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ABSTRACT: Coral reefs are subject to both natural and anthropogenic disturbances that may have
detrimental effects on resident fish populations. This study examined the association between the
coral-feeding wrasse Labrichthys unilineatus and the coral it feeds on, and investigated how the fish
species responds to disturbance. Fish abundance was positively correlated with percentage scleractin-
ian coral cover at 3 different scales of sampling (4, 100 and 250 m? sampling units). Juveniles and, to a
lesser extent, mature females were closely associated with patches of Acropora nobilis and A. elseyi,
the cover of these corals being much greater inside fish home ranges. The habitat of the larger, wider
ranging males reflected the cover of corals within the study area which was dominated by Montipora
spp. and A. hyacinthus. Ontogenetic changes in diet reflected both changes in the availability of dif-
ferent coral species and changes in feeding selectivity. Juveniles had a narrower range of coral types
available, but were more selective than larger fish, preferentially consuming many species of low
abundance. At the other extreme, adult males fed almost exclusively on the common acroporid species
in proportions reflecting their availability. Strong ontogenetic patterns in selectivity also extended to
the relative consumption of undamaged and damaged tissues of coral colonies, the latter including
bleached, diseased and broken edges of live corals. Damaged tissue of coral colonies was an important
component of the diet of adult L. unilineatus, particularly males, which consumed more damaged than
undamaged tissue, despite its low availability. Results of an electivity index showed that all coral
colonies (in the feeding territories) that presented damaged tissue were strongly selected and none
were avoided. Experimental physical disturbance to coral patches on a scale of 1 m? quadrats resulted
in a dramatic increase in the number of bites taken by L. unilineatus, compared with control plots. The
increase was short term, with feeding intensity returning to the pre-disturbance level within 24 h of the
time of initial damage. Individual feeding rates were also enhanced by the disturbance event, with fish
in the vicinity of disturbed plots exhibiting a 50 % increase in feeding rate. The reason for selection of
damaged corals is unknown but a loss of nematocysts or release of mucous or chemical attractants may
be involved.
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INTRODUCTION

Coral reefs represent unstable habitats for the
diverse fish assemblages that they support. Natural
disturbances such as cyclones, crown-of-thorns out-
breaks and sea urchin die-offs can produce massive
short-term changes to the physical and biological
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nature of the substratum (e.g. Connell 1978, Woodley
et al. 1981, Harmelin-Vivien & Laboute 1986, Hughes
et al. 1987, Jackson 1991). These disturbances punctu-
ate longer-term, but irregular, periods of coral recov-
ery, resulting in a dynamic substratum (Pearson 1981,
Jackson 1991). Fish communities associated with coral
reefs generally exhibit spatial changes that are associ-
ated with measurable features of the habitat such as
coral cover (Carpenter et al. 1981, Bell & Galzin 1984,
Bell et al. 1985, Bouchon-Navaro & Bouchon 1989,
Jones & Kaly 1995) and topographic complexity (Glad-
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felter & Gladfelter 1978, Luckhurst & Luckhurst 1978,
Roberts & Ormond 1987). The documented responses
of fish communities to disturbances affecting these
Vvariables vary among species and locations studied,
with some authors finding substantial effects (Kaufman
1983, Lassig 1983, Sano et al. 1984, 1987, Williams
1984, Bouchon-Navaro et al. 1985, Pfeffer & Tribble
1985) and others emphasizing the resilience to distur-
bance (Walsh 1983, Wellington & Victor 1985, Williams
1986, Guzman & Robertson 1989).

The fish species most likely to be affected by distur-
bance are obligate coral-dwelling or feeding species,
whose distribution and abundance are closely linked
to coral cover (Bell & Galzin 1984, Bell et al. 1985, Bou-
chon-Navaro & Bouchon 1989, but see Fowler 1990,
Cox 1994). It has been suggested that these species are
excellent indicators of the health of coral reefs (Reese
1977, Hourigan et al. 1988). There is increasing evi-
dence that fish communities respond to human-
induced changes in habitat structure (e.g. Dawson
Shepherd et al. 1992, Jones & Kaly 1995). Obligate
corallivores and coral dependents may be eliminated
from areas subject to complete coral devastation and
may be slow to recover (Sano et al. 1984, 1987,
Williams 1985). This group includes numerous dam-
selfishes (Pomacentridae), gobies (Gobiidae) and but-
terflyfish (Chaetodontidae), which are among the most
speciose families of coral reef fishes. It also includes
Labrichthys unilineatus (Guichenot, 1847), which is
unusual among wrasses as one of a few species which
are specialised coral polyp feeders (Sano et al. 1984,
Randall et al. 1990) that settles exclusively into live
coral (Eckert 1985).

The degree to which coral-dwellers and feeders are
dependent upon live coral substratum requires a
detailed study of ontogenetic changes in coral species
selectivity from settlement to adulthood, both as habi-
tat and/or a food source. Few such studies have been
carried out (but see Bouchon-Navaro 1986, Guzman &
Robertson 1989). Coupled with information on habitat
dynamics, this will determine the magnitude of popu-
lation responses to disturbance and the mechanisms
and time-scales of recovery. It appears that fish abun-
dance may be correlated with habitat characteristics at
some scales and not at others, but correlations alone do
not reveal the underlying mechanisms of the interac-
tions between reef fish and their habitat.

Although there are a variety of fishes associated with
dead coral surfaces and rubble that appear to respond
positively to disturbance (e.g. carnivorous wrasses;
Walsh 1983), to date there have been no studies exam-
ining the foraging responses of corallivores to different
sorts of coral stress, disease or mechanical damage.
The aims of this study were 3-fold: (1) examine the
effect of coral cover on the local abundance of

Labrichthys unilineatus (at different scales of sam-
pling), and describe quantitatively ontogenetic pat-
terns of habitat and coral diet selection within habitats;
(2) examine foraging patterns in relation to naturally
disturbed and damaged coral substrata; (3) investigate
experimental response to local scale pulses of mechan-
ical disturbance to live coral.

MATERIALS AND METHODS

This study was undertaken at Lizard Island
(14°40'S, 145°27'E) on the northern Great Barrier
Reef, between September 1992 and March 1993. The
principal study site was located at North Reef which
forms part of a discontinuous fringing reef on the semi-
exposed side of the island (Choat & Bellwood 1985).
Behavioural observations, experiments and most cen-
suses were conducted at this site on reef flat and shal-
low reef slope habitats exhibiting a diversity of coral
species. Further censuses were carried out in the same
reef zones between North Reef and Granite Bluffs,
over a distance of approximately 1 km. Labrichthys
unilineatus was common in this area and is typically so
on mid shelf to outer barrier reefs (Randall et al. 1990j.
It has distinctive juvenile (immature female), mature
female and male (derived from sex change) colour
phases, providing readily identifiable ontogenetic
stages in their development. )

Relationship between the abundance of Labrichthys
unilineatus and coral cover. Differences in territory
size of the 3 sexes (Mcllwain unpubl. data) meant the
association between the abundance of L. unilineatus
and coral cover was examined at 3 different sampling
scales:

(1) Small scale: 23 replicate 2 x 2 m quadrats placed
haphazardly within a 50 x 50 m area of North Reef
were each marked out with a weighted rope. The
quadrats were observed for three 30 min intervals, and
the number of times an individual of Labrichthys uni-
lineatus passed through the quadrat was recorded.
Local activity was assessed as the total number of
passes in 90 min. Hard coral cover was assessed by
recording the substratum under the intersections of a
grid with 20 x 20 cm squares placed over the whole
4 m? area (i.e. a total of 100 points).

(2) Intermediate scale: 24 replicate 10 x 10 m quadrats
were placed haphazardly within the whole North Reef
area and marked out with a weighted rope. Quadrats
were censused once a day over a 3 d period, by counting
all Labrichthys unilineatus within the quadrat at the time
of the census. Local density was assessed as the total
number of fish observed for the 3 censuses. As in the pre-
vious case, hard coral cover was assessed using a grid,
but this time with 1 x 1 m squares.
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(3) Large scale: eighteen 50 x 5 m belt transects were
censused between Granite Bluff and North Reef. On
completion of each fish census, estimates of scleractin-
ian coral cover were made for each transect using the
line-intercept method (Dodge et al. 1982).

Ontogenetic changes in habitat use, diet and feed-
ing selectivity. Patterns in coral consumption by
Labrichthys unilineatus were examined by direct ob-
servations of feeding on different coral species. A total
of 60 fish (20 males, 20 females and 20 juveniles) were
observed for 10 min each between 10:00 and 14:00 h,
during 10 consecutive days in late January and early
February 1993. Individuals were chosen at random
within the study area. There was no diver-related ef-
fect on feeding behaviour during the observation peri-
ods (measured from a distance of 1.5 m). For each ob-
servation period the number of bites made on different
coral colonies and species was recorded. A distinction
was made between bites taken on damaged and un-
damaged coral tissue, as early observations suggested
damaged tissues were the focus of feeding activity.
Sources of damage included coral colonies and frag-
ments undergoing partial mortality through disease
(e.g. black-band and white-band disease), bleaching,
fragmentation or interactions with other colonies.
Coral colonies from which L. unilineatus fed displayed
only partial mortality as a result of disease, enabling
identification of the remaining portion of the colony.

Because of the different sized territories occupied by
the sexes it was necessary to quantify coral cover at the
appropriate scales. The availability of different coral
species to an individual fish was determined by the
coral cover within the habitat it occupied. Male fish
occupied large territories (Mcllwain unpubl. data),
therefore estimates of food availability (live coral
cover) were measured using the line intercept method
(Dodge et al. 1982). Twenty transects (20 m long) were
placed randomly within the study area as a whole. The
intercept distance of coral species were recorded using
the same species and categories as the feeding obser-
vations.

Juveniles and females exhibited highly restricted
movements and were associated with particular
patches of coral within the study site. To measure their
habitat use and the availability of different coral spe-
cies, coral cover measurements were made from within
the home ranges of randomly chosen individuals.
Seven female Labrichthys unilineatus and 14 juveniles
were followed for 1 h, and the boundaries of their feed-
ing areas marked. For females, the percentage cover of
coral types was calculated from estimates of home
range size and measurements of the size of all coral
colonies from within this area. For juveniles, this was
estimated from a single 1 m? quadrat with a grid of 200
points centred on their home range.

Ivlev's electivity index (Ivlev 1961) was used to mea-
sure feeding selectivity, comparing the utilisation of
food with respect to its availability. Ivlev's index is
defined as:

Ei = (i~ p)/ (i + p)

where r; is the proportion of food type i consumed and
piis the proportion of this food type that is available in
the environment. The E values range from -1.0to +1.0
with values between 0 and +1.0 indicating preference
and values between 0 and -1.0 indicating avoidance,
with a value of 0 for food types consumed in proportion
to their availability (no selection). Separate indices
were calculated for males, females and juveniles,
based on the different estimates of consumption and
availability for each ontogenetic stage.

Ontogenetic changes in the selection of damaged
corals. In order to examine whether Labrichthys uni-
lineatus was actively selecting damaged coral, the pro-
portion of bites taken on damaged coral was compared
to the proportional availability of damaged coral natu-
rally occurring at the study site. The quadrat with the
grid of 200 points was used to assess the proportion of
tissue damaged for the coral species important in the
diet. Replicate 1 m? quadrats with a grid of 200 points
were placed over randomly selected individual coral
colonies totalling 145 colonies of 8 species. The num-
ber of points which fell on damaged, bleached, dis-
eased or dead tissue was then expressed as a percent-
age of the total number of points which covered the
colony. Based on the estimates of coral availability for
the 3 L. unilineatus ontogenetic categories, the per-
centage cover of damaged and undamaged coral avail-
able was then calculated.

Response of Labrichthys unilineatus to a small-scale
experimental disturbance. Coral colonies were dam-
aged experimentally to examine the effects of distur-
bance on the feeding behaviour of adult L. unilineatus.
The experiment was carried out at North Reef over a
period of 7 d during January and February 1993.
Twelve replicate 1 m? quadrats were haphazardly
placed in the study site with an average of 20 m
between quadrats. On Day 1 of the experiment the
number of bites taken by all adults passing through the
12 quadrats on live coral and naturally damaged coral
within the quadrats were recorded for 20 mins. On
Day 2, 6 quadrats were selected at random and one-
third of the coral within the quadrats was damaged by
breaking off coral fragments using a hammer. The spe-
cies of coral damaged and the amount of damage done
was recorded. This disturbance was repeated within
the same quadrats on Day 5.

Following the disturbance, the bites on artificially
damaged coral were recorded in addition to bites on
undamaged and naturally damaged coral inside the
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quadrats for the same time period. The remaining 6
quadrats were undamaged and represent controls for
the damage treatment. Observations of feeding behav-
iour at each of the 12 quadrats was randomised
between 08:30 and 16:00 h. A repeated measures
analysis of variance (Pillai’s Trace) was used to test
whether disturbance had any effect on the bite rate of
Labrichthys unilineatus within the 1 m? quadrats.

RESULTS

Labrichthys unilineatus and its association
with live coral

The abundance of Labrichthys unilineatus was pre-
dicted by the amount of live coral cover, a pattern that
was robust to differences in the scale of sampling
(Fig. 1). The relationship between fish abundance and
live coral displayed a significant linear or (slightly)
curvi-linear trend, although the proportion of variance
in abundance of fish explained declined with the
increase in scale of sampling. At the 2 x 2 m scale, coral
cover explained 75 % of the variation in use of quadrats
by L. unilineatus. At the 50 x 5 m scale, coral cover
explained 45 % of the variation in abundance.

Ontogenetic changes in habitat use, diet
and feeding preference

There was a notable difference in the coral diets of
males, females and juveniles (Fig. 2). Male Labrichthys
unilineatus fed exclusively on species belonging to the
family Acroporidae, especially Montipora spp. and
Acropora hyacinthus. Females fed principally on the A.
elseyi and A. nobilis, but also consumed A. hyacinthus
and A. nasuta. Approximately 35 % of the total bites by
juveniles were taken on species belonging to the fam-
ily Pocilloporidae, including Pocillopora damicornis
and Stylophora spp. Like females, juveniles also fed on
A. elseyi. One of the few species consumed by both
juveniles and adults was A. nasuta. At no stage during
the feeding observations were L. unilineatus seen to
feed on anything other than coral. An examination of
tissue sections of the hindgut of 15 individuals
revealed that 85 % contained the unexploded nemato-
cysts of coral tissue (Mcllwain 1993j. The presence of
these nematocysts in the hindgut supports the behav-
ioural observations that L. unilineatus appears to feed
primarily on coral polyps.

The species composition of corals in the diet of males
reflected their overall availability in the habitat, which
was dominated by Montipora spp., Acropora hyacin-
thus and A. aculeus (Fig. 2). In contrast, A. elseyi and
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Fig. 1. Labrichthys unilineatus. Relationship between the esti-
mates of local density of wrasse and the percent live hard coral
cover at 3 different scales of sampling. (a) 2 X 2 m quadrats. Lo-
cal density is estimated as total number of times individuals of
L. unilineatus passed through a quadrat in 90 min of observa-
tions. y = 1.49 + 0.035x + 0.019x2, n = 23. (b) 10 x 10 m
quadrats. Local density is estimated as total of 3 replicate cen-
suses over a 3 d period. y = -0.672 + 0.07x + 2.407x2 n = 24.
(c) 50 x 5 m transect. Local estimate based on single census of
each transect. y =-7.45 + 0.414x, n = 18. Regression lines are
shown where there is a significant relationship

A. nobilis were the most abundant corals in the feeding
territories of the females. These 2 coral species were
also the most common corals in the diet of female
Labrichthys unilineatus, indicating non-random distri-
bution of females within the study site. Their diet
appeared to at least partially reflect this difference in
availability of corals within their home ranges.
Although the juveniles had the most species of coral
available in their territories, only 2 species, A. elseyi
and A. nobilis, were abundant. While these species
were consumed, they did not make up the majority of
the coral in the diet of juveniles. Lesser abundant coral
species such as Pocillopora damicornis, Stylophora
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Fig. 2. Labrichthys unilineatus. Mean (+SE) number of bites
(damaged and undamaged pooled; open bars) on 9 coral taxa
by male, female and juvenile wrasse during a 10 min time
period, with the remaining bites pooled as the other category.
Closed bars represent the mean % cover of these corals
within the home ranges of each of the sexes (n = 60)

spp. and A. nasuta made up a substantial component of
the diet of juveniles.

Patterns of feeding selectivity also had an influence
on diets (Fig. 3). While males consumed many common
species almost in proportion to their availability (Mon-
tipora spp. and Acropora hyacinthus), they also omit-
ted certain species from their diet, including A. elseyi,
Pocillopora damicornis and Stylophora spp. Females
appeared to select a number of rare species in their
home ranges including A. aculeus and Stylophora spp.,
while at the same time consuming common species al-
most in proportion to their availability (e.g. Montipora
spp. and A. nobilis). Juveniles were the most selective
in their feeding, preferentially consuming a number of
coral species that were rare within their home ranges
(e.g. A. millepora and Stylophora spp.) and avoiding
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Fig. 3. Labrichthys unilineatus. Selectivity of consumption of

different coral species by male, female and juvenile wrasse

using Ivlev's electivity index. E values range from 1 (strongly

selected) to —1 (strongly avoided), with a value of 0 for food

types consumed in proportion to their availability (no selec-
tion) (n = 60)

the most common species (A. elseyi and A. nobilis).
Unlike males and juveniles, the female fish did not
show any species avoidance, evident by the lack of
coral species with larger values in the 0 to -1 range.

Importance of naturally occurring damaged coral
in the diet of Labrichthys unilineatus

There was a strong ontogenetic change in the impor-
tance of damaged coral in the diet of Labrichthys uni-
lineatus (Fig. 4, Table 1). The ratio of mean bites on
damaged and undamaged coral was highest (563 %) for
males with females and juveniles taking 15% and 5%
of their total bites from damaged coral respectively. In
contrast, the mean bites on undamaged coral tissues
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Fig. 4. Labrichthys unilineatus. Summary of the split plot

ANOVA of bites on damaged and undamaged corals by 20 of

each of male, female and juvenile wrasse. Each bar repre-

sents the backtransformed mean + SE (n = 60). Bite rate refers
to the number of bites per 10 min

were relatively similar for the 3 ontogenetic stages, the
source of the highly significant interaction between
‘sex’ and 'bites’ in the ANOVA (Table 1).

All ontogenetic stages were selecting damaged coral
tissues, the greater consumption by males reflecting a
greater availability. Over half the number of bites
taken by male Labrichthys unilineatus were on dam-
aged coral, even though this made up less than 5% of
the live coral substratum within their territories
(Fig. 5). Females utilised one-quarter of their feeding
activity biting damaged coral tissue, but these tissues
accounted for only 2.5% of the total coral cover. Dam-
aged coral made up approximately 5% of the diet of
juveniles, but represented less than 0.5% of the total
coral cover available to them.

There was also a strong ontogenetic change in the
coral species from which damaged tissues were being
consumed (Fig. 5). Males consumed mainly damaged
Montipora spp., females consumed almost entirely
damaged Acropora elseyi, and damaged A. nobilis
dominated the diet of juveniles. In each case, the dom-
inant coral species from which damaged tissue was

Table 1. Labrichthys unilineatus. Summary of the results of
the split plot ANOVA on the number of bites taken on undam-
aged and damaged coral tissue by male, female and juvenile
wrasse. Analysis was performed on In(x+1) transformed data

Source df MS F P

(1) Among sexes

Sex (S) 2 16.512 27.794 <0.0001
Residual 57

(2) Within sexes

Bites (B) 1 45.411 56.938 0.0001
SxB 2 15.591 19.548 0.0001
Residual 57 0.798
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Fig. 5. Labrichthys unilineatus. Percentage of the total num-
ber of feeding bites by (b) male, (d) female and (f) juvenile
wrasse on damaged coral of different coral species (lines), and
the proportional cover of damaged coral tissue within the
home ranges (bars). Note the y-axis of the juvenile graph has
a different scale. (a, ¢, €) Measurements of the electivity index
for each of the sexes. See Fig. 3 for an explanation of the axis.
Note that no damaged coral was avoided, hence the absence
of values ranging from 0 to -1

eaten corresponded with the coral species which pro-
vided the greatest availability of damaged tissue.
However, when the remaining coral species were con-
sidered there was little concordance between the pro-
portion of feeding bites taken from damaged tissue of
different corals and the availability of damaged tissue.
Hence, all stages including males, females and juve-
niles -were selective among coral species when con-
suming damaged tissues. In addition the electivity
index showed a high degree of selection when dam-
aged coral tissue was present in feeding territories
with no sign of avoidance by any of the sexes (Fig. 5).
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Response of Labrichthys unilineatus to a small-scale
experimental disturbance

Disturbance of the habitat of adult Labrichthys uni-
lineatus had a dramatic effect on the total number of
bites taken on coral within a given area (Fig. 6). The
total bites taken by adult fish on coral differed between
days and between the treatment and control quadrats
as described by the repeated measures analysis
(Table 2). On Days 2 and 5 of the experiment when dis-
turbance of the treatment quadrats occurred, feeding
within these quadrats increased 13- and 7-fold respec-
tively. The effect of the disturbance was short term as
the feeding frequency on Day 3 returned to a pre-
disturbed level. This supports the results of the natural
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Fig. 6. Labrichthys unilineatus. Change in the number of bites
taken in experimentally disturbed 1 m? quadrats (dotted line)
and control quadrats (continuous line) during a 5 d period.
Each point is the mean + SE of 6 quadrats, plotted as the
In(x+1) transformation (right hand scale) and the back trans-
formed data shown on the left hand scale. Arrows denote
days when mechanical disturbances to the corals within each
treatment quadrat took place

Table 2. Labrichthys unilineatus. Summary of the results of

the repeated measures ANOVA of the number of bites taken

in experimentally disturbed 1 m? plots during a 5 d period.
Analysis was performed on In(x+1) transformed data

(1) Among quadrats

Source df MS F p
Treatment (T) 4 8.168 9.907 0.0001
Residual 10 2.903

(2) Within quadrats

Source df Pillai Trace F P
Day (D) 4,7 0.880 12.801 0.0025
TxD 4,7 0.919 19.977 0.0006

feeding study which revealed that L. unilineatus
showed a strong preference for the damaged tissue of
coral polyps.

DISCUSSION

The abundance of the Labrichthys unilineatus was
high in areas with greater cover of hard corals, the lat-
ter explaining between 45 and 75 % of the variation in
fish densities. This is a fairly typical pattern for coral-
livorous species, particularly among the more widely
studied butterflyfish (Chaetodontidae) (e.g. Bell &
Galzin 1984, Bell et al. 1985, Bouchon-Navaro & Bou-
chon 1989). The strength of the correlation varies, with
many studies also recording little or no effect of the
substratum on abundance (Fowler 1990, Cox 1994).
Such differences and apparently conflicting patterns
are frequently put down to differences in the scale of
sampling employed (Roberts & Ormond 1987). In this
case the correlation was robust, being detected at 3
different scales of sampling. The results suggest that
disturbances at all these scales which reduce coral
cover could have a negative effect on the abundance of
this wrasse.

Loss of live coral cover might be expected to affect
Labrichthys unilineatus populations, as observations
of feeding behaviour showed that individuals were
dependent on live coral for food. However, subdivision
of the wrasse into different ontogenetic stages and
scleractininan corals into component species exposes a
more complex picture. There were clear differences
among males, females and juveniles in every aspect of
feeding behaviour, including diet and degree of prey
selectivity. Since L. unilineatus is a protogynous her-
maphrodite, these differences are likely to reflect onto-
genetic patterns that are linked to growth, changing
ecological requirements and reproductive aspects of
their development.

Ontogenetic changes in diet reflected both changes
in the availability of corals to juveniles, females and
males, and changes in feeding selectivity. Juveniles
exhibited strong habitat selection within the study
area, being closely associated with gullies containing
large patches of Acropora nobilis, A. elseyi and Pocil-
Iopora damicornis. This placed a restriction on the
range of coral types available to them. However,
within these areas they fed on certain coral species,
preferentially consuming A. millepora, Stylophora spp.
and A. hyacinthus. .

Males roamed far more widely throughout the study
area than juveniles and consequently had a greater
range of coral types available to them. They exhibited
a completely different diet, dominated by Montipora
spp. and Acropora hyacinthus. Since these corals were
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also those that dominated in the habitat, the species
composition in the diet of males more closely matched
their availability in the field, although certain species
present were clearly being avoided. Females were
intermediate in size and habit, being slightly less asso-
ciated with patches of A. nobilis and A. elseyi than
juveniles and selecting a wider range of coral species,
including those consumed by males.

This ontogenetic shift in diet toward acroporid spe-
cies may be a result of a gradual release in predation
pressure, as adults can presumably forage further from
shelter (Jones 1984, Ebeling & Laur 1985). As well as
providing food, the finely branched forms consumed
by juveniles probably act as effective refuges from
predators. For example, Jones (1988) found the sur-
vivorship of juveniles of 2 species of pomacentrid to in-
crease on patch reefs constructed of Pocillopora dami-
cornis, compared with less densely branched species.

Patterns of feeding selectivity for different coral spe-
cies may relate to preferences based on the nutritional
status of the food or morphological characteristics.
Coral tissue with a high caloric value may be strongly
selected by Labrichthys unilineatus. Tricas (1985)
found Chaetodon multicinctus showed strong selection
for Pocillopora meandrina when transplanted into their
feeding territories. P. meandrina had a higher energy
content in comparison with Porites Iobata and Porites
compressa that occurred naturally in the study site.
Similarly the selection of coral by individuals may cor-
respond with the shape of the corallite or the distance
between the polyps. Corallites that are knob-like in
appearance (like acroporids) may allow easier access
to the polyp tissue compared with polyps which are
protected by meandroid, plocoid or cerioid shaped
corallites (Reese 1977). Corals which display these
corallite shapes such as faviids and fungiids were
avoided by L. unilineatus of all sizes. Neudecker (1985)
found that C. capistratus avoided corals belonging to
the Mussidae, Meandrinidae, and Faviidae families.
However, he suggested that this may be a result of the
development of biochemical defences by these coral
species against predators rather than the shape of the
corallite.

The observed patterns of diet and feeding prefer-
ence became even more complex when damaged and
undamaged corals were distinguished. Adult Labrich-
thys unilineatus, which were less selective than juve-
niles in terms of coral species consumed, selected
damaged coral tissue as a food source. Bleaching, frag-
mentation and disease (e.g. black-band and white-
band disease) were the typical causes of natural dam-
age at the study site. The ontogenetic change in the
consumption of damaged and diseased coral tissue by
L. unilineatus was dramatic. Damaged tissue com-
prised half of the total number of bites taken by males,

approximately one quarter of the bites by females and
a relatively trivial component of the diet of juveniles.

Again, this change in consumption partially re-
flected changes in availability and preference toward
damaged tissues. The restriction of juveniles to
patches of live coral may have reduced the availability
of damaged coral tissues. Of those available, they
tended to consume the species with the greatest per-
centage damage. The larger home range and greater
mobility displayed by males and their defence of feed-
ing territories may allow them greater access to dam-
aged coral colonies.

Olfactory attractants released by naturally damaged
coral tissue may be responsible for the selection of
damaged and diseased coral tissue. There may be no
particular advantage to consuming damaged tissue,
due either to a reduction in feeding deterrents or
increased energy rewards, but simply an increase in
the waterborne stimuli that attract individuals to feed-
ing sites. Unfortunately limited data are available on
the chemical compounds released by coral undergoing
disease or damage. More detailed diet and food selec-
tion experiments will be necessary to distinguish
among these possibilities.

The selection by a corallivore on damaged coral tis-
sues has not been previously recorded. It is apparent
from the manipulative experiment that Labrichthys
unilineatus responds to localised disturbances, which
become the focus of increased feeding activity.
Localised disturbances may have a greater effect on
local distributions than the structure of the habitat
itself. Individuals feeding in damaged areas clearly
have the possibility of increased food intake.

The impact of physical disturbance to habitat on
Labrichthys unilineatus is likely to be influenced by its
scale and intensity. Individuals clearly respond to and
may benefit from small-scale, low intensity distur-
bances. 1t appears that they may be adapted to take
advantage of the normal, 'background’ level of distur-
bance on the reef. On the other hand, the amount of
recently damaged coral tissue available to the popula-
tion will increase with overall coral cover. If the dam-
age created by a physical or biological disturbance
event is severe and results in a dramatic loss of live
coral then the population of corallivores is also likely to
decline. Similarly, the wrasse may differ in its short-
term and long-term response to elevated disturbance.
The initial effect may be positive, as individuals select
damaged and diseased coral tissue during the early
stages. However, the long-term effect at the level of
the population may be a decline. Further manipulative
experiments are required to determine whether other
species of corallivores such as butterflyfish show a sim-
ilar positive response to natural damage and small-
scale disturbances.
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