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INTERTIDAL FISH ASSEMBLAGES OF THE CENTRAL CHILEAN COAST:
DIVERSITY, ABUNDANCE AND TROPHIC PATTERNS.

Eduardo Varas y F. Patricio QOjeda*

ABSTRACT.  Intertidal fish assemblages of the central Chilean
coast: diversity, abundance and trophic patterns.

Diversity and abundance patterns as well as trophic structure
were investigated for rocky tidepool fishes of the central
Chilean coast. Six mid-intertidal rock-pools were sampled from
January to October 1989 using rotenone and handnets. Eleven
species of fish representing eight families totalling 597 indi-
viduals were captured during the 10-month sampling period.  Six
of these species belonging to Tripterygiidae, Blenniidae and
Clinidae were year-round residents of rock-pools. Five other
species occupied these pools temporarily. The girellids Graus
nigra and Girella laevifrons were predominant species in the
tidepools investigated, although their presence was markedly
seasonal (found mainly during summer and fall) and were repre-
sented almost exclusively by juvenile individuwals. A similar
phenomenon was observed with most of the transient species,
which indicates that tidepools are important nursery areas for
these species. The intertidal fish assemblage studied was pri-
marily composed by carnivorous species (73%) which preyed mainly
upon benthic crustacean prey typical of these habitats, No
strictly herbivorous fish were found, although two species (G.
laevifrons and Scartichthys viridis) included an important
proportion of algal material in their diets. Niche overlap
among these species was relatively low (less than 50%) in most
species-pairs suggesting that some degree of resource parti-
tioning has occurred in this fish assemblage.

Key words: Tidepool fishes, diversity, feeding niches,
Eastern South Pacific.
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Flshes are Important components of most poorly studled along the extenzlve
temperate rocky shore communitlies Chllean coastlIne. Although Moreno et
(Choat 1982). Surprinsingly, nearshore al. (1979) studlied several ecologlcal
fizhes
bItIng rocky Intertidal pools have been they dld not Include the [Intertidal

RESUMEN. Ensambles de peces intermareales de la costa de Chile
central: patrones de diversidad, abundancia y estructura
trifica.

Se estudiaron los patrones de diversidad y abundancia, y
estructura trdéfica de peces que habitan pozas del intermareal
rocoso de la costa de Chile central. Sels pozas del intermareal
rocoso medio fueron muestreadas entre enere y octubre de 1989
mediante el uso de rotenona y redes de mano. Un total de 597
especimenes representantes de 11 especies y 8 familias fueron
capturadas durante este estudio. Seis de estas especies,
pertenecientes a las familias Triperygiidae, Blenniidae y
Ciinidae, resultaren ser residentes estables de estas pozas.
Las restantes cinco especies fueron registradass sélo en forma
temporal. Las especies dominantes en las pozas investigadas
fueron los girelidos Graus nigra y Girella laevifrons. La
presencia de estas especies, sin embargo, fue marcadamente esta-
cional (principalmente durante verano y otofio) ¥y sus represen-
tantes exclusivamente individuos juveniles. Una situacidn simi-
lar fue observada para la casi mayoria del resto de las especies
transitorias o temporales, lo cual indica que estas pozas inter-
mareales representan importantes @reas de reclutamiento para
estas especies. El emseamble de peces estudiado se compone
principalmente de especies carnivoras (73%) las cuales depredan
mayoritariamente sobre crustdceos bentdnices, tipicos de estos
ambientes. Ninguna especie estrictamente herbIvora fue encon-
trada en estas pozas, aun cuando dos especies (G. laevifrons y
Scartichthys viridis) incluyen una proporcion importante de
algas en su dieta. La sobreposicién tréfica entre estas espe-
cies fue relativamente baja (menos de un 50%) lo cual sugiere la
existencia de mecanismos de reparticion de recursos alimenticios
en estos ensambles de peces.

Palabras claves: Peces intermareales, nichos tréficos,

diversidad, Pacifico Sudoriental.

INTRODUCTION

and particularly those Inha- aspects of Ilttoral Chllean
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Ichthyotauna In thelr analysis. These
tldepool flshes have recelved consi-
derable attentlon In recent years at
several temperate localltles (Glbsen
1982, Horn 1989). Taxonomlc characte-
rlzations of these flsh assemblages,
for example, have been well documented
for Callfornlan and South Afrlcan
waters (Moring 1976, Yoshlyama 1981,
Beckley 1985a). Temporal end spatial
patterns of sbundance have also been
described for these Intertldal fishes
(Grossman 1982, 1986, Beckley 1985b,
Morlng 1986). Most of these studles
have shown thet intertidal Ichthyo—
faunas of reck-pecls are composed by
resldents specles (l.e., found year-
round) and temporary or translent
specles (l.e., found on a seasonal
basls or Just as juvenlles) (see Glbson
1982). Studles on the population
structure of these flsh specles have
polnted out the Importance of +ldepools
as nursery habltats for outstanding
IT+toral tIsh species (Wllllams 1957,

Beckley 1985b).

Although several recent studies have
doumented that Intertldal flshes play
sn Importent rele In determining
community structure In the tropics (see
Horn 1989), there Is yet not clear ldea
of the particular roles that +these
specles may play In temperate waters.
The alms of the present study are: (1)
to provide the flrst qualltative and
quantitative characterization of flsh
assemblages occurring In rocky Inter—
t1dal pools of the central coastllne of
Chlle, Including dlversity and abun-
dance patterns, and (2) to elucldate
thelr ftrophlc structure. The eco—
loglcal patterns descrlbed In  thls
study are Importent because they pro-—
vide a basellne for future Tesearch and
the required ecologlical background for
understanding the ecoleglical organl-
zatlon and the dynamlc processes opera—
+ing In this type of [Intertidal
communitles.

MATERIAL AND METHODS

Flishes were collected at three semi-
protected sltes of the central Chllean
coastiine: Qulntay, EI Tabo, and Las
Cruces {between 33° 11' and 33® 30' §5;
712 33' W). A total of six mld-Inter—
tldal rock-pools ranglng In slze frem
1.5 to 17 m® were Investigated. One of
these pools was sampled every slx weeks
from January to October 1989 durlng low
tldes when the pool was completely
Isolated from the sea. The other flve
were sampled once between January and
March 1989. All pools studled were
characterlzed by rock-walls with siml-
lar algal cover, and a mlxed rock-sand

bottom. The pools were polsoned with
rotenone (75-100 ml/m® and the flsh
collected wlth handnets for about 2-3
hours or untll no fish was seen. Al
ceptured flsh were fixed In a 5-10%
solutlon of formalln-seawater mixture,
placed In labeled plastic bags, and
transported +to the laboratory for
further analysls. Preserved flsh were
tdentifled, counted, measured (total
length = TL) to the nearest 1.0 mm, and
wet-welghed +o the nearest 1.0 gon a
digital balance. Stomachs and Intes-
tines of all specimens collected were
cut open and the contents were flushed
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Into Petrl dish. Gut contents flocded
with distilled water were examined
under a dissecting mlcroscope. Contents
were sorted out and ldentlfted to the
1lnest possible taxonomlc resolution.
Prey I1tems were damp-drled on paper
towel, and the number of Individuals
and total welght (to the nearest 0.1g)
of each prey category were recorded.
Representative samples of all specles

were deposited at the Sela de Sistemé-
tlca of +the Pontificla Unlversldad
CatSllca de Chile, Ichthyologlcal co-
Hectlon (SSUC PI # 0002-0016), Dlver-
sity of food resources used by flshes
was measured usling Shannon's dlversity
Index (H) (Plelou 1972). MNiche overlap
was calculated using the formula pro-
posed by Planka (1973},

RESULTS

A total of 597 Individual fish repre-
sentlng 11 speclies In elght familles
were collected In the slx rocky Inter-
tldal pools studled off the central
Chllean coest (Table 1). The most
abundant specles were +the glrelllds
Graus nigra (Phllippl 1987} and
Girella laevifrons (Tschudl 1844},
comprising more than BO¥ of the total
number of flshes captured (Table 1).
Most of the girelllds, however, were
small fimmature Individuals averagling
about 90 mm In TL (Table 1) which
occurred malnly during summer and early
tfall although present throughout the
study perloed. The marine catflsh
("bagre") Aphos porosus (Valenclennes,
1837) was the +third most Important
specles In order of abundance (Table
1)+ They were found between January
and March; few were reproductive edults
wlth lerge numbers of eggs and most
were recently hatched Individuals.
Substantlal masses of these eggs were
commonly observed In the pools between
cracks and crevlices durlng January and
February. Elght other specles were
relatively less common In the samples
(representing less than 3% of the total

number of flsh collected): Tripteryglon
chilensls Cancino (In: De Buen 1960},
Tripteryglon cunninghaml Smitt, 1898,
Scartichthys viridls (Valenclennes,
1836}, Hypsoblennlus sordldus Bennett,
1828, Bovlchthys chllensls Reagan,
1914, Chellodactylus varlegatus Valen-
clennes, 1833, Goblesox marmoratus
Jenyns, 1842 and Auchenlonchus
mlicrocirrhls Valenclennes, 1836 (Table
1Y+ With the exception of the latter
twe specles which were only found In
late summer (March), the remalnder of
these nline specles were collected
throughout the time span-of this study.

Analysls of the body slze of the
specles collected (Table 1) shows +hat
most temporary specles In tldepools
were juvenlle Indlviduals (e.g., G.
nigra, G. leevifrons, C. varlegatus and
€. marmoratus). Large Indlviduals of
these specles are common components of
rocky subllttoral habltats along this
coastline (Moreno et al. 1979). Resi-
dent specles In these habitats, ho-
wever, are represented by both Juvenile
and adult Indlviduals, primarily the
latter.
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Trophlc composition of the Inter-
t1dal flshes ceptured 1s composed of
efght primarily carnlvorous specles
(72.7%). Ne strletly herblvorous
species were found, although the spe-
cles classifled as omnlvorous (S.
virldis and G. loevifrons; 18.2%) have
been found to have a primartly herbl-
vorous dlet In subtidal habltats (F.P.
0Jeda, personal observations). Aphos
porosus, belng a strict cernlivorous
specles (Mann 1954), was clessifled as
fasted (9.1%) because all gut contents
analyzed were empty. The dietary com—
positicon of the flsh specles analyzed,
expressed as percentage frequency ot
total food welght Is presented In Table
2. The most Important group In the
dlet of these predators was benthlic
crustacean prey, particulerly amphl-
pods, decapods and Isopods (Table 2).
Gastropod and blvelve molluscs were
Important prey Items for some of these
flsh species (e.g. for C. variegatus)
(Table 2). Only G. laevifrons and 5.

viridls were found to consume fllamen-

tous macroalgal specles (particularly
green algae) iIn large proportions
(Table 2}. Other groups such as poly-
chaets and Insects made up a s=mall
proportlon of the diet of these fishes
(Table 2).

The speclflc dletary composltion of

the flve most abundant fIsh specles
collected !s summarlzed In Table 3.
The most generallst benthic predator
was G. nlgra, which preyed upon a total
of 16 Invertebrate taxa. Crustaceans,
particularly amphlpods (several spe-
cles) and decapods such as Petreollsthes
violaceus, were the most lmportant prey
Item for G. nlgra, as well as for T.
chllensls and C. varlegatus (Teble 3).
The blvalve, SemImytlius algosus, was
also an Important prey of C.
varlegatus. Several fllamentous algal
specles such as Enteromorpha, Ulva and
Gelldlum were the most Important Item
In the gut contents of G. lasevifrons
and S. viIrldls (Table 3}. Small Indi-
viduals of S. algosus, common Inhabl-
tants of algal mats, were also found In
lerge quantitles In the gastrlc con-
tents of these specles (Table 3).

The Intertldal flshes studled showed
sim!lar niche breaths, ranging from 2.9
to 3.9 (Shannon-Wlener dlversity In-
dex). Three specles palrs showed
extensive niche cverlaps (T. chllensls
- G. nlgra: 0.76, G. laevifrons - S.
virldls: 0.72 and C. varlegatus - T.
chllensis: 0.80). The remalnder pairs
had overlap values smaller than 0.50 as
consequence of thelr dlfferentlal utl-
I1zatlon of benthlic prey (see Table 3).

DISCUSSION

The number of flsh specles encountered
In thls study Is comparable to that
ocbserved In similer rocky Intertidal
habltats of other temperate coastlines.
Mistry et al. (1989) found 15 specles

1n a central Callfornlan Intertidal
zone, which Is In accordance with what

Grossman (1982) and Matson et al.
(1986) documented for simller Inter-
tidal poels In protected areas.
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TABLE 3. Gut contents of the five most abundant fish species captured in 6 tide-
pools of central Chile. N = Number of individuals % W = Percentage of
total food weight Ns = Number of stomachs analized.

PREY 6. nigrs 1. chilensis C. varlegatus G. laevifrons 3. virldis
LI 3 nosv NoOEW LI ] LI N
CRUSTACEANS
Amphipods 1186 24,0 207 48,2 W7 27,7 553 5.0 136 0.9
Degapods ) :
Petrolisthes violsceus 13 25,7 z 19,0 - - 339 - -
Cyclograpsus clnereus 5 16,3 - - - - - - - -
megalope larvae 6 6,0 - - - - - - - -
unldantified - 8,0 - 20,0 - = - 2.1 - -
Isopods
Exelrolans hirsuticauds 14 0,7 - - 7 15,3 66 2,8 - -
Cirolana robusts 17 1,0 - - 395 80 3,2 o0
Isocladus sp. 7T 03 - = » = - - - -
Cumaceans 24 0,5 - - 22 0,8 % 1,1 47 0,4
Barnacles (cirri) - 0,1 - - - - ~ 0,1 - 0,
MOLLUSCS
Gastropods
Collisells araucama 9 2,9 - = 1 0,7 15 1,1 8 0,2
Collisells cecllizna bo1,0 - - - - 10 6,7 4 0,1
Collisella orbignyl 6 1,3 - - - - - - -
Littoring sravcans 3 0,5 - - - - 6 0,2 2 0
Littorines paryviams 2 0,3 - - - - - - - -
Bivalves
Semimytilos algosus 53 5,0 ' 2.9 21,5 257 12,0 673 21,0
Polychaetes
Nereldidas 21 5,0 2 1,9 3 2,1 13 1,5 - -
Pislonidae - - - - - - 6 0,5 - -
INSECTS 31,0 - - 0 2,8 80 0,9 -
ALGAE - - - - 56,0 3.8
OTHER 0.6 8,2 19,6 0,8 45,3

Ns 72 17 9 81 "
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Beckley (1985a) and Collette (1986)
found simllar numbers of fl1sh species
In Intertidal habltats off the coast of
South Afrlica and New England, respac-
tlvely. Further, the number of feml-
|les represented Is also In agreement
to that reported for other Intertidal
zones worldwlde (see Glbson 1982).

Graus nigra and G. laevifrons were
by far the most abundant tlshes In this
study. These specles also showed the
highest recclonlzation rates after
repeated removal. Thls may be owing to
the fact that these girelllds do not
present clesr homing behaviors as
suggested by Grossman (1982) for other
temperate flshes. VlIsual censuses of
tish done by the authors in the shallow
subtidal zone at these same localltles
show that Juvenile Indlviduals of 6.
Isevifrons, but not of G. nlgra, ere
common and ebundant components of these
envtronments. Repopulatlon of +lde-
poocls by these glrelllds, therefore,
must have occurred by local migration
from adJacent Intetldal pools {for 6.
nigra) snd from the shallow subtlidal
zone (for 6. leevifrons).

As I+ has been documented tor other
temperate rocky coasts (Glbson 1982,
Beckley 1985b), the Intertidal fish
assemblage studled can be classifled
Into +two components: reslident specles
and temporary specles. Oominant resi-
dent specles belonged to the famllles
Tripteryglidae, Blennlldas and Cllinldee
(Teble 1), whlch have been reported as
typlcal members of rocky Intertidal
pools (Glbson 1982). Year-round resi-
dency of Clinlds and Blenlolds in tidal
poels has been explained with reference
to several reproductive adsptatlions In
these flshes that reduce the pelaglc

phase of thelr Ilfe cycles (Glbson
1969). Most temporary or translent
specles In thls study were juvenlle of
the famllies Kyphosldae (Girelllnae),
Chellodactylidae and adults of Batra-
choldlides (Teble 1). The seasonal
occurrence of young recrults of G.
nigra and 6. lsevifrons es well as of
Juvenlle of C. varlegatus Indicates
that Intertlidal rock-poocls of Central
Chile are Important nursery sreas for
these specl;as. Further, the absence of
Juvenltles of these specles noted In
other coastal habltats (e.g., subtidal)
also suggests that they could use rock-
pools as meln nursery eress. Simllar
results have been reported by Beckley
(19850} and Bennett (1989) for Inter-
t1dal fishes along the coestline of
South Africa.

The Intertidal flIsh assemblage
studled was composed malnly by carni-
vorous specles (Table 2). FPredation
pressure effected by these flshes Is
heavlly concentrated upon benthlc
Invertebrate prey such as amphlpods and
decapods, which have been shown to
represent energy-rich prey (0Jede &
Deerborn, In press). Primarlly herbl-
vorous flsh, on the other hand, were
poorly represented In thls assemblage,
although two specles (G. laevlfrons and
$. virldls) Included |args proportions
of macroalgae In thelr dlets (Table 2).
Comparable results have also been
documented by Grosmann (1982}, Matson
et al. (1986) and Yoshlyama et al.
(1986) In Callfornlan waters. The
scarclty of herblvorous fishes In tem—
perate |atltudes has been traditlonally
explalned as & consequence of blogeo-
grephlc patterns exhlblted by Percolds

(which Include the majorlty of the
known herbivorous flsh femilles}, and
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to exlsting physlologlcal contralnts however, polnt out that herbivery mey
for wutllization of algal material In well represent a real (l.e. functlonal)
cold waters (Mead 1970, Wheeler 1980). and common phenomenon among temperste
Recent studies and ongolng research by fishes (see Horn 1989),

one of the authors (F.P. 0Jeda),
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