the animal to
obtain reward merely by pulling the door downwards. This was the
only form of correction given. Training was continued on each
problem to 19 out of 20 correct solutions. or for 90 trials, whichever
was the sooner. Errors were recorded as: (1) incorrect manipulation
of the latch, (2) failure to manipulate latch, or (3) failure to
respond to apparatus at all.

RESULTS

The results are presented in Table 1. There was no
ditference between the rhesus and cebus groups on the
number of trials required to reach criterion on the
adapting task or on Problems 1, 2, and 3
{(Mann-Whitney U test). Only one rhesus monkey
solved Problem 4, whereas all the cebus monkeys
solved this problem within 30 trials. This difference
was significant on the Mann-Whitney U test
(p = .01). Only one cebus monkey, C,, and no rhesus
monkeys solved Problem 5.

DISCUSSION

The results do not suggest that there is a substantial difference
between rhesus and cebus monkeys in their ability to solve simple
latchbox problems involving the cooperative use of two hands.
However, the greater success of the cebus monkeys on the more
difficult Problems 4 and S deserves attention. Observations on the
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Table 1
Number of Trials Required to Reach Criterion on the
Adapting Task and Five Latchbox Problems

. Problem
Adapting
Animals  Task 1 2 3 4 5
Cebus
C, 70 10 12 46 20 90F
C, 130 27 23 0 25 30
C, 160 9 23 47 28 90F
C, 90 23 10 62 4 90F
Rhesus
R, 90 14 65 11 90F 90F
R, 70 72 27 0 90F 90F
R, 110 7 16 90F 90F 90F
R, 170 50 0 40 59 90F

Note—F indicates failed to reach criterion in the stated number
of trials. :

normal cage behavior of the two species indicates that whereas both
possess a high degree of manipulative skill, cebus monkeys have a
wider range of manipulatory movements and they will persist at
some simple task (such as attempting to remove a padlock from

a cage) for much longer than rhesus monkeys. Such behavior
would appear to be intrinsically rewarding for them. It may be
relevant that the rhesus monkeys failed to manipulate the latch
at all within 30 sec more frequently than did the cebus monkeys.
Informal observations also indicated that the cebus monkeys,
especially C, and C,, spent considerably more time manipulat-
ing the latch during each trial than did the rhesus monkeys.

REFERENCES

Errort, R. C.. ETTLINGER, G., Maccape, J. J., &
RicHARDsON, N. Bi-manual motor performance in the monkey:
Successive division of the forebrain and of the cerebellum.
Experimental Neurology, 1976, 50, 48-59.

Hayes, K.J., & NisseN, C. H. Higher mental functions of a home-
raised chimapnzee. In A. M. Schrier & F. Stolinitz (Eds.),
Behavior of non-human primates (Vol. 4). New York: Academic
Press, 1971. Pp. 60-116.

Hiee, W. C.O. Primates. 4, Cebidae, Part A. Edinburgh:
University Press, 1960.

KLOvER, H. Behavior mechanisms in monkeys. Chicago:
University Press, 1933.

(Received for publication December 3, 1975.)




<<
  /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




