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Abstract

Species’ niche depends on several ecological and evolutionary factors. Phylogenetically close species may present niche
conservatism, retaining their ancestral ecological characteristics. Alternatively, in a situation of limited resources, species
can differentiate themselves through changes in their ecological and morphological characteristics to reduce niche overlap,
thus facilitating coexistence. In this study, we investigated the ecological niche of two phylogenetically closely related
cryptobenthic reef fish species that co-occur in the southern Brazilian coast, Parablennius pilicornis and P. marmoreus. We
examined possible overlap in three niche dimensions (thermal, spatial and trophic) to verify if species hold phylogenetic niche
conservatism or are partitioning some niche dimension. For this, we studied their densities, microhabitat affinities and diets
among four rocky reefs of southern Brazil. The two species presented differences in thermal distribution, and their abundance
differed according to depth strata, but no differences were found for microhabitat preferences. They also presented a similar
omnivorous diet, with crustaceans and algae as main prey types. The Pianka’s niche overlap values did not differ from the
values expected in the null model for thermal and depth, and it was higher than expected by chance for microhabitat and
diet. Considering all the niche dimensions analysed together, the total niche overlap was greater than expected at random.
These results suggest that the two species are successfully coexisting despite considerable niche overlap. Thus, their coexist-
ence may not depend on the evolution of divergent patterns of resource use, but on the evolutionary history of the species.
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Introduction

An ecological niche is defined as the space encompassing
abiotic and biotic variables which limit the conditions for
population growth, survival and persistence (Hutchinson
1957). Several dimensions compose a species niche, of these
trophic and spatial niches are widely studied resource dimen-
sions, as they are imperative for the presence or absence
of species in certain locations (Pianka 1973; Winemiller
et al. 2015). In addition to these two dimensions, the envi-
ronmental temperature may be another critically important
abiotic variable, due to its influence over species distribution
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(Pinksy et al. 2020), food processing efficiency (Knight et al.
2021), metabolic rates (Brown et al. 2004; Barneche et al.
2014), growth and reproduction (Magnuson et al. 1979;
Tracy and Christian 1986).

The niche approach has allowed other important ecologi-
cal concepts to emerge, such as niche overlap and niche par-
titioning (Colwell and Futuyma 1971; Cornell 2011). Niche
overlap refers to the use of the same resources or conditions
by two or more co-occurring species. The greater the number
of resources shared, the greater the niche overlap and smaller
the partitioning (Abrams 1980). Niche partitioning refers to
the process by which natural selection drives competing spe-
cies into different patterns of resource use or different niches
(MacArthur 1958; Hector and Hooper 2002). Based on the
“Limiting similarity theory”, there is a maximum level of
overlap allowing two or more competing species to coexist
(Abrams 1983). In order to avoid competitive pressures, the
“Character displacement theory” predicts syntopic species
might differ ecologically or morphologically to minimise
competitive pressures, thus coexisting in the same space and
time (Brown and Wilson 1956; Slatkin 1980; Abrams 1983).
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Otherwise, the stronger competitor shall lead the weaker
to local extinction (competitive exclusion principle; Gause
1934; Hardin 1960).

A mechanism that competes with the ecological diver-
gence of species is phylogenetic niche conservatism (Kraft
et al. 2007), where species’ niches can be conserved over
evolutionary time by maintaining their fundamental niche
aspects, such as feeding and habitat preferences (Peterson
et al. 1999). This mechanism explains the sharing of ances-
tral patterns among species as the result of an evolution-
ary factor that constrains the differentiation of traits and
contributes to trait homogenization (Munkemuller et al.
2015). According to Darwin’s naturalization conundrum,
the chance of species being in a certain location is higher
when phylogenetic close relatives are present (Darwin 1859;
Diez et al. 2008; Thuiller et al. 2010). Thus, one can expect
closely related species to be distributed in similar ways of
the niches, showing phylogenetic niche conservatism (Peter-
son et al. 1999; Peterson 2011). To better understand how
ecological and evolutionary factors affect species’ niche, it
is important to investigate the niche conservatism across dif-
ferent species (Pianka et al. 2017).

Besides the above-mentioned mechanisms explaining
species coexistence, the lottery hypothesis (Sale 1978) rises
as a contradictory possible explanation for coexistence by
considering no ecological differentiation between species.
This hypothesis proposes the priority of arrival in recruit-
ment (by chance)—instead of adults’ competitive skills—as
the main determinant of species presence/absence in a cer-
tain environment. A study on the coexistence of two goby
species (Gobiodon histrio and G. erythrospilus) showed
similar competitive ability and no difference in habitat use
during the recruitment stage. This indicates both species can
coexist by virtue of a competitive lottery, where vacant habi-
tat is colonized by the first available recruit (Munday 2004).

60°N

Small cryptobenthic reef fishes are excellent models for
testing hypothesis related to niche theory, as they live in a
wide variety of reef habitats and have small home ranges,
syntopic distributions, and short lifespan with consequent
high turnover that may result in faster evolutionary splits
(Wong and Buston 2013; Ahmadia et al. 2018; Brandl et al.
2018, 2020). Cryptobenthic fishes have a close association
with the benthos and provide crucial energetic links in reef
trophic chains, as they have exceptional growth rates and
suffer high predation rates (Depczynski and Bellwood 2003;
Brandl et al. 2018). These fishes are important for energy
flow on reefs due to their high energy demands and func-
tional roles (Brandl et al. 2019). Despite the abundance and
importance of cryptobenthic fishes for reef environments,
most studies have focused almost exclusively on the most
“visible” members of the reef community (Sale 2006), pro-
viding little information on cryptobenthic species.

The Blenniidae represents a taxonomically diverse fam-
ily, highly abundant in many marine ecosystems. The genus
Parablennius comprises 26 species (Patzner et al. 2009),
of which the following two phylogenetically close species
occur in Brazil: the Ringneck blenny Parablennius pili-
cornis (Cuvier, 1829) and the Seaweed blenny Parablen-
nius marmoreus (Poey, 1876) (Levy et al. 2013). Both
are found in habitats such as crevices or empty barnacles
along reefs; however, they differ in their distribution (Ran-
gel and Guimaraes 2010; Pinheiro et al. 2018). While P.
pilicornis commonly inhabits colder waters on the Atlantic
Ocean, P. marmoreus is mostly found on warmer waters of
the Western Atlantic (Fig. 1). According to literature, the
recorded depth range for P. marmoreus is 0—15 m (Dalben
and Floeter 2012), but in our study we found individuals
below 15 m (please refer to the results section). While P.
pilicornis occurs between 0 and 25 m deep (Froese and
Pauly 2021). On a smaller spatial scale, some differences

Fig. 1 Distribution of Parablen-
nius pilicornis (blue, a) and
Parablennius marmoreus (pink,
b) in the Atlantic Ocean. Blue-
pink dashed area indicates the
Southeast Brazilian coast where
species distribution overlap.
Photos: Jodo Paulo Krajewski
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in depth preference have been suggested when species co-
occur in South-eastern Brazil, with P. marmoreus having
its distribution pushed to deeper waters (> 10 m deep) in
the presence of its congeneric (Dalben and Floeter 2012).
The dietary habits of these species are poorly understood,
although empirical data suggest a diversified omnivorous
diet for both species (Nieder 1997; Lindquist and Dillaman
1986). The co-occurrence of the two syntopic Parablennius
species is a good opportunity to investigate niche overlap,
and also to expand the knowledge of the ecology of this
group.

The present study aims to test if Parablennius species
are partitioning three important niche dimensions (thermal,
spatial or trophic). As the two species are phylogenetically
related and also have similar life histories (Levy et al. 2013),
we postulate the following scenarios: 1) the two species will
hold similar niches over evolutionary time, due to phylo-
genetic niche conservatism; 2) there will be some level of
niche differentiation allowing coexistence (Abrams 1983).
Considering the second scenario, we tested three hypoth-
esis each related to a different niche dimension: Thermal—
P. pilicornis is present in a higher relative abundance in
locally cooler waters, while P. marmoreus is more abundant
in the warmer waters; Spatial—both species will differ in
microhabitat use and differ in density according to depth;
Trophic—a more energetic diet for P. pilicornis and a more
herbivorous diet for P. marmoreus.

Materials and methods
Study sites

Sampling occurred during the austral summer, from
2016 to 2020, on coastal sites of south Brazil as follows:
Galés Island (site location: 27°10'59"S148°24'41"W),
Arvoredo Island (27°16'39"S148°22'31"W), Xavier
Island (27°36'33"S148°23'13"W), and Péantano do Sul
(27°47'12"S148°30'28"W). These sites present different
thermal characteristics, due to an increased frequency of
water temperature below 16 °C during the austral winter as
the latitude increases among the studied sites (Fig. 2; Faria-
Junior and Lindner 2019).

Thermal niche

In each site, we performed underwater visual censuses
(UVCs) to estimate the density (individuals/m?) of both
Parablennius species. Each census consisted of a belt tran-
sect in which a SCUBA diver swam at a constant veloc-
ity and identified, counted and estimated the total length of
fishes within a 40-m? area (20 %2 m; see details in Morais
et al. 2017). Water temperature data for Santa Catarina coast
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Fig.2 Relative abundance of Parablennius pilicornis (blue) and Par-
ablennius marmoreus (pink) across the following four sampled reefs
in South Brazil: Galés Island, Arvoredo Island, Xavier Island and
Pantano do Sul (Data from the years 2016-2020). Temperature range
expressed as the frequency of temperature below 16 °C during the
austral winter in Santa Catarina Coast

were retrieved from an online underwater temperature data-
set from coastal islands in Santa Catarina (see details in
Faria-Junior and Lindner 2019). For the thermal niche, the
abundance of both species within sites was summed across
transects and compared using Chi-squared test of inde-
pendence, followed by post-hoc test, through the packages
“MASS” (Venables and Ripley 2002) and “chisq.posthoc.
test” (Ebbert 2019) of R software (R core team 2018).

Spatial niche

To assess the spatial niche, we used two approaches regard-
ing vertical distribution in the reef and microhabitat pref-
erences. To assess if Parablennius species differ in their
density across three depth strata (0-5 m, 5.1-10 m, and
10.1-16 m; see Online Resource 1 for information on the
number of samples in each strata) recorded from the UVCs,
we performed a Kruskal-Wallis analysis and post-hoc Dunn
test, through the package “dunn.test” (Dinno 2017) of R
software (R Core Team 2018).

To determine microhabitat preferences, we adapted the
focal animal method (Lehner 1996), in which the diver fol-
lowed a straight line on the reef haphazardly registering
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adult individuals of Parablennius. When a fish individual
was sighted, we recorded the species and the substratum
immediately below the individual. A total of 14 individ-
uals of P. pilicornis and 46 individuals of P. marmoreus
were recorded on Arvoredo Island; 16 P. pilicornis and 59
P. marmoreus on Xavier Island; and 70 P. pilicornis and 9
P. marmoreus on Pantano do Sul. This sampling occurred
between 4 and 6 m deep in Arvoredo and Xavier Island, due
to both species occurring in a similar density (see Fig. 3).
In Pantano do Sul sampling occurred between 0 and 2 m
depth, because it is a shallower reef compared to the other
studied site.

Benthic assessments at each studied site were conducted
to compare the frequency of use, by the fishes, with the rela-
tive cover availability of each substratum type. The avail-
ability of each substratum type was visually estimated by
using PVC quadrats (3030 cm). On each site the diver
followed a straight line on the reef—between 4 and 6 m
deep for Arvoredo and Xavier Island, and 2 m for Pantano
do Sul—haphazardly placing the quadrats on the substrate
and estimating the percentage cover of each substratum type
inside the quadrat. A total of 20 quadrats were performed on
each site. The substrates were categorized as: epilithic algal
matrix (sensu Wilson et al. 2003), macroalgae, crustose cal-
careous algae, rock, sand, sea urchins and Zoantharia (please
see Online Resource 2 for details on each site).

The selection of microhabitats by each species was ana-
lysed using a Resource Selection Function (RSF; Manly
et al. 1993; Manly 1993, 1997). The RSF was built using a
Conditional Logistic Regression (CLR) approach due to our
data consisting of direct observations of substrates on which
different individuals inhabited (scored as 1) among a vari-
ety of available substrates (random sampling of substrates,
scored as 0). Resource availability was assessed by generat-
ing 100 random substrate points for each observed individ-
ual, which were taken from the relative substrate availabil-
ity measured in the entire reef site where each species was

observed. The CLR was conditioned to individual identity.
Fish species and substratum type were used as categorical
variables in the model. Our CLR model was thus represented
by the following log-linear form of the logistic regression for
each i substrate and j species as follows:

logit(w;) = By; - FS + B, - FS - species,

in which w depicts the selection strength based on the use/
availability ratio and fs are model coefficients that indicate
the odds ratio of each i substrate, inhabited by j species,
to be used in a different proportion of its availability. The
CLR was solved using the “clogit” function in the “survival”
package (Therneau 2015). We fitted the CLR, clustering the
observations within individuals to control pseudo replication
of correlated samples, and to allow us to calculate robust
standard errors of the estimated coefficients in a very con-
servative way (Craiu et al. 2008). This analysis was per-
formed using the packages “car” (Fox and Weisberg 2019)
and “plotrix” (Lemon 2006) of R software (R core team
2018).

Trophic niche

For diet analysis, we sampled a total of 20 individuals—
Arvoredo Island (P. pilicornis N=3; P. marmoreus =10)
and Pantano do Sul (P. pilicornis N=T; P. marmoreus =0).
All individuals were sampled using hand nets, immediately
frozen and sent to the laboratory where they were meas-
ured and had the guts removed and fixed on a formaldehyde
solution of 10%. Individual guts were dissected in Petri
dishes under a stereomicroscope and all its food items were
identified to the lowest taxonomic level possible. Amor-
phous organic matter was analysed with an optical micro-
scope to identify diagnostic structures, such as nematocysts
and spicules (Liedke et al. 2018; Nunes et al. 2020). The
Digested Organic Matter (DOM) category was assigned

Fig.3 Species density (indi- Galés Island

Arvoredo Island Xavier Island Pantano do Sul

viduals/m?) of both species
(blue triangle—Parablennius
pilicornis, pink circle:
Parablennius marmoreus) in the
sampled sites in three different
depth strata. Pink circles and
blue triangles represent each
transect. White circles indicate
the mean, and the black lines
indicate standard error. p values 01{ 49 h +
according to Kruskal-Wallis h
test and letters represent Dunn’s
post hoc pairwise comparisons

1.2 1 p-value = 0.001
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when taxonomic identification was not possible. Diet was
quantified using the frequency of occurrence (%FO, i.e.
how often a food item is present in the sampled guts) and
volumetric index (%V, i.e. summed volume of each item
pooled across individuals divided by the total volume of the
sampled guts; Nunes et al. 2020). The volume of each food
item, in each gut, was measured by using a Petri dish on a
millimetre paper. Each feeding item was placed on the Petri
dish between two 1-mm thick coverslips and kneaded with a
microscope slide, and then the number of 1 mm? grids were
counted (Liedke et al. 2018; Nunes et al. 2020). To evaluate
the importance of each feeding item for each species, we
used the Feeding index equation, calculated as follows:

(F;- V)

RIA, = ——1 1
ZZ=1(F1' : Vi)

in which F; is the number of guts with a given prey type i in
relation to the total number of guts and V; is the volume of
prey item i in relation to the total volume of all of the items
in the diet of each species (Kawakami and Vazzoler 1980;
Nunes et al. 2020). To compare the diet between the two spe-
cies, we used a Principal Coordinates Analysis (PCoA) with
a subsequent PERMANOVA to test the null-hypothesis of
different diets between species. We generated sample-based
accumulation curves to check the sampling effort adequacy
(Online Resource 3). These analyses and graphics were per-
formed using the packages “vegan” (Oksanen et al. 2019)
and “ggplot2” (Wickham 2016) of R software (R core team
2018).

Niche overlap

Species niche overlap for temperature, depth, diet, micro-
habitat and all dimensions together were calculated using
Pianka’s index (Pianka 1973) that varies in a scale from
0 (no common resource) to 1 (complete overlap). Values
greater than 0.6 suggest a strong overlap between species
(Pianka 1973). To evaluate thermal niche, we used the rela-
tive abundance data of both species in distinct sites. For
spatial niche (regarding depth), we used the relative abun-
dance data of both species among depth strata. For spatial
niche (regarding microhabitats), we used the relative abun-
dance data of both species in each microhabitat category. For
the trophic niche, we used the feeding index (%IA,;) of each
feeding item for both species. To analyse all unified dimen-
sions, we normalized the data for each dimension through
the “decostand” function of the “vegan” package (Oksanen
et al. 2019). The niche overlap values were statistically tested
against null models through the “EcoSimR” package (Gotelli
et al. 2015) using the algorithm RA3. We performed 999
MonteCarlo randomizations to create pseudo-communities
for each niche dimension and all dimensions together, and

then statistically compared the patterns (mean niche overlap)
in these randomized communities with those in the real data
matrix. Interspecific partitioning might be occurring when
the observed mean overlap values are significantly lower
than those expected by chance, whereas similar patterns lead
values higher or equal than those expected by chance (Albre-
cht and Gotelli 2001).

Results
Thermal niche

We performed a total of 195 underwater visual censuses:
54 transects in Galés Island, 54 in Arvoredo Island, 64 in
Xavier Island, and 23 in Pantano do Sul. The relative abun-
dance of P. marmoreus was higher than P. pilicornis in the
warmest sites (Fig. 2), but no significant differences between
species were found for Galés Island, Arvoredo Island and
Xavier Island. We found significant differences (X2 =10.53,
df=3, p=0.01, Fig. 2) only in the Pantano do Sul, where P.
marmoreus was less abundant (residuals=—3.22, p=0.01)
while P. pilicornis was highly abundant (residuals =3.22,
p=0.01).

Spatial niche

Both species were found in all depth strata (0-5 m,
5.1-10 m, 10.1-16 m). At the sites Galés Island, Xavier
Island, and Pantano do Sul, we found a difference on spe-
cies density according to depth strata (Fig. 3). At Arvoredo
Island, there was no difference in density of both species
across depths. At Galés Island, the density of P. marmoreus
was higher than P. pilicornis among all depth strata. At
the Xavier Island, the density of P. marmoreus was higher
than the density of P. pilicornis in two depth strata (1-5 m
and 10.1-16 m), and there was no difference between their
densities in the 5.1-10 m stratum. At the Pantano do Sul,
the density of both species differed with P. pilicornis show-
ing higher abundance than P. marmoreus in 0-5 m depth
stratum.

The RSF indicated small differences in microhabitat selec-
tion between P. pilicornis and P. marmoreus (Fig. 4). Both
species selected epilithic algal matrix (EAM), and rejected
the sea urchin (URCH) microhabitat (Fig. 4). The crustose
calcareous algae (CCA) microhabitat was selected by P. pili-
cornis, but used in accordance with its availability in the reef
by P. marmoreus (Fig. 4). The Zoantharia (ZOAN) micro-
habitat was selected by P. marmoreus, but used in accord-
ance with its availability by P. pilicornis (Fig. 4). Sand and
rock microhabitats were used according to their availability by
both species (Fig. 4). The estimated coefficients from the RSF

@ Springer
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Zoantharia, EAM epilithic algal matrix, MALG macroalgae

and their respective 95% confidence intervals are provided in
Online Resource 4.

Trophic niche

Both species exhibited an omnivorous diet, presenting items
of different trophic levels (ranging from algae to fishes) in
their gut content (Fig. 5a) and there was no significant differ-
ence between their diets (PERMANOVA: F=1.59; R2=0.08,
p=0.07; Fig. 5b). The PCoA ordination also reflected an over-
lap between both species diets (Fig. 5Sb), with the two first axes
explaining 43.2% of the observed variation. Both species have
crustaceans and algae as main prey types Fig. 5a), followed
by mollusks (for P. pilicornis) and eggs (for P. marmoreus).

Niche overlap

Niche overlap values did not differ from the values expected
in the null model for thermal and depth (Table 1). For micro-
habitat and diet, the niche overlap was higher than the value
expected by chance in the null model (Table 1). Considering
all the dimensions analysed together, the total niche overlap
was significantly greater than expected at random. This sug-
gests a high niche overlap between species in all dimensions
analysed.

Discussion
We demonstrated both Parablennius species have spatial

and trophic niche overlap, suggesting syntopic species can
coexist with overlapping niches. Thus, the coexistence of
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species may not depend only on the evolution of divergent
resource use patterns, but on the evolutionary history of
the species. Phylogenetically close lineages have a ten-
dency to retain their ancestral ecological characteristics
over time (Peterson 1999). As the congeners P. pilicornis
and P. marmoreus share a recent evolutionary history, they
are prone to present similar resource use patterns, conse-
quently presenting high niche overlap (Pianka et al. 2017).
Alternatively, both species may have their populations reg-
ulated via intra-specific competition (McPeek and Gomul-
kiewicz 2005). However, we do not have experimental data
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Table 1 Observed and expected
thermal, spatial and trophic

niche overlap (Pianka’s index)
and the one-tailed p value based
on 999 randomizations for P.
pilicornis and P. marmoreus

Niche dimension Observed overlap Expected overlap P value
Thermal niche (sites) 0.456 0.682 0.774
Spatial niche (depth) 0.935 0.640 0.163
Spatial niche (microhabitat) 0.937 0.395 0.033
Trophic niche (diet) 0.840 0.270 0.019
All dimensions 0.794 0.431 0.001

The p values represent the significance of the niche overlap when it was higher than that expected by

chance

Statistically significant P values (P < 0.05) are highlighted in bold

on species interactions, nor recruitment data over time
available to test this hypothesis.

Our results suggest that the most likely scenario is the
ongoing phylogenetic niche conservatism between both
Parablennius species. This genus probably diverged in the
Macaronesia region, with subsequent dispersal and occu-
pation of the Northeast Atlantic by P. pilicornis and the
Northwest Atlantic by P. marmoreus (Levy et al. 2013). This
allopatric distribution possibly reduced any need for mor-
phological or ecological divergence (Bowen et al. 2001; San-
tos et al. 2006), thus conserving their ecological niches. Both
species were geographically reunited in the Southwestern
Atlantic, where they have successfully coexisted for at least
400,000 years (Dias 2019). The high niche overlap found
between the species in Southern Brazil can be explained by
an absence of local drivers to separate them ecologically,
after their secondary contact. This region presents low spe-
cies richness and high primary productivity (Segal et al.
2017), characteristics that may provide ecological opportu-
nities for species to establish themselves with minimal or no
competition (Wellborn and Langerhans 2015). This implies
that effects from local processes are minimal, not justifying
niche partitioning (scenario 2; Ahmadia et al. 2018). In con-
trast, studies in intertidal reef pools, that are highly resource-
limited environments, have demonstrated competition and
resource partitioning between cryptobenthic reef fish species
(Quimbayo et al. 2018; Andrades et al. 2021).

The successful colonizers of new areas are often those
that emigrate from areas with similar environmental condi-
tions (Wiens et al. 2009). Other cases of eastern Atlantic
species and lineages successfully established in this region
have already been recorded, such as the Azorean chromis
Chromis limbata (Anderson et al. 2020), the Dusky grouper
Epinephelus marginatus (Luiz et al. 2004), the Comb-tooth
blenny Scartella cristata (Aratjo et al. 2020) and the Trum-
petfish Aulostomus strigosus (Bowen et al. 2001). In addi-
tion, some species’ characteristics may influence the pos-
sible lack of competition, such as their feeding habits.

The two Parablennius species presented a generalist
diet consisting of items from various taxonomic groups,
ranging from algae to fish. In the Mediterranean, P.

pilicornis responds to food shifts in its habitat, using a
broad spectrum of food resources (Nieder 1997). General-
ist feeders usually present physical and behavioural char-
acteristics that are intermediate between those of herbi-
vores and carnivores, and these traits should allow species
to switch among food items (Garvey and Whiles 2016).
This generalist and opportunistic habit may strongly
reduce the potential for competition, and therefore, favour
trophic niche overlap (Schoener 1971). It is important to
consider that niche overlap among species can decrease as
the resolution of the gut content analysis increases (Brandl
et al. 2020). However, even a high resolution that could be
provided by metabarcoding analyses, for example, would
not be ideal since this method hampers quantitative com-
parisons between diets, and therefore to infer trophic niche
differences (Nielsen et al. 2018).

We believe the low relative abundance of P. marmoreus
in Pantano do Sul (Fig. 2) could be associated with the
low temperature limiting this species distribution. A simi-
lar pattern was observed in a local comparison between P.
pilicornis and P. marmoreus densities in Arraial do Cabo
(RJ), where P. pilicornis was more abundant in a colder
area (less than 18 °C) under strong influence of seasonal
upwelling, while P. marmoreus was abundant in the warmer
area (~22 °C; Rangel 2007).

It is important to highlight that, as its concept, the eco-
logical niche is not a static measure, but a dynamic one.
In ecological studies we portray the niche at some point in
time, however it is not always the same in distinct occasions
or environments (Begon 2006). It can be changed through-
out life stages, seasons and also due to environmental dis-
turbances (Ricklefs and Relyea 2018). Changes in environ-
mental characteristics, such as habitat loss, can affect the
species’ niche (Colwell and Futuyma 1971). Furthermore, as
the ecological niche has several dimensions, and they are not
static in space and time, it is hard to isolate and measure all
of them in one study. Since a niche dimension might influ-
ence other dimensions, the partition of resources between
closely related species can be subtle and difficult to identify
in natural communities (Pianka 2017). However, considering
the dynamics of ecological niches, we must recognize the
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scientific importance of describing its dimensions in eco-
logical studies.

Only few studies on reef fishes have integrated dietary
and spatial information to examine the interplay between
them (see Liedke et al. 2016; Brandl et al. 2020). Fur-
thermore, ecologists do not generally incorporate histori-
cal biogeography knowledge, even when it is crucial for
addressing some of their central questions (Wiens and
Donohgue 2004). This integration offers a line of infer-
ence concerning eco-evolutionary dynamics of species
(Wiens and Donohgue 2004). Here, we analysed ecologi-
cal aspects of species and linked their ecological niches
to evolutionary history and biogeography, presenting the
case of two syntopic reef fish species exhibiting high niche
overlap and well-defined niche conservatism.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00227-021-04009-4.
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