
Vol.: (0123456789)
1 3

Environ Biol Fish (2023) 106:697–706 
https://doi.org/10.1007/s10641-023-01410-4

Describing the diet of a generalist feeder: the striped 
searobin (Prionotus evolans) from Narragansett Bay, Rhode 
Island (USA)

Margaret Heinichen · Anne Innes‑Gold · Joseph A. Langan · 
Tyler Richman · Jeremy Collie · Austin Humphries 

Received: 24 December 2022 / Accepted: 18 March 2023 / Published online: 27 March 2023 
© The Author(s), under exclusive licence to Springer Nature B.V. 2023

Abstract The warm-water species, striped searobin 
(Prionotus evolans), has colonized Narragansett Bay 
(Rhode Island, USA) in recent decades. To clarify the 
high variability of past investigations, the aim of this 
study was to characterize the diet of striped searobins. 
Stomach contents from searobins collected through-
out Narragansett Bay in 2019 were identified and 
analyzed. Diet varied ontogenetically, seasonally, and 
regionally. The ontogenetic changes in diet reflected 
an expansion of searobin niche breadth: all searobins 
ate a diet with sand shrimp; however, smaller searob-
ins ate primarily sand shrimp, while larger searobins 
also consumed crustaceans and finfish. Searobin diet 
varied by month, but diet composition did not exhibit 
a singular trend. Regional variation was illustrated by 
a dominance of mysid shrimp in Upper-Bay searobin 
samples, while the Mid- and Lower-Bay samples 

contained larger proportions of other crustacea and 
sand shrimp. Their flexible diet provides strong evi-
dence that striped searobins are adaptable generalist 
feeders. Searobin stomachs included nine prey spe-
cies of economic importance; such predation could 
become more common as continued increase of habi-
tat use of searobins in Narragansett Bay may result 
in greater overlap with the occurrence of vulnerable 
juvenile stages of economically valuable species (e.g., 
winter flounder). The results of this work contrib-
ute to our understanding of the evolving role of the 
striped searobin in food webs, particularly those in 
Southern New England (USA).

Keywords Food web · Generalist feeder · Climate 
change · Niche breadth · Scavenger

Introduction

Generalist feeders consume a wide variety of prey 
and are often better equipped to adapt to changes in 
food resources compared with specialized feeders 
(Jennings and Brander 2010). In warming ecosys-
tems, warm-water generalists may occupy a progres-
sively larger niche as they both consume and compete 
with the original species of the ecosystem. As envi-
ronmental change in marine ecosystems may cause 
variations in prey availability, the role of generalist 
species in connecting food web nodes in communi-
ties will also become increasingly important. This 
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is particularly true in estuaries, which are especially 
sensitive to environmental change and have been 
noted to be dominated by generalist species, includ-
ing crabs, gastropods, and fishes (Miller and Dunn 
1980; Dolbeth et  al. 2008), both in terms of physi-
ological adaptations and feeding strategy (Elliott and 
Whitfield 2011).

Narragansett Bay (Rhode Island, USA) is a rapidly 
warming temperate estuary in the Southern New Eng-
land region of the Northeast US Continental Shelf 
Large Marine Ecosystem, an area that has seen sig-
nificant shifts in temperature and species assemblages 
in recent decades (Collie et al. 2008; Lucey and Nye 
2010). The rising water temperatures have allowed 
many warm-water summer transient species to colo-
nize the estuary, resulting in a decline of cold-water 
resident species (Collie et  al. 2008). An example of 
a summer transient species, the striped searobin (Pri-
onotus evolans, family Triglidae) is a benthic omni-
vore found in coastal temperate waters in the western 
Atlantic (Collette and Klein-MacPhee 2002). Striped 
searobins were first recorded in scientific surveys 
of Narragansett Bay in 1963, though they were not 
observed regularly until the 1970s. Since their arrival, 
the species has exploded in abundance, now ranking 
as the 7th most abundant by biomass in the University 
of Rhode Island’s Graduate School of Oceanography 
(GSO) trawl survey during the last decade (Collie 
et al. 2008; URI GSO Fish Trawl, unpubl. data).

Striped searobin biology is strongly affected by 
temperature. They spawn in estuaries in summer 
months and migrate between the spawning grounds 
and deeper shelf areas with timing mediated by tem-
perature gradients (McBride and Able 1994; McBride 
et  al. 1997; McBride 2002). In Narragansett Bay, 
the timing of seasonal ingress and egress of striped 
searobins have each shifted by over a month since 
the 1960s in response to changing bottom tempera-
tures, which currently range from − 1 to 24  °C and 
are exhibiting the most rapid warming in winter (Bell 
et al. 2018; Langan et al. 2021). As the cold edge of a 
species’ thermal tolerance tracks local climate veloc-
ity more closely than the warm extreme (Fredston-
Hermann et  al. 2020), projected increases in Nar-
ragansett Bay temperatures, particularly of winter 
minimums, will likely expand searobin residence time 
further and lead to temperatures optimally aligned 
with the thermal niche of this species (~ 2 to 26 °C; 
Fulweiler et al. 2015; Bell et al. 2018; Kaschner et al. 

2019). Thus, the role of the striped searobin in the 
food web is likely becoming more influential as cli-
mate change continues to shift community structure.

While diet data for the striped searobin exist, 
there is little consensus in the literature, and the most 
comprehensive studies are now decades old. Oviatt 
and Nixon (1973) reported on searobin diet in Nar-
ragansett Bay, but both striped and northern searob-
ins (Prionotus carolinus) were grouped together in 
the analysis. These two searobin species were found 
to consume a wide range of prey including shrimp, 
crab, juvenile finfish, mollusks, and amphipods (Ovi-
att and Nixon 1973). However, we have since learned 
these congeners differ in many aspects of their ecol-
ogy and life history, including growth, thermal niche, 
and distribution (McBride and Able 1994; Froese and 
Pauly 2019). Striped searobin diet may have shifted 
since this original study in response to climate-driven 
changes in community composition in a warmer Nar-
ragansett Bay. In Long Island Sound, NY, striped 
searobins were found to be a generalist by Rich-
ards et  al. (1979). Others in the Hudson River estu-
ary, Long Island bays, and across the Northeast US 
Continental Shelf, however, found that, by weight or 
volume, striped searobin diet primarily comprised 
sand and mysid shrimp with little input from other 
taxa (Steimle et al. 2000; Sagarese et al. 2011) or that 
their diet was dominated by fishes and crabs (Smith 
and Link 2010). However, these previous diet studies 
have highly variable sampling regions, seasonal vari-
ation, and small sample sizes. The objective of our 
study was to quantify the diet of the striped searobin 
in Narragansett Bay and evaluate how it varies across 
spatial, seasonal, and ontogenetic scales. We hypoth-
esized that the species has a wide niche breadth and 
consumes a variety of prey types given the results 
from previous studies in the region.

Materials and methods

Sample collection and processing

We conducted field sampling from late May to early 
November 2019. The majority of fish were col-
lected from the GSO bottom trawl survey (Fig.  1), 
which is conducted weekly at 2 stations in Narra-
gansett Bay (Collie et  al. 2008). The Mid-Bay sta-
tion, Fox Island, is approximately 7 m in depth with 
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mud and shell substrate. The Lower-Bay station, 
Whale Rock, is just over 20 m in depth with similar 
substrate. An otter trawl with 5.1-cm (cm) cod end 
mesh was towed at 3.7 km/h (2 knots) for 30 min, 
and basic environmental parameters such as tem-
perature (°C) and salinity were recorded. Additional 
striped searobins were collected from the Rhode 
Island Department of Environmental Management 
(DEM) monthly bottom trawl survey, which is con-
ducted monthly at 13 stations in Narragansett Bay. 
The DEM survey uses an otter trawl fished with a 
0.6-cm mesh liner towed at 4.6  km/h (2.5 knots) 
for 20 min. Searobins retained from the DEM trawl 
were generally limited to those originating outside 
of the West Passage area that is sampled by the 
GSO trawl. Other opportunistic searobin samples 
included those captured by rod and reel, using arti-
ficial bait not included in stomach analysis (number 
of samples [n] = 3 with identifiable prey), as well as 
a Mid-Bay experimental midwater trawl (n = 3).

The processing of each fish consisted of measur-
ing total length (TL, cm), determining sex by visual 

inspection of the gonads, and weighing (g) the full 
stomach, empty stomach, and identifying stomach 
contents aggregated by the lowest discernible taxon 
with the aid of a dissecting microscope when neces-
sary. Specifically, each prey type was enumerated, 
weighed, and assigned a level of digestion. About 
half of the samples were processed on the day of col-
lection; however, approximately 43% of searobins 
(n = 127) were frozen within a few hours of collection 
for later dissection.

Analyses

For most analyses, prey species were assigned to 
broad taxonomic groups to reflect similarity of func-
tional trophic roles and to reduce variation in the data. 
An expanded diet with more specific prey categoriza-
tion can be found in Supplemental Table 1. Descrip-
tive statistics of diet are reported with 3 metrics: 
percent weight (%W), percent count (%N), and fre-
quency of occurrence (%FO). It is important to note, 
however, that prey counts were not able to be made on 
all searobin samples (i.e., if the prey were extremely 
well digested). Therefore, %N is only included in Sup-
plemental Table  1. Searobins were clustered by tow 
and size category for the weight and count metrics 
as described by Buckel et al. (1999) and Latour et al. 
(2008). Size categories were determined a priori based 
on age group in order to evaluate possible ontogenetic 
differences in diet. Size bins of small (TL < 18.5 cm; 
age 0–1), medium (18.5 cm ≤ TL < 27.4 cm; age 2–4), 
and large ( TL ≥ 27.5 cm; age 5 +) searobins were cre-
ated using size-at-age information for New England 
striped searobins (McBride 2002). Month and Bay 
region factors for analysis were also chosen a priori. 
The frequency of occurrence was calculated as the 
percent of non-empty searobin stomachs that con-
tained a particular prey taxon. Searobins with empty 
stomachs (n = 10) or searobins with stomachs consist-
ing of only unknown prey or plant and inorganic mate-
rial (n = 4) were removed from statistical analyses. 
Analyses were completed in R version 3.6.0 (R Core 
Team 2019).

Multivariate analyses similar to the methods of 
Davis et al. (2020) were used to analyze the compo-
sitional diet data of collected striped searobin. The 
prey weight proportion data, of identified prey types 
only, were first arcsine-square root transformed to 
reduce the impact of highly abundant prey categories. 

Fig. 1  Map of sampling stations in Narragansett Bay where 
striped searobins (Prionotus evolans) were collected. Samples 
were collected from the Rhode Island Department of Envi-
ronmental Management (DEM), University of Rhode Island’s 
Graduate School of Oceanography (GSO), a midwater trawl 
survey, or caught via rod and reel (R&R). Most samples came 
from the GSO Fox Island (FI) and GSO Whale Rock (WR) sta-
tions (Table 1)
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Significant differences (alpha level of 0.05) in the 
diet were identified with a permutational multi-
variate analysis of variance (PERMANOVA) on the 
Bray–Curtis dissimilarity matrix of the transformed 
data using the package “vegan” in R (Oksanen et al. 
2019). Here, the modified PERMANOVA test statis-
tic proposed by Anderson et  al. (2017) was used to 
accommodate heterogeneous group-wise dispersions. 
The effects of month of capture, region of capture, 
length, and sex on dietary composition were tested as 
covariates. Significant covariates were identified with 
a backward selection procedure, whereby variables 
were retained if their removal resulted in an increase 
of at least 0.01 in the residual coefficient of multiple 
determination (R2). Because their order in the PER-
MANOVA formula can impact estimated signifi-
cance, the covariates were also permuted during the 
selection process to ensure consistent results.

Niche breadth was used to compare intraspecific 
differences in resource use among searobin catego-
ries. This metric can be used to examine if a predator 
is acting as a “generalist” or “specialist” (Colwell and 
Futuyma 1971). Niche breadth was calculated with 
Levin’s standardized niche breadth Bi (Eq. 1.),

where pij is the clustered proportion of total prey 
weight for cluster i that was made up of prey j, and 
Ni is the number of prey groups eaten by predators 
in cluster i (Levins 1968). The resulting Bi varies 
between 0 and 1, where 0 represents a specialist pred-
ator in which all the diet is made up of a single prey 
category and a value of 1 represents a full generalist 
for which every prey is an equally important compo-
nent of the diet. We calculated niche breadth for the 
striped searobin using the clustered prey categoriza-
tion schemes described for the PERMANOVA.

The impact of the striped searobin on commer-
cially important species was examined by identifying 
prey types as commercially important if the species is 
caught and sold by commercial vessels in New Eng-
land waters (Atlantic Coastal Cooperative Statistics 
Program 2019). Categories such as “unknown flat-
fish” were not classified as commercially important as 
there are both commercially important and unimpor-
tant flounder species.

(1)Bi =

1

Σpij2
− 1

Ni − 1

Results

Diet and diet variability

Striped searobins (n = 303) were collected from 46 
unique sampling events (i.e., tows) from 14 locations 
in Narragansett Bay (Fig. 1; Table 1). There were 71 
clusters (i.e., a sample of searobins of a given size 
category caught in a given tow). Ten searobins had 
empty stomachs, and another four had no identifi-
able prey. Due to sampling difficulties, some searobin 
samples had missing information such as TL (n = 3) 
or were of undetermined sex (n = 18). The collected 
searobins ranged from 10.3 to 44 cm TL, and conse-
quently, the majority were assigned to the large size 
bin (n = 232), followed in abundance by medium 
(n = 46), and small (n = 12). There were 136, 128, and 
25 searobins with stomachs containing identifiable 
prey collected from the Lower-, Mid-, and Upper-Bay 
regions, respectively. The most searobins were col-
lected in July (n = 121), and the fewest searobins with 

Table 1  Sample sizes for each location and region in Nar-
ragansett Bay. Samples were collected from the Rhode Island 
Department of Environmental Management (DEM), University 
of Rhode Island’s Graduate School of Oceanography (GSO), a 
midwater trawl survey, or caught via rod and reel. Most sam-
ples came from the GSO Fox Island (FI) and GSO Whale Rock 
(WR) stations

Survey Bay region Latitude Longitude Sample size

DEM Lower-
Bay

41.50815  − 71.2177 8

DEM Lower-
Bay

41.45983  − 71.41291 7

GSO 
(WR)

Lower-
Bay

41.43833  − 71.42333 123

DEM Mid-Bay 41.58958  − 71.36493 1
DEM Mid-Bay 41.56764  − 71.22142 21
DEM Mid-Bay 41.53336  − 71.35073 7
GSO (FI) Mid-Bay 41.575  − 71.405 99
Midwater Mid-Bay 41.5546  − 71.35134 3
Rod & 

Reel
Mid-Bay 41.56585  − 71.44252 2

DEM Upper-Bay 41.6596  − 71.37623 1
DEM Upper-Bay 41.6724  − 71.3349 2
DEM Upper-Bay 41.6549  − 71.23937 22
DEM Upper-Bay 41.67939  − 71.22188 3
Rod & 

Reel
Upper-Bay 41.64342  − 71.25545 4
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prey were caught in August (n = 9). We collected 134 
female and 139 male searobins, with the rest classi-
fied as unknown or immature. Bottom water tempera-
ture during searobin sampling events ranged from 10 
to 24 °C.

Diet was variable among individual searobins. 
Many stomachs contained only a small number of dif-
ferent prey groups; on average, only 2.2 groups of the 
8 identified broad prey categories were found. Despite 
these variations, several patterns emerged from for-
mal analyses. The PERMANOVA indicated that the 
diet of the sampled searobins varied by TL, region, 
and month (Table 2). Sampled females reached larger 
sizes than males (Wilcoxon Rank Sum test, P < 0.001, 
Supplemental Fig. 1) and had more stomach contents-
per-centimeter TL by weight (Wilcoxon Rank Sum 
test, P < 0.001).

Because the PERMANOVA indicated that 
striped searobin diet varied by TL, the average 
diet was reported in the three different size classes 
(Table  3). The diet table with expanded prey cat-
egories is included in Supplemental Table  1. 
When plotted in niche breadth coordinate space, 
it is clear the diet of striped searobins of all sizes 

was non-specialized (Fig.  2). Small and medium 
searobins had a dominance of sand and grass 
shrimp (Crangon spp. and Palaemonetes spp., 
respectively), and these shrimps remained impor-
tant prey for large searobins. Costello (1990) 
describes points falling under the “feeding strat-
egy” line representing a heterogeneous diet, and 
all other prey types, except sand shrimp, fell into 
the quadrants of rare prey and generalized feeding. 
The ontogenetic diet shift was also illustrated by 
the expansion of the niche breadth of searobins by 
size class. Using the prey categories reported in 
Table  3, small searobins had the narrowest niche 
(BSm = 0.05), and this increased in the larger size 
classes (BMed = 0.14 and BLg = 0.57).

Though the PERMANOVA showed that diet 
varied significantly by month, the composition of 
searobin diet through time did not exhibit a singular 
trend (Fig.  3). Early in the sampling season, sand 
shrimp (45–64%) and other crustaceans such as 
mantis shrimp (Squilla empusa, 24–31%) dominated 
the stomach weight. In July, amphipods increased 
substantially to 27.7%W of the diet, and mysid 
shrimp increased to 18.5%W of the diet. In early 
fall, there was a much higher proportion of crabs 
and fishes in their stomachs (crab: 27.2–50.7%W, 
fish: 5.9–33.3%W).

Diet also varied significantly by region within 
Narragansett Bay. Approximately half of the 
total prey weight came from the Lower-Bay sta-
tions, where prey groups were most evenly rep-
resented (Fig.  4). The smallest fraction of total 
prey weight came from the Upper-Bay stations 
(10.8%W), where diets were primarily composed 
of mysid shrimp. The Mid-Bay stations had large 
proportions of other crustaceans and sand shrimp. 

Table 2  Permutational analysis of variance (PERMANOVA) 
evaluating differences in striped searobin diet composition by 
fish total length, region of collection, and month of collection

Variable df Mean SS F statistic R2 p

Fish total length 1 5.44 29.32 0.08 0.001
Region 2 3.46 18.67 0.10 0.001
Month 5 1.64 8.86 0.11 0.001
Residuals 277 0.19 0.71
Total 285

Table 3  Striped searobin 
diet by size class (with 
small having 12 stomachs in 
5 clusters, medium having 
45 stomachs in 22 clusters, 
and large having 229 
stomachs in 42 clusters). 
The diet categories shown 
are the same as those used 
for the PERMANOVA. 
Note the benthos group 
represents other benthic 
invertebrates (Supplemental 
Table 1)

Percent weight (%W) Frequency of occurrence (%FO)

Prey group Small Medium Large Small Medium Large

Squid 0 0.01 0.77 0 2.22 0.44
Benthos 0.04 0.35 0.83 16.67 22.22 22.27
Amphipod 1.09 7.82 9.42 33.33 20.00 31.88
Mysid shrimp 1.46 15.76 6.32 25.00 48.89 30.57
Sand and grass shrimp 87.18 71.46 28.88 100.00 100.00 82.53
True crab 9.68 2.43 17.54 16.67 4.44 18.34
Other crustacea 0 0.02 23.32 0 2.22 15.72
Fish 0.55 2.35 12.93 16.67 6.67 25.33
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Fish were represented in similar proportions 
(8.9–12.6%W) in all regions.

Commercial fisheries impacts

Throughout the sampling period, nine distinct prey 
species of commercial importance were found in the 
searobin stomach samples (Table  4). The commer-
cially important fish prey specimens were primarily 
in post-larval or juvenile life stages. By weight, Octo-
ber had the largest amount of commercially impor-
tant prey, though prey species showed varied tem-
poral patterns. In total, 7% of sampled searobins had 

consumed prey of commercial importance, and these 
commercially important prey species made up 4% of 
the clustered prey weight (7% total). When examin-
ing only fish prey, 50% of the prey weight was uni-
dentifiable to genus or species level. However, com-
mercially important species made up 80% of the total 
identifiable fish prey by weight and 76% by count.

Discussion

Narragansett Bay striped searobins exhibited highly 
variable diets, consuming a wide array of taxa. The 
large amount of individual variation indicates a flex-
ible diet whereby searobins consume nearly any spe-
cies of appropriate size that they encounter, support-
ing the idea that this species is a generalist feeder as 
suggested by some previous research (Richards et al. 
1979). While multiple searobin species had been 
qualitatively reported to consume shrimp, crab, fish, 
mollusks, and amphipods (Oviatt and Nixon 1973), 
this study confirms that all of these groups are con-
sumed by the striped searobin specifically. Squid pre-
dation was not documented in this earlier research 
and may represent a diet expansion such that the 
searobins have taken advantage of increasing squid 
abundance and residence time in the Bay in recent 
decades (Collie et al. 2008).

Our results clearly showed ontogenetic expansion 
in the searobin diet. In general, smaller searobins 
depended more on small shrimp and other small ben-
thic taxa, while larger searobins consumed a greater 
variety of prey items including fish, crab, and other 

Fig. 3  Variation in striped 
searobin (Prionotus evol-
ans) diet by month. The sin-
gle November sample was 
grouped with October. Only 
identified prey remains are 
included

Fig. 2  Visualization of striped searobin (Prionotus evolans) 
diet in the style suggested by Costello (1990). The upper left 
quadrant represents the specialization of prey, the upper right 
is dominant prey, the bottom right is a generalized diet, and the 
bottom left shows rarer prey items
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crustaceans. The clear relationship between diet 
and TL and between TL and sex likely resulted in 
the lack of significant association between diet and 
sex. Ontogenetic diet expansion in striped searobins 
mimics the patterns seen in many fish species, such 
as summer flounder, bluefish (Pomatomus saltatrix), 
Atlantic cod (Gadus morhua), and goosefish (Lophius 
americanus), whereby larger individuals consume 
more fish and larger crustaceans (Armstrong et  al. 
1996; Buckel et  al. 1999; Link and Garrison 2002; 
Latour et  al. 2008). Large searobins still consumed 
shrimps and benthos, but a wider assortment of larger 
prey species were also found. From this diet expan-
sion, we can conclude that as searobins grow, so does 
their trophic connectivity within the food web.

The spatiotemporal variability in the searobin diet 
supports the idea that this omnivore may be able to 

adapt to new regions, seasons, and climatic condi-
tions. Diet varied by both Bay region and month, 
though there were no discernable unidirectional 
trends in the prey composition. Due to the overall 
limited sample size of searobins from the Upper-Bay, 
a greater proportion of the samples were caught via 
rod and reel. Future studies with more samples from 
non-bottom trawl gears could further examine the 
effect that gear type has on striped searobin diet. Spa-
tial patterns in diet data for searobins have been found 
before, such as in Long Island Sound, where searobin 
diets changed with substrate type and depth (Richards 
et al. 1979). Spatiotemporal variability also provides 
an explanation of why past studies reported such dis-
similar diets; these patterns could reflect differences 
in prey availability. Striped searobins have been 
shown to feed opportunistically in laboratory studies 

Fig. 4  Variability in 
striped searobin (Prionotus 
evolans) diet by region of 
Narragansett Bay. Only 
identified prey remains are 
included

Table 4  Commercially important prey species found in searobin stomach samples. Values represent summed weight by sampling 
month (and %FO by month)

Commercially important prey Scientific name May June July August September October

Jonah crab Cancer borealis 0 0 5.45 (1%) 0 0 0
Black sea bass Centropristis striata 0 0 0 0 0 7.80 (5%)
Atlantic cod Gadus morhua 0.24 (4%) 0 0 0 0 0
Scup Stenotomus chrysops 0 20.77 (1%) 0 0 1.47 (6%) 0
Silver hake Merluccius bilinearis 0 12.33 (1%) 4.12 (1%) 0 0 14.91 (8%)
Skate Leucoraja spp. 0 0 0 0 0 5.53 (3%)
Summer flounder Paralichthys dentatus 0 0 0 0 0 0.19 (3%)
Winter flounder Pseudopleuronectes ameri-

canus
0 1.94 (7%) 0 0 0 0

Longfin inshore squid Doryteuthis pealeii 0 0 0 0 0 18.48 (3%)
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where searobin diet reflected the initial relative abun-
dance of the prey types offered (Manderson et  al. 
1999). While we believe the diet reflects the underly-
ing prey field, additional data are needed on the dis-
tributions of prey species and benthos in Narragansett 
Bay to confirm this and conduct further analyses.

Narragansett Bay is an important nursery habitat 
for many fish species (Keller et al. 1999), and striped 
searobins could be major predators for the juvenile 
and larval stages of commercially important species. 
We found 9 distinct species of commercial impor-
tance in searobin stomachs, which may be an under-
estimate due to the exclusion of unknown categories 
(i.e., cancer crab or unidentified fish), and the diffi-
culty of identifying partially digested juvenile fish. 
Striped searobins have been known to prey on larval 
winter flounder, scup, and black sea bass in experi-
mental settings (Manderson et al. 1999; Scharf et al. 
2006), and species of commercial importance have 
been found in stomach contents previously (Richards 
et  al. 1979). Striped searobins have expanded their 
traditional residence time in Narragansett Bay beyond 
the summer months (Langan et  al. 2021), providing 
additional prey opportunities when overlapping with 
young of the year fishes. As waters have warmed in 
recent years, striped searobins are regularly present in 
the trawl surveys in the Bay from May to November, 
overlapping with the peak of fish larvae and therefore 
settling juveniles (Keller et  al. 1999). Where prey 
species previously had temporal refuge, the extended 
residence of striped searobins in Narragansett Bay in 
early summer and late fall has created the opportu-
nity to overlap with and possibly predate the early life 
stages of species such as Atlantic cod and summer 
flounder (Keller et  al. 1999). If residence time con-
tinues to expand into spring and winter, life stages of 
additional commercially important prey species such 
as Atlantic menhaden (Brevoortia tyrannus) and tau-
tog (Tautoga onitis) may become vulnerable (Keller 
et  al. 1999). Given that spatiotemporal overlap con-
trols the intensity of predation interactions (Durant 
et  al. 2007), continued expansion of the geographic 
range and residence time of the striped searobin could 
impact these nursery habitats.

The striped searobin is an example of a species 
primed for success in the face of climate change. 
Striped searobin abundance in Narragansett Bay has 
increased by threefold since the 1990s (GSO Trawl 
data), and they are now one of the most abundant 

species in the estuary (Collie et al. 2008). This spe-
cies has a wide thermal tolerance and can utilize both 
estuarine and offshore habitats (McBride and Able 
1994; McBride et  al. 1997). The striped searobin 
follows the pattern of poleward expansion due to 
climate change seen in many species (Pinsky et  al. 
2013) and is increasingly observed in more northern 
waters (Northeast Fisheries Science Center Ecosys-
tem Dynamics and Assessment Branch 2020). Gen-
eralist invaders are typically “winners” that outcom-
pete their specialized-feeding native counterparts 
(Olden et  al. 2004; Layman and Allgeier 2012). In 
Narragansett Bay, examples of specialist feeders 
include bluefish (Pomatomus saltatrix), weakfish 
(Cynoscion regalis), and to a lesser extent striped 
bass (Morone saxatilis), which serve as the basis for 
important fisheries (Smith and Link 2010). Domi-
nance by fast-growing generalist feeders in ecosys-
tems is likely to only grow with changing climatic 
and environmental conditions (Brustolin et al. 2019). 
This dominance may be particularly true for the 
striped searobin, for which top-down control is likely 
to be limited by the lack of an active fishery and their 
absence from the diet of regional piscivores (Bow-
man et al. 2000; Innes-Gold et al. 2020).

The striped searobin is not the only generalist spe-
cies to capitalize on a warming Narragansett Bay. Lit-
tle skate (Leucoraja erinacea), black sea bass, and 
scup also consume a wide variety of prey species 
with none dominating their diets, and all are warm-
water species increasing in abundance in Narragan-
sett Bay (Collie et al. 2008; Szczepanski 2013; Malek 
et  al. 2016). As species expand in the new environ-
mental conditions, striped searobins could represent a 
competitor species to these taxa of greater commer-
cial importance. Striped searobins prey on most other 
major functional groups in Narragansett Bay, are pre-
sent in every area of the Bay, and remain for a large 
part of the year, which could give them a competitive 
advantage. These widespread interspecies interactions 
will certainly lead to feedbacks on the energy flow 
and productivity of the Narragansett Bay ecosystem.

Understanding the diet and diet variability is 
the first step in fully measuring the impact of the 
striped searobin on the food webs of newly colo-
nized ecosystems. This species rapidly established 
itself in a new region, yet it has not been the focus 
of much study in comparison to other species with 
expanding ranges. The lack of economic importance 
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of this species means it has been largely overlooked 
in the literature despite exhibiting substantial preda-
tion on and competition with better-studied species. 
Knowledge gaps regarding in situ prey fields avail-
able to striped searobins prevent us from complet-
ing a more quantitative report on the impact of the 
striped searobin on the Narragansett Bay food web. 
Additionally, close to half our samples were frozen, 
which could have increased the amount of uniden-
tifiable prey due to tissue degradation during freez-
ing and thawing. Finally, a greater understanding of 
striped searobin consumption rates and the factors 
that control that rate would improve estimates of 
total predation on the other groups of the system. 
Despite these gaps, the diet composition data pre-
sented in this study are useful for food web mod-
eling studies (e.g., Innes-Gold et  al. 2020) where 
trophic connections are represented quantitatively. 
In conclusion, the combination of their increased 
presence and abundance, wide thermal niche, and 
generalist feeding strategy positions the striped 
searobin for continued success in Narragansett Bay 
and further poleward expansion into other estuaries.
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