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ABSTRACT. Kelp forests support species-rich food webs that predator-prey interactions may sustain. Here, 

we analyze prey availability and stomach contents of the predatory fish Prolatilus jugularis in an unexplored 

subtidal kelp forest of Lessonia trabeculata in south-central Chile. In the kelp forest, 42 invertebrate taxa and 

1016 individuals were observed. In the diet of P. jugularis, 21 taxa and 130 individuals were identified. 

Crustacea, particularly amphipods, were the dominant and more frequent taxa in the kelp forest and stomach 

contents. Annelida and Mollusca were also present in the kelp forest and diets but were less abundant. We did 

not find a statistically significant correlation between kelp forest and stomach-content prey abundances and 

frequencies. Also, dominance structure significantly differed between kelps and stomach contents. Our results 

indicate that P. jugularis could feed in other habitats outside the survey area. Seven predatory fish were sampled 

in the kelp forest. Pinguipes chilensis was the dominant fish, with 65% of the total fish biomass, followed by   

P. jugularis with 20%. 

Keywords: Prolatilus jugularis; Lessonia trabeculata; kelps; stomach content analysis; predatory reef fish; 

benthic invertebrates 

 

 

 

INTRODUCTION 

Kelp species are found along 25% of the world's 

coastlines, providing many ecosystem goods and 

services (Smale et al. 2020). They constitute a struc-

turally complex type of habitat that supports the assem- 
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blages of highly diverse communities and food webs 

(Dayton 1985, Thiel et al. 2007, Trujillo et al. 2019, 

Velasco-Charpentier et al. 2021), providing food, 

shelter, and habitat for larval settlement (Teagle et al. 

2017, Riquelme-Pérez et al. 2019). These areas not only 

provide favorable habitat options for reef fishes (e.g. 
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feeding grounds, nursery habitat, and refuge from 

predators) (Norderhaug et al. 2005, Witman & Lamb 

2018) but also for the prey species on which they feed 

(Angel & Ojeda 2001, Pérez-Matus et al. 2007). 

The trophic organization, dynamics, and diversity of 

kelp forest communities may be influenced by 

predator-prey interactions (Ojeda & Dearborn 1991, 

Angel & Ojeda 2001, Pérez-Matus et al. 2007, 2017). 

Large predatory fish can maintain biodiversity by 

controlling smaller fish and invertebrates at interme-

diate and lower trophic levels (Campanella et al. 2019), 

e.g. sea urchins, that can otherwise consume entire kelp 

forests (Dayton et al. 1998, Estes et al. 2011). The 

ability of predatory fish to control local community 

structure is related to variations in feeding, foraging 

tactics, migratory behavior, individual prey behavior, 

morphological specializations, and predator gape 

allometry (Scharf et al. 2000, Pérez-Matus et al. 2012). 

Along the Chilean coast, the role of different coastal 

fish predators in controlling prey species, such as sea 

urchin populations, is less known (Riquelme-Pérez et 

al. 2019). Many predatory fishes have been subject to 

intense fishing activity, and the population of the fish 

has declined in north-central Chile (Godoy et al. 2010, 

Riquelme-Pérez et al. 2019).  

Prolatilus jugularis (Valenciennes, 1833) is a 

carnivorous predatory fish that is distributed in the 

southeast Pacific from Huacho, Peru (11°11'S) to 

Chiloé Island, Chile (43°43'S) (Vera-Duarte & 

Landaeta 2017). It is an important artisanal fisheries 

species in Chile, especially in the central to northern 

regions (Moreno & Flores 2002). This fish has mostly 

been known to inhabit shallow demersal rocky and 

sandy bottom habitats in coastal areas up to 20 m 

(Pequeño & Lamilla 1995, Pérez-Matus et al. 2007, 

2017), but also in deeper waters to 200 m (Mann 1954, 

Pequeño 1975, Nakamura et al. 1986). Previous studies 

have shown that P. jugularis principally feeds on 

benthic and demersal organisms in which sedentary 

polychaetes and, to a lesser extent, crustaceans are the 

main prey (Meléndez 1989, Moreno & Flores 2002, 

Vera-Duarte & Landaeta 2017). P. jugularis has been 

studied in central Chile (Moreno & Flores 2002), but 

little is known about this species in southern Chile, 

where it can reach relatively large abundances. 

Unlike the central to northern coastlines of Chile, 

where kelp forests are heavily exploited (Pérez-Matus 

et al. 2017, Riquelme-Pérez et al. 2019, Gouraguine et 

al. 2021), in the south-central region kelp forests are 

still abundant and mostly unexplored (Trujillo et al. 

2019). Therefore, there is a need and opportunity to 

increase our knowledge about fish predators and their 

role in these kelp forests, where very little data exists 

on how kelp forests function and support ecosystem 

services for predators. 

Here, we describe the dietary composition of a 

predatory fish, the Pacific sand perch P. jugularis, and 

its potential food sources in a Lessonia trabeculata kelp 

forest in south-central Chile. In addition, we collected 

survey data on the predatory fish community to 

compare the abundance and biomass of P. jugularis to 

the other species. If kelp forests harbor potential prey 

for fish, we predicted a positive association between the 

abundance of species found within the kelp forest and 

those found in the stomach contents of P. jugularis. 

MATERIALS AND METHODS 

Study site 

Sampling was conducted on the south-central coast of 

Chile at Morro Gonzalo, Corral (39°51'05.27"S, 

73°27'02.38"W) (Fig. 1a). The site is semi-protected 

from the prevailing southerly swell. The L. trabeculata 

kelp forest at this site is around 500 m2 with depths of 

up to 12 m (Trujillo et al. 2019). The substratum within 

the kelp forest consists of boulders, large rocks, and 

sand bottom. The understorey assemblage encompasses 

fish, invertebrates, and algae (Fig. 1b). Observations 

from our dive surveys indicated that P. jugularis (Fig. 

1c) and other fish predators patrol the kelp forests of 

this region, especially Pinguipes chilensis, Calliclinus 

geniguttatus, and Sebastes oculatus (Table 1). 

Sampling of benthic invertebrates and fishes 

Benthic invertebrates were sampled on March 15 and 

18, 2020 (Fig. 1d). On each date, five 50×50 cm 

quadrats were haphazardly deployed in the kelp forest 

along transects at depths between 7 and 10 m. Scraping 

knives were used to remove all mobile species within 

each quadrat, based on the methods of Palma & Ojeda 

(2002) and Pérez-Matus et al. (2012). All samples were 

labeled and preserved in glass jars with 90% ethanol 

until processing in the facilities of Universidad Austral 

de Chile in Valdivia. On the same dates, 13 adult 

individuals of P. jugularis were fished above the kelp 

forest by handline in approximately 7 m of water, using 

fresh local clams as bait. Fish were immediately frozen 

after capture to prevent further digestion of stomach 

contents. To determine the prey composition of P. 

jugularis, all stomachs and intestines were removed 

and sampled following the methods of Buckland et al. 

(2017). Using a Euromex dissecting microscope (20x), 

invertebrates were identified to the lowest possible 

taxonomic level using taxonomic references (Palma  
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Figure 1. Sampling site at Morro Gonzalo, south-central Chile. a) Map of sampling site, b) understory habitat in kelp forest 

of Lessonia trabeculata, c) Prolatilus jugularis in benthic habitat of L. trabeculata, d) taxa sampled from the understorey 

habitat in the kelp forest, e) taxa sampled from stomachs of P. jugularis. Simon Gartenstein took all photographs except 

photograph (c), which was taken by Eliseo Fica. 
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Table 1. The number of individuals, total biomass (g), fork length range (cm), and average fork length (cm) of predatory 

fish that were surveyed from October 2020 to May 2021 using underwater visual census (UVC) along six transects in kelp 

forests of Lessonia trabeculata at Morro Gonzalo, south-central Chile. The mean length for Prolatilus jugularis also 

includes measurements of individuals fished from the kelp forest for stomach analyses (n = 13 fish; average length = 23.6 

cm). The length range for all individuals of P. jugularis was 15-35 cm.  

 

Taxa 

Number of 

individuals 
(ind per transect  

area 200 m-2) 

Total 

biomass  
(g) 

Mean 

length 
(cm) 

Length 

range 
(cm) 

Perciformes Pinguipedidae Pinguipes chilensis 46 11,670 25.6  10-40 

   (Valenciennes, 1833)        

   Prolatilus jugularis 36 3598 23  15-35 

   (Valenciennes, 1833)        

  Cheilodactylidae Cheilodactylus variegatus 4 1340 27.5  25-35 

   (Valenciennes, 1833)        

  Eleginopsidae Patagonotothen sp. 109 740 8.7  7.5-15 

   (Cuvier, 1830)        

  Labrisomidae Calliclinus geniguttatus 9 67 8.6  7.5-10 

   (Valenciennes, 1836)        

Scorpaeniformes Congiopodidae Congiopodus peruvianus 1 101 20 20 
   (Cuvier, 1829)        

  Sebastidae Sebastes oculatus 6 357 14.2  7.5-25 

   (Valenciennes, 1833)       

    Total 211 17,873    

 

 

 Ojeda 2002, Thiel et al. 2003, Zagal et al. 2007, Thiel 

 Hinojosa 2009) (Fig. 1e, Table 2). 

During fish surveys between October 2019 and May 

2021, the size of P. jugularis and the most abundant 

predatory fish species were measured along six 50×8 m 

transects (Table 1). The size of each fish was estimated 

to the nearest centimeter using an underwater visual 

census (UVC) based on the methodology of Frid et al. 

(2013) and Edgar et al. (2020). To ensure accuracy in 

size estimation, divers used a 'reference pole' (an 80 cm 

length of PVC, labeled with centimeter increments and 

mounted at the end of a 1.5 m pole) to benchmark visual 

estimates (Frid et al. 2013). Individual fish weights 

were calculated from lengths using species-specific 

length-weight conversions from FishBase (www. 

fishbase.org). 

Statistical analysis 

Species accumulation curves were produced to assess 

whether the sampling effort was enough to represent 

the species diversity of kelp forests and the diet of P. 

jugularis (Colwell & Coddington 1995). To that aim, 

taxonomic richness was expressed as the number of 

taxonomic identities occurring in each sample. The 

representativeness of our sample size was further 

assessed by calculating the bias-corrected Chao 

estimator of extrapolated species richness separately 

for kelp forest and stomach contents (Chao 1987). Chao 

quantifies the number of unseen species and adds them 

to the observed species richness (Colwell & Coddington 

1995).  

To quantify the relative abundances and incidence 

of species from the kelp forest and diets of P. jugularis, 

we calculated the numerical frequency (N) and 

frequency of occurrence (F) (Pinkas et al. 1971, Hyslop 

1980, Castañeda-Fernández-de-Lara et al. 2005, 

Buckland et al. 2017, Tripp-Valdez et al. 2023). For N, 

we calculated the number of individuals of each taxon 

as a percentage of the total number of individuals of all 

taxa from kelp forest samples and stomach samples. For 

F, we calculated the percentage of observations in 

which each taxon occurred for kelp forest samples and 

stomachs.  

 Spearman rank correlation coefficient (rs) was used 

to calculate the correlation between kelp forest samples 

and stomach contents. N and F were analyzed 

separately. A general linear model (LM) was used to 

compare rank abundance curves between the kelp forest 

assemblage and stomach contents. The relative 

abundance of each species was log10-transformed for 

this analysis. Analyses were conducted using R version 

4.3.2 (R Development Core Team 2023). 
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RESULTS 

Predatory fish community 

The size of P. jugularis in this study indicated that all 

fish sampled were adults (Meléndez 1989, Angel & 

Ojeda 2001, Medina et al. 2004). The adult size range 

for P. jugularis in a population from Pisco, Peru, started 

at 9.1 cm (Vélez et al. 2003). Seven predatory fish 

species were observed in the kelp forest during fish 

surveys. Fish abundance (number of individuals) was 

dominated by Patagonotothen sp., followed by P. 

chilensis and P. jugularis (109, 46, and 36 ind 200 m-2, 

respectively, Table 1). Biomass, however, mostly 

accounted for P. chilensis, P. jugularis, and Cheilo-

dactylus variegatus (11,670, 3598, and 1340 g 200 m-2, 

respectively, Table 1). The largest individuals of the 

assemblage belonged to C. variegatus (mean = 27.5 cm, 

range = 25-35 cm), P. chilensis (mean = 25.6 cm, range 

= 10-40 cm), and P. jugularis (mean = 23 cm, range 

=15-35 cm, Table 1). 

Prey diversity in kelp forest and diet of Prolatilus 

jugularis 

In the kelp forest, there were 42 invertebrate taxa and 

1016 individuals (Fig. 2, Table 2). The species-

accumulation curve suggested the presence of a 

relatively small number of unseen species associated 

with the kelp forest, as indicated by the Chao estimator 

of 45.3 (SE = 3.03) (Fig. 2). Crustacea was the 

dominant taxa category with 27 species (N = 53.3%; F 

= 40%) (Table 2). The Amphipoda were the most 

abundant (N = 34%), common (F = 62%), and diverse 

(10 taxa) in the kelp forest. Annelida (Polychaeta and 

Sipuncula) were relatively abundant/common (N = 

12.5%; F = 25.6%) and diverse (9 taxa). Mollusca 

(Gastropoda, Nudibranchia, and Bivalvia) represented 

18.5% (N) of the total abundance, occurred in 36.3 

samples (F), and encompassed seven taxa (Table 2). 

The most abundant and frequent taxon in the kelp forest 

was Stauromedusae larvae (N = 14.6%; F = 100%), 

followed by the bivalve Tricolia macleani (N = 14.3%; 

F = 90%; Table 2). 

For the diets, P. jugularis, 21 taxa, and 130 

individuals were sampled (Fig. 2, Table 2). In this case, 

the Chao estimator suggested the occurrence of a 

relatively large number of unseen species as indicated 

by the Chao estimator of 30.2 (SE = 7.76). All of the 13 

P. jugularis stomachs contained identifiable prey. 

Crustacea was the dominant taxa category with 14 

species (N = 87.7%; F = 19%). The Amphipoda were 

the most abundant and frequent with five taxa (N = 

36.2%; F = 26%), but the Decapoda were most diverse 

with six taxa (N = 14.6%; F = 13%; Table 2). Other taxa 

identified in the diets of P. jugularis were the Annelida 

with three taxa (N = 6.2%; F = 15%) and the Mollusca 

with two taxa (N = 3.1%; F = 12%). The most abundant 

taxon in all stomachs was the isopod Exosphaeroma 

gigas (N = 33.1%; F = 31%), followed by unidentified 

amphipods (N = 25.4%), which were very frequent       

(F = 69%; Table 2).  

Fish scales were present in the stomachs of 7 out of 

13 fish. Digestion in the stomachs and intestines of P. 

jugularis was evident due to the presence of a thick, 

sticky mucus consisting of unidentifiable body parts 

(mostly crustaceans but also soft-bodied taxa such as 

polychaetes) and benthic material (sand, sediment, 

shell fragments, and pebbles) (Table 2). We observed a 

non-statistically significant correlation between 

invertebrate species of the kelp forest and in the 

stomachs of P. jugularis, for N (rs = -0.04, P = 0.79) 

and F (rs = 0.11, P = 0.46). In addition, the slope of the 

species-rank abundance curves differed between kelp 

forest and stomach assemblages (between-slope 

difference = 0.02 [CI = 0.01-0.02], R2 = 0.96, P < 

0.001; Fig. 3). The slope of the kelp forest assemblage 

was steeper than that of the stomach content, indicating 

a stronger dominance (e.g. lower evenness) in the 

former than the latter. 

DISCUSSION 

In this study, evidence suggests that kelp forests of L. 

trabeculata are resource-rich and may serve as an 

important food source for fish species. However, we 

must reject our hypothesis as there was no correlation 

between invertebrate species in the kelp forest and 

stomachs of P. jugularis. Perhaps P. jugularis feed in 

areas outside the sampling zone, e.g. other kelp forests 

or reefs. Larger mobile fish, such as the adult P. 

jugularis surveyed in this study, may have access to 

external food sources outside local kelp forests 

(Trebilco et al. 2013, Gartenstein et al. 2024). Mobile 

reef fishes that forage and aggregate locally or between 

habitats could be important conduits for increasing 

local reef production at various trophic levels (Trebilco 

et al. 2016, Gartenstein et al. 2024). 

In the kelp forests of L. trabeculata, crustaceans 

were the most abundant and diverse taxa (Vásquez et 

al. 2001, Palma & Ojeda 2002, Pérez-Matus et al. 

2012). Crustaceans are a high-energy resource (Palma 

& Ojeda 2002, Pérez-Matus et al. 2012). They are 

abundant in diets of predatory reef fish of coastal Chile 

(Ojeda  Dearborn 1991, Palma  Ojeda 2002, 

González  Oyarzún 2003, Medina et al. 2004, Pérez-
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Figure 2. Species accumulation curves showing species richness for the number of samples (number of quadrats, 

n = 10) and diet of Prolatilus jugularis (n = 13 stomachs) from kelp forests of Lessonia trabeculata.  

 

 

Matus et al. 2012). The high content of proteins, lipids, 

and carbohydrates in crustaceans most likely makes 

them a valuable trophic resource for predatory fish 

(Manly et al. 2002, Baeza-Rojano et al. 2014). 

All stomachs of P. jugularis contained identifiable 

taxa in this study. In contrast, in northern Chile's kelp 

forests, the stomachs of P. jugularis were 67% empty 

(Medina et al. 2004). In another study, P. jugularis was 

removed from the analysis because most of its 

stomachs were empty (Angel & Ojeda 2001). Varia-

tions in diet composition and stomach fullness may be 

due to digestion rate, degree of mastication, type of 

prey ingested (e.g. soft-bodied prey such as polychaetes 

and molluscs are digested faster than crustaceans), and 

capture and storage methods (Rindorf & Lewy 2004, 

Buckland et al. 2017). The physiology and behavior of 

fish predators and seasonal changes in prey type and 

availability can also affect diets (Ojeda & Muñoz 1999, 

Pérez-Matus et al. 2012). In our study, the fact that all 

stomachs of P. jugularis had taxa indicates that the kelp 

forest habitat is resource-rich with the availability of 

substantial prey.  

In the kelp forest and diet of P. jugularis, the most 

abundant and diverse taxa were crustaceans and, to a 

lesser degree, molluscs and polychaetes. Although the 

information on the diets of fish in kelp forests of L. 

trabeculata of south-central Chile is scarce, a study by 

Cornejo-Acevedo et al. (2014) at Morro Gonzalo 

showed that the predatory fish P. chilensis and C. 

variegatus had a similar diet composition to P. 

jugularis in our study, which was composed mostly of 

crustaceans, with less abundance and diversity of 

molluscs and polychaetes. Of the crustaceans, 

amphipods were the most abundant and diverse in the 

kelp forest and the most abundant in the diet of P. 

jugularis. Other investigations in kelp forests of L. 

trabeculata have also shown the predominance of 

amphipods in the diets of P. chilensis (Moreno & 

Zamorano 1980, González & Oyarzún 2003), C. 

geniguttatus (Moreno & Zamorano 1980), and C. 

variegatus (Palma & Ojeda 2002, Medina et al. 2004, 

Pérez-Matus et al. 2012). Amphipods were probably 

not limited in the kelp forests due to their high 

abundance and diversity (Palma & Ojeda 2002), which 

may reduce the costs required by predatory fish to 

search, capture, and handle larger and more mobile 

prey (Scharf et al. 2000, Sih & Christensen 2001). 

Although decapods were less abundant and frequent 

than amphipods in the kelp forest, they were the most 

diverse taxa in the stomachs of P. jugularis. 

Furthermore, decapods were more abundant and 

diverse in the stomachs compared to the kelp forest, 

suggesting plasticity in prey selection. Decapods have 

been mentioned as the preferred prey for many 

predatory reef fish species (Pérez-Matus et al. 2012, 

Cornejo-Acevedo et al. 2014). In our study, perhaps P. 

jugularis selected the decapods because of their larger 

size and greater energy potential (Manly et al. 2002,  
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Table 2. Results for numerical frequency (N) and frequency of occurrence (F) for benthic invertebrate taxa sampled in kelp 

forests of Lessonia trabeculata and from stomachs of Prolatilus jugularis at Morro Gonzalo, south-central Chile. 

 

Taxa       N(%)        F(%) 

Crustacea Amphipoda Peramphithoe sp. 

Heterophoxus sp. 

Aora typica 

Melita sp. 

Paramoera sp. 

Jassa sp. 

Caprellina longicollis 

Caprella scaura 

Paracaprella pusilla 

Unid. amphipod 

11.7 

3.3 

0.6 

1.8 

0.8 

1.7 

2.1 

2.5 

0.1 

9.5 

5.4 

0.8 

2.3 

2.3 

0 

0 

0 

0 

0 

25.4 

 100 

60 

50 

60 

20 

20 

60 

50 

100 

100 

23 

8 

23 

8 

0 

0 

0 

0 

0 

69 

 Tanaidacea Zeuxo marmoratus 1.8 0  70 0 

 Decapoda Hemigrapsus sp. 

Alpheidae 

Romaleon setosum 

Cancer plebejus 

Taliepus dentatus 

Crab megalopa 

Unid. decapod 

0.1 

0.1 

0 

0 

2 

0 

0 

0.8 

0 

1.5 

3.9 

1.5 

2.3 

4.6 

 10 

10 

0 

0 

100 

0 

0 

8 

0 

8 

8 

15 

8 

31 

 Isopoda Exosphaeroma gigas 

Ischyromene menziesi 

Meridiosignum menziesi 

Ianiropsis sp. 

Anthuroidea 

0.3 

0.8 

0.8 

5.7 

0.1 

33.1 

0 

0 

0 

0 

 20 

20 

40 

40 

10 

31 

0 

0 

0 

0 

 Copepoda Copepoda 6.3 0  60 0 

 Ostracoda Ostracoda 0.4 3.1  20 15 

 Pycnogonida Pantopoda 0.7 0  40 0 

 Insect larvae Unidentifiable 0.4 0.8  20 8 

Annelida Polychaeta Ampharetidae 

Capitellidae 

Hesionidae 

Nereididae 

Phyllodocidae 

Sabellidae 

Paraonidae 

Unid. polychaete 

2.3 

0.3 

0.4 

4.5 

0.3 

0.5 

0 

0.2 

0 

0 

0 

1.5 

0 

0 

1.5 

3.1 

 10 

10 

30 

90 

20 

40 

0 

20 

0 

0 

0 

15 

0 

0 

8 

23 

 Sipuncula Golfingiidae 4.1 0  10 0 

Nemertea Neonemertea Unidentifiable 0.7 0.8  30 8 

Mollusca Gastropodia 

Nudibranchia 

Tricolia macleani 

Phidiana lottini 

Hancockia schoeferti 

Diaulula punctuolata 

Doto uva 

Unid. nudibranch 

14.3 

0.3 

0.4 

0.2 

1.2 

0 

2.3 

0 

0 

0 

0 

0.8 

 90 

20 

30 

20 

40 

0 

15 

0 

0 

0 

0 

8 

 Bivalvia Gaimardia trapesina 

Brachidontes granulata 

2 

0.2 

0 

0 

 70 

20 

0 

0 

Echinodermata Echinoidea 

Asteroidea 

Loxechinus albus 

Patiria obesa 

0.1 

0.2 

0 

0 

 10 

10 

0 

0 

Cnidaria Stauromedusae Unidentifiable 14.6 2.3  100 15 
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Figure 3. Species-rank abundance curves show the number of individuals (log10 abundance) for species in the kelp forest 

and diet of Prolatilus jugularis. 

 

 

Pérez-Matus et al. 2012), which could also be the case 

for the isopod Exosphaeroma gigas, one of the largest 

and most abundant taxa in the diet of P. jugularis (N = 

22.1%), yet scarce in kelp forest samples (N = 0.3%) 

(Table 2).  

Molluscs were more abundant and diverse in the 

kelp forest compared to the diet of P. jugularis, 

suggesting they were not preferred prey. However, 

other studies of predatory fish in kelp forests have 

shown molluscs to be more prominent in their diets 

(Palma & Ojeda 2002, Medina et al. 2004, Pérez-Matus 

et al. 2012) when compared to P. jugularis in our study. 

Polychaetes were also less abundant and diverse in the 

diet of P. jugularis, as shown in other dietary studies of 

predatory fish (Medina et al. 2004, Cornejo-Acevedo et 

al. 2014). Perhaps the greater availability of better-

quality prey, such as crustaceans, which are high in 

energy due to their content of proteins, lipids, and 

carbohydrates (Palma & Ojeda 2002, Pérez-Matus et al. 

2012, Baeza-Rojano et al. 2014), may reduce the need 

for P. jugularis to select molluscs and polychaetes. 

However, an investigation by Meléndez (1989) in soft-

sediment habitats found that P. jugularis fed principally 

on sedentary polychaetes (86% of all taxa) and, to a 

lesser degree, crustaceans, suggesting that P. jugularis 

is a generalist predator and can change its dietary habits 

to be consistent with the type of habitat and availability 

of local resources (Medina et al. 2004). This demon-

stration of plasticity has also been shown for other 

predatory fishes in kelp forests of L. trabeculata 

(Medina et al. 2004, Pérez-Matus et al. 2012). 

Small pebbles, shell grit, and sediment in the 

stomachs mirrored the benthic composition in the kelp 

forest, providing further evidence for its benthic and 

demersal feeding behavior (Meléndez 1989, Reyes & 

Hüne 2012). Stomach content analyses also revealed 

the presence of fish scales in the diets of P. jugularis. 

However, there was no other evidence for piscivory 

(i.e. the presence of bones). Although P. jugularis is 

piscivorous (Mann 1954, Moreno & Flores 2002, Vélez 

et al. 2003, Reyes & Hüne 2012), the presence of scales 

in the stomachs may also be due to the ingestion of 

detached scales when they swim in schools or scales in 

the ingested sediments.  

Identification of taxa from the stomachs of P. 

jugularis was most likely affected by the ingested 

organisms that were partly digested and fragmented, 

which is probably one of the reasons correlations 

between kelp forest species and diet were weak and 

statistically non-significant. Additional samples 

(benthic invertebrates and P. jugularis) at an increased 

temporal and spatial scale would clarify food source 

potential in the kelp forest and diet composition. It is 

recommended that future studies combine traditional 

stomach content analyses with DNA-based (DNA 

barcoding) techniques with stable isotope analysis 

(Morais & Bellwood 2019), which will give a more 
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accurate description of abundances and species 

richness of consumed taxa and will avoid problems 

associated with the difficulty in identification of taxa, 

especially partially digested soft-bodied prey. Further 

studies of P. jugularis and P. chilensis at Morro 

Gonzalo are recommended to improve our under-

standing of the role of predatory fish and interactions 

with their habitat and prey, especially since together 

they contributed to 85.4% of the predatory fish biomass 

(15,277 g). 

CONCLUSION 

The study gives a snapshot of the predator-prey 

relationship of the Pacific sand perch P. jugularis in a 

kelp forest of L. trabeculata. We show that the feeding 

grounds of L. trabeculata are potentially resource-rich 

and may serve as important food sources for P. 

jugularis and, most likely, other predatory fish. Its 

carnivorous benthic diet indicated that it exploited 

mostly crustaceans, molluscs, and polychaetes. The 

species differences between the kelp forest and diet 

indicate that P. jugularis could feed in other habitats 

outside the survey area. P. jugularis was the second 

most common predatory fish in the kelp forest. 
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