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Territorial prior residence effect versus intruder
size advantage in convict cichlids

(Cichlasoma nigrofasciatum Gunther)

MICHAEL H. FIGLER, BERNARD E. WAZLAVEK, and LIN M. CHAYES
Towson State University, Towson, Maryland

The consequences of an intruder size advantage on the territorial prior residence effect were
investigated using resident-intruder pairs in which the intruder was 10%-20%, 25%-35%, or
40%-50% larger than the resident fish . Regardless of the magnitude of the size advantage, in
truders established dominance in every pair in which any aggression occurred and delivered sig
nificantly more attacks (bites) than did residents. Apparently, an intruder size advantage (fight
ing ability asymmetry) can overwhelm the territorial prior residence effect (uncorrelated
asymmetry) relatively easily.

Recent studies using two highly territorial species of
the family Cichlidae-convict cichlids (Cichlasoma
nigrofasciatumi and jewel fish (Hemichromis bimacula
tus)-have shown that when a territorial resident and con
specific intruder are matched on all characteristics except
the prior residence asymmetry, the resident reliably
dominates (Figler & Einhorn, 1983; Figler & Evensen,
1979; Figler, Klein, & Peeke, 1976; Figler & Peeke,
1978).

Variables such as time out of one's territory, extra
territorial experiences, and length of territorial residence
(Figler & Einhorn, 1983), as well as intra- and extrater
ritorial visual cues (Figler, Dyer, Streckfus, & Nardini,
1975; Figler, Wazlavek, Spencer, & Gussio, 1985), are
important in this prior residence effect , However , an at
tempted disruption of the prior residence effect by
manipulating these variables has simply reduced the
dominance outcomes to a chance level (symmetric con
test) (Maynard Smith & Parker, 1976) between resident
and intruder; in no experiment has an experimental
manipulation resulted in a significant intruder dominance
advantage over residents .

In all of these studies, resident-intruder pairs have been
matched for body size (no difference larger or smaller
than 5%of resident's body length). In general, past studies
using a variety of fish species have reported that relative
size provides an important asymmetric cue in settling in
traspecific aggressive encounters (Barlow, Rogers, &
Fraley, 1986; Enquist, Ljundberg, & Zandor, 1987). The
present preliminary study specifically investigated the ef-
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fects of an intruder size advantage on the territorial prior
residence advantage. In other words, competing asym
metries (prior residence advantage vs. intruder size ad
vantage) of varying degrees were created, with an intruder
being from 10%-50% larger than the territorial resident,
and the outcomes of direct territorial intrusions evaluated.

METHOD

Subjects and Apparatus
Thirty adult convict cichilds, 5-8 cm in length and from a commer

cial supplier, served as subjects. Subject sex was not controlled, be
cause both males and females establish territories and bothexhibit ter
ritorialaggressionagainstconspecific intruders irrespectiveof sex (Cole,
Figler, Parente, & Peeke, 1980). Thehousing, feeding, and procedural
aspects of the present study were used previously (e.g., Figler et al.,
1985), and are only summarized here. After being held in community
tanks (65 liter, 78x32 x31 cm) for 2 weeks, subjects were transferred
to individual glass test aquaria (21 liter, 41 x 21 x 26 cm) containing a
coarsegravel substrateand one of two types of territorial markers (terra
cotta pot or clump of plastic plants).

Procedure
Prior to being placed in the individual territorial aquaria, fish were

randomlyassigned to three independenttreatment conditions, with five
pairs in each group: (1) the intruder having a body length 10%-20%
greater than that of the resident, (2) the intruder having a body length
25%-35% greater thanthe resident, and (3) the intruder having a body
length 40%-50% greater than the resident. For all groups body length
was defined as the length of the fish from the tip of the snout to the
beginningof thecaudal fin. Thefish were givena 3-day residenceperiod
prior to testing. One pair member always came from a pot condition,
and the other came from a plant condition. However, the territorial mar
ker in a subject's individual tank was randomly determined (Figler &
Einhorn, 1983).

The direct encountersconsistedof netting bothresident and intruder,
bisecting the resident's tank into two equal-sized compartments with
an opaque Plexiglaspartition, and returning the resident to the side with
the territorial marker and the intruder to the other compartment. After
a 15-minadaptationperiod, the partition was removed. The subject that
bit first (the subject that first butted its opponent with its mouth open
or closed) and the frequency of bites by bothresident and intruder were
recorded. The victor of the bout was also recorded.

A subject was designated as being the victor (i.e., establishing
dominance)after demonstratingsix consecutiveunanswereddominance
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behaviors, such as displaying at, biting, butting, or chasing its oppo
nent, with the fish being attacked making an immediate escape move
ment or assuming a submissive posture (see Figler et al., 1976, for a
more detailed description). The bout was tenninated and the data not
included in theanalysis ifno agonisticbehavioroccurred within 15 min
after the initiation of the dominance encounter.

RESULTS

Due to the small sample sizes and lack of appreciable
differences between treatment conditions, the data were
pooled for statistical analysis. There was aggression
shown in 11 of 15 pairs (4 pairs in the 10%-20% group,
3 pairs in the 25%-35% group, and 4 pairs in the
40%-50% group), with the intruder dominating in all
11 contests. A two-tailed Fisher exact probability test
showed this intruder dominance advantage to be highly
significant (p < .01). Also, intruders showed a signifi
cantly higher number ofbites (M = 22.91, SD = 16.31)
than did residents (M = 4.73, SD = 5.53) in all 11 paired
encounters (sign test, p < .01, two-tailed).

There was no significant difference in the proportions
of residents versus intruders attacking (biting) first (Fisher
exact probability test, p > .05, two-tailed). Finally, bit
ing first did not reliably predict eventual dominance
(Fisher exact probability test, p > .05, two-tailed).

DISCUSSION

These results suggest that an intruder size advantage of as little as
10%-20% in body length can result in an intruder dominance advan
tage. Although past studies with C. nigrofasciatumand H. bimacula
IUS have manipulated many aspects of a resident's experience and en
vironment, theprior residence effect has been shown only to be subject
to a return to equity (i.e., resident and intruder have an equal chance
of dominating). No significant intruder advantage has occurred in any
of these studies. In the species used in the present study, an intruder
size advantage (fighting ability asymmetry) apparently is an important
enoughcue to overcomea prior residenceadvantage(uncorrelatedasym
metry) (MaynardSmith & Parker, 1976), at least within the parameters
used.

A field study using female funnel web spiders (Riechert, 1978) also
found that if thesize (weight) difference beween resident and intruder

was less than 10%, the resident was dominant. However, if the intruder
size advantage was greater than that, the intruder dominated the resi
dent. In general, territorial ownership is respected, all other possible
asymmetriesbeing equal, but an intruder size advantagecan overwhelm
the advantage of territorial prior residence (Harnmerstein, 1981).
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