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Successful prediction of dominance in convict
cichlids, Cichlasoma nigrofasciatum
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In each of seven pairs of size-matched convict cichlids, the first animal to bite became the
dominant fighter.

Studies of combat in dyads of aggressive fish provide
some empirical support for the position that, in some
cases, agonistic behavior occurring at the start of fight
ing is both asymmetric and highly predictive of animals '
subsequent fighting behavior (see Huntingford & Turner,
1987, pp. 284-287). For instance, using pairs of convict
cichlids, Figler and his colleagues have shown that the
first fish to bite is typically the victor or dominant animal
in the fight (Figler & Einhorn, 1983; Figler & Evensen,
1979; Figler & Peeke, 1978; Figler, Wazlavek, Spencer,
& Gussio, 1985). However, there are several potential
problems for interpreters of those cichlid studies. The
first-bite effect is not always statistically reliable, and the
effect generally has been found during assessments either
of drugs or of familiarity with environmental cues on ag
gressive behavior. Thus, asymmetric contests in this spe
cies may occur only in particular situations.

Also , Figler's animal-management procedures some
times have involved returning fish to a community tank
following one study, with animals then made available
for use in subsequent experiments (M . H. Figler , personal
communication, August 1984) . This animal -procurement
technique, especially when combined with the procedure
of matching pairs of combatants on the basis of body size,
represents a potential bias that might exaggerate the posi
tive correlation between the first bite and the identity of
the fish that eventually becomes dominant. For example,
the same animals could be pairedrepeatedly and may carry
some memory of their prior victories and defeats into sub
sequent experiments (see Peeke, Herz, & Gallagher,
1971). Furthermore, since some of the same fish may have
been paired repeatedly, it is impossible to assess the reli
ability of this first-bite effect just by summing the results
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reported in the separate, but potentially nonindependent,
studies. The current experiment was an attempt to elimi
nate these sources of possible ambiguity and to determine
whether the outcomes of agonistic contests in Cichlasoma
nigrofasciatum could be predicted by behavior occurring
at or near the start of fighting .

METHOD

Convict cichlids were purchased from local suppliers in Swansea,
Wales, and maintained in a mixed-sex group (19 < N < 60) in an
opaque plastic communitytank (40 liter) for approximately 12 months.
Lights were on from 0630 to 2030 h local time; during all phases of
the study, food (Ewos Baker Trout Pellets) was provided daily. Fish
lived and were tested in aerated tap water that was aged at least 24 h
and kept at 23°-26°C.

The subjects were netted, and their standard lengths (from snout to
caudalpeduncle) were measured(range = 55.6-102.2 mm). They were
then rehousedindividually for 5 weeks. Lightingwas then providedfrom
0900 to 2100 h local time; each animal was kept in half of a
61 x20x20 em all-glass tank . These tanks contained an air stone and
a substrate of undyed gravel, and they were divided at the midpoints
of their long walls by double thicknesses of fine, white netting fixed
to walls and floor with silicon aquarium cement. Thus, the subjects,
althoughtheycouldnot toucheach other, were providedwithbothchem
icaland visual stimulation from a conspecific duringthis periodof relative
isolation. In addition, most fishcould see other animalsthroughtheclear
glass sides of their tanks.

Eight animals were size-matched to partners that were not more than
6%differentfromtheirstandardlengths; the mediansizedifference within
dyads was 2%. The fish were housed such that the partners could not
see each other. At testing, the members of a pair were nettedseparately
and placed simultaneously into a tank (41x20x20 em) havingaeration
and undyed gravel flooring. This test aquarium was all glass, except
for one short wallcomposedof a double thicknessof white netting. The
animals were tested in water in which conspecifics had swum.

For their first 15 min together (adaptation), the partners were sepa
rated by a clear glass barrier. This partition was then removed to per
mit 30 min of physical contact. Sessions were videotaped and later
replayed, with attacks scored for each animal. Two separate behaviors
constituted thisgeneralcategory: (I) Buning--ooe fishramming theother
with its head. This act lasted less than 0.2 sec and was typically ac
companiedby visiblebiting movements.The fish receivingsuch attacks
nearly alwaysescapedor, if trapped by the wall(s) of its tank, remained
immobile. Out of a total of 308 attacks, only 2 resulted in nearly simul
taneous counterattack. (2) Charging-one animal rapidly swimmingat
its partner. This maneuver was essentially the butting act accompanied
by effective, anticipatory escape by the target animal.
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RESULTS AND DISCUSSION

One pair of animals remained immobile throughout test
ing and was excluded from the analysis. Five of the re
maining seven dyads were characterized by only one of
the fish doing any attacking, with opponents always
retreating. In one further pair, the dominant animal ex
hibited 35 attacks, while its partner attacked only once;
and finally, there was a pair with one fish attacking 35
times, answered by two counterattacks from its opponent.
The dominant, attacking fish had a median of 35 attacks
(range = 4-143); the subordinates all stopped attacking
after at most 6.5 min with their opponents. Also, only
three of the contests were won by the larger fish of each
pair, and this lack of a body-size effect confirms the ade
quacy of size-matching procedures. Finally, the first attack
(always a butt) had a median latency of 109 sec (range =
55-220 sec) and was always made by the dominant, attack
ing animal (p < .02). Thus, convict cichlids in aggressive
encounters do provide human observers (and, potentially,
conspecific opponents) with accurate information about
their subsequent agonistic behavior at the moment an ini
tial bite is made . Persistent attack-hence, the control of
space (i.e ., the attainment of dominant status)-follows
reliably upon the relatively rapid onset of biting. The po
tential problems with earlier data on this topic appear not

to have exaggerated this effect; fish can be readily classi
fied into attackers and nonattackers after only a few minutes
of observation. Attackers (i.e., first biters) also bite op
ponents most persistently and, thus , become dominant.

REFERENCES

FIGLER, M. H., .t EINHORN, D. M. (1983) . The territorial prior resi
denceeffect in convictcichlids(Cichlasoma nigrofasciatumGunther):
Temporalaspectsof establishment and retention. and proximate mech
anisms. Behaviour, 85, 157-183 .

FIGLER, M. H.,.t EVENSEN, J. (1979) . Experimentally producedprior
residenceeffect in maleconvictcichlids: The role of initialproximity
to territorial markers. Bulletin ofthe Psychonomic Society. 13. 130-132.

FIGLER, M. H.,.t PEEKE, H. V. S. (1978) . Alcoholand the prior resi
dence effect in male convict cichlids (Cichlasoma nigrofasciatumi.
Aggressive Behavior, 4, 125-132.

FIGLER, M. H., WAZLAVEK, B. E., SPENCER, F. P.,.t GUS510, R. P.
(\985). The influence of chemical cues on the territorial prior resi
denceeffect in convictcichlids (Cichlasoma nigrofasciatum Gunther).
Aggressive Behavior, 11,207-216.

HUNTINGFORD, F. A.,.t TURNER, A. (\987) . Animal conflict. London:
Chapman & Hall.

PEEKE, H. V. 5., HERZ, M. J.,.t GALLAGHER, J. E. (\971) . Changes
in aggressive interaction in adjacently territorial convict cichlids
(Cichlasomanigrofasciatumr: A study of habituation. Behaviour,40,
43-54 .

(Manuscript received May 10, 1991.)



<<
  /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




