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INFLUENCE OF CONGENERIC INTRUDER SIZE, COLOR, AND SPECIES ON STEGASTES FUSCUS
TERRITORY DEFENSE

Marc N. CoNTE

Abstract: To secure resources within coral reef ecosystems, some species within the damselfish
family (Pomacentridae) actively defend territories. The juveniles of these territorial species
have distinct coloration patterns, which are lost when the individuals mature. I studied the
territory defense of the dusky damselfish, Stegastes fuscus, and hypothesized that defense would
be affected by the color (juvenile or adult), size (small or large), and species (dusky or threespot)
of damselfish intruders. I used models to represent size and color combinations that do not
naturally occur (e.g., large individuals with juvenile coloration). I found a significant interac-
tion between the effects of intruder size and color on territorial defense, with adult coloration
increasing the response to large intruders. This effect could be because focal fish recognized
adults as competitors, and juvenile coloration and size was enough to signal that an intruder
was not a threat, or could be a result of the influence of intruder behavior on territorial defense.
Future studies could further isolate the effects of color by only using models for each intruder
type and could observe behavior of other focal species to see if the effects of juvenile coloration

hold across damselfish species.
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INTRODUCTION

Coral reefs are home to a variety of fish
species that coexist by partitioning resources
and exploiting the wide range of niches avail-
able in these productive ecosystems. Due to
the vast diversity of reef fish, there is intense
competition for resources both among species
and individuals. Many species within the
damselfish family (Pomacentridae) maintain
their place in reef ecosystems by rigorously
defending choice territories from intruders.
One such species is the dusky damselfish,
Stegastes fuscus. Although within this spe-
cies, individuals can choose territories for shel-
ter from predators or nest sites, the principal
function of these territories is to protect food
resources in the form of algal mats (Robertson
et al. 1981, Ebersole 1985).

Dusky damselfish, like other territorial
species in the family, exhibit dramatically dif-
ferent color patterns throughout their lifespan.
Juveniles are brightly colored, while the adults
are almost uniformly dark brown to black ex-
cept during the mating season. The benefit of
this intense juvenile coloration pattern is cur-
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rently unknown, although it has been sug-
gested that the bright colors make them rec-
ognizable to adult conspecifics and thus pro-

tect them from the aggressive responses of

these adults or that juveniles and adults do
not overlap spatially (Deloach 1999).

Both the dusky damselfish and the
threespot damselfish (Stegastes planifrons) are
found in Discovery Bay, Jamaica and are
known to be pugnacious territory defenders
(Humann 1997). Both species have brightly
colored juveniles with very different interspe-
cific patterns. To explore the potential ben-
efits of juvenile coloration and the interspe-
cific difference in aggressive response, I hy-
pothesized that the territorial defense of adult
dusky damselfish would be affected by the
size, color, and species of intruding fish. Ipre-
dicted that there would be a greater aggres-
sive response to large, conspecific individu-
als with adult coloration relative to the respec-
tive alternatives.

METHODS

I observed territory defense in dusky

damselfish individuals on 6 — 9 March 2000.
Nine focal fish were randomly selected from
the rocks 20 m NW of the Discovery Bay Ma-
rine Laboratory boat ramp. I presented each
of the focal fish with eight different intruders
in a random order. Intruders were either live
fish or models and tested the effects of size
(large vs. small), color (adult vs. juvenile) and
species (S. fuscus vs. S planifrons) in a com-
pletely crossed experimental design. Largein-
truders ranged from 12 - 15 cm and small in-
truders ranged from 4 - 6 cm. Buoyant lami-
nated paper models were used to represent
size and color combinations that are not natu-
rally available (e.g., small fish with adult
dusky color, small fish with adult threespot
color, large fish with juvenile dusky color and
large fish with juvenile threespot color), while
Jive fish were used in all other cases.

All intruders, both live fish and mod-
els, were introduced into the focal fish terri-
tory inside a clear plastic bag. The bag was
tied closed with string and weighted with ei-
ther a pair of two-inch iron bolts or a single
four-inch bolt. I placed each experimental
intruder in the same relative position within
the focal fish territory. After a 30 s period of
acclimation to the experimental setup, I re-
corded the number of approaches made by the
focal fish toward the intruder within a 4 min
period. Approaches were assumed to repre-
sent defensive behavior and varied from in-
vestigation to, more rarely, overt attacks. Ilog-
transformed the numbers of approaches to
achieve normality and equal variances.

To control for the behavioral effects of
intruders, I presented an adult-sized model
with adult dusky coloration to six of the nine
focal fish, which enabled me to compare the
effect of the model with the effect of a live
dusky adult on focal fish response. 1 also pre-
sented an empty plastic bag weighted with a
pair of two-inch bolts to three focal fish as a
control for the method of intruder presenta-
tion.

Jamaica

Lused a three-way ANOVA to compare
the effects of size, color, species, and all inter-
actions on territory defense. Because neither
species nor any interactions involving species
were significant, I used a two-way ANOVA
to compare the effects of size, color, and the
size by color interaction on territory defense.
I then used an orthogonal contrast within in-
teractions. I tested the difference in response
to the live and model adult dusky using a
Student’s t-test. I used an ANOVA to com-
pare the effects of juvenile dusky and juve-
nile threespot coloration of small intruders on
territorial defense. Among large models, [
used another ANOVA to compare the effect
of juvenile dusky or adult dusky coloration
on territorial defense of focal fish.

ResuLTs

Athree-way ANOVA testing the
effects of size, color, species, and all their in-
teractions showed no significant effect of spe-
cies (F1,71 =0.02, p = 0.89) or of any interac-
tions involving species (all p’s > 0.10). Ac-
cordingly, I chose to analyze the data in the
context of the two-way ANOVA involving
only size and color. There was a significant
interaction between size and color on the de-
fense response of the focal fish (Table 1). Or-
thogonal contrasts showed that juvenile col-
oration decreased the response to large intrud-
ers, but did not affect the response to small
intruders (Fig. 1).

There was no difference in the response
to large models with juvenile coloration as

Table 1. Effects of damselfish intruder size and color
on the territory defense by focal dusky damselfish

individuals.

Source DE MS F p

Size 1 0.46 4.20 0.044
Color 1 1.39 1274 0.001
SizexColor 1 322 2956 <0.001
Error 68 7.40
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Figure 1. The effects of size and coloration of a

damselfish intruder on the # of defenseive approaches by
a territorial dusky (mean + SE). P values derived from
orthogonal contrasts of the effect of color within each
size class (n = 9). A indicates that these size and color
combinations are models, while the others are live fish.

compared to large models with adult dusky
coloration (Fq10 =2.02, p = 0.19). Among live,
small intruders, a one-way ANOVA showed
that there was no difference in the response
to juvenile dusky versus juvenile threespot
coloration (Fy 16 = 0.88, p = 0.36). Among in-
truders with adult dusky coloration, focal fish
responded less aggressively to model versus
live intruders (t = 2.265, df = 10, p = 0.047).
None of the three focal fish given the control
treatment showed any response to its pres-
ence.

Discussion

My results suggest that juvenile colora-
tion does decrease the degree of territory de-
fense exhibited by the focal fish in response
to large intruders, as compared to those with
adult coloration. Specifically, both adult size
and coloration are required to instigate a
strong territorial response. This effect could
be because focal fish recognized adults as com-
petitors, and juvenile coloration and size was
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enough to signal that an intruder was not a
threat. This could imply that there is a re-
sponse of focal fish to adult behavior, which
signals stronger intra- and interspecific com-
petition with adults than with juveniles. How-
ever, the decreased response to large intrud-
ers with juvenile coloration could also indi-
cate that the behavioral stimulus provided by
the live fish, which was lacking in the mod-
els, initiated more aggressive responses from
the focal fish, as indicated by the equal re-
sponses to both large models of adult dusky
and juvenile dusky coloration.

It is surprising that the focal fish re-
sponded no differently to dusky or threespot
intruders, regardless of size or color. The spe-
cies-specific juvenile coloration does not ap-
pear to influence the aggressive response of
conspecific adults, as shown by the equiva-
lent response to live juvenile dusky and
threespot intruders. If the juveniles of these
species have the same habitat preferences as
adults, which have been shown to differ
(Gutierrez 1998), then it does not seem to be
beneficial for the dusky adults to expend en-
ergy defending their territory from threespot
individuals, either adult or juvenile. However,
my study was conducted at a large distance
from the reef crest, where the lack of optimal
habitat may have increased competition be-
tween the species, therefore creating equally
high intra- and interspecific competition be-
tween adults.

I observed different territory choice
between juvenile dusky and threespot dam-
selfish. While all four dusky juveniles were
observed alone in the vicinity of conspecific
adults, the juvenile threespots were never seen
in the area of adult threespots, but were often
near adults of other species. These observa-
tions could indicate that the coloration of
dusky juveniles does deter aggressive re-
sponses by conspecific adults, while the col-
oration of threespot juveniles serves some
other purpose.

My results provide evidence that juve-
nile coloration may reduce dusky response in-
tensity to large intruders, although these re-
sults could be clouded by model effects. Fu-
ture studies should further isolate the effect
of color by only using models to simulate in-
truders and by extending the scope of this
study to other damselfish species. The dichro-
matic lifestages could explain the evolution
of behavior within these species that allows
them to maintain their niches in coral reef eco-
systems at limited costs to both juveniles and
adults.
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