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Feeding Ecology of the Blackwing Searobin Prionotus rubio
(Jordan, 1886) Over the Western Continental Shelf off Alvarado,
Veracruz, Mexico

VicTtor H. CRUZ-ESCALONA, L. ANDRES ABITIA-CARDENAS, LUCIA CAMPOS-DAVILA, AND
FELIPE GALVAN-MAGANA

Seasonal changes of food habits of the blackwing searobin Prionotus rubio were
studied over the continental shelf off Alvarado, Veracruz, Mexico, from Sept.
1994 to Aug. 1995. A total of 234 stomachs (182 with identifiable food) were
analyzed. Brown shrimp Farfantopenaeus aztecus, blue crab Portunus spinicarpus,
and rock shrimp Sicyonia dorsalis were the main dietary items. Low values of prey
diversity and dietary breadth suggest the main prey were always relatively abun-
dant over the western continental shelf of the Gulf of Mexico. We concluded the
blackwing searobin is part of a trophic guild of demersal marine fish that impact

mainly on epibenthic invertebrates.

he searobins of the genus Prionotus are bot-
tom-dwelling armored fish easily identi-
fied by the presence of three detached lower
pectoral rays, which they use to “walk” along
the ocean floor (Russell et al., 1992). The
spines serve as tactile organs in the search for
food. Searobins are also noted for producing
sound, especially during spawning season.
Prionotus species are entirely marine, with dis-
tribution in temperate and tropical areas of
shallow to moderate depths in the Atlantic
Ocean and Gulf of Mexico.

From 15 triglid species reported along the
western Atlantic coast, Gulf of Mexico, and Ca-
ribbean Sea (Russell et al., 1992), the blackw-
ing searobin Prionotus rubio is one of the most
numerous in the shrimp bycatch (Huidrobo,
1992). The blackwing searobin is distributed
from North Carolina, U.S.A., to Cuba (Russell
et al., 1992). Triglid abundance is usually high-
er in ocean habitats, but habitat-specific pat-
terns of abundance appear to differ between
species (McBride and Able, 1994).

In Mexico, the triglids are caught only as by-
catch in the shrimp fishery. In spite of their
abundance, they are not considered an impor-
tant fishery (Yainez-Arancibia et al., 1985; Huid-
robo, 1992); however, they may be important
as forage for many commercially important
species (Lewis and Yerger, 1976). Biological in-
formation on searobins from the Gulf of Mex-
ico is primarily limited to studies on north-
eastern and eastern species. Lewis and Yerger
(1976) examined distribution, food habits, and
reproduction of five species from the north-
eastern Gulf of Mexico. Ross (1977, 1978,
1983, 1986) treated the relationship of distri-
bution, body size, reproduction, feeding, and
resource partitioning of searobins from West

Florida Shelf and Tampa Bay. Huidrobo
(1992) reviewed the distribution and abun-
dance of searobins in the southeast Gulf of
Mexico.

McBride and Able (1994) studied move-
ments for Prionotus carolinus and Prionotus evo-
lans between offshore and coastal or estuarine
habitats along the northeastern U.S. Atlantic
coast. They indicated that peaks in reproduc-
tion occur at different times during the sum-
mer for different species of Prionotus. McClure
and McEachran (1992) examined hybridiza-
tion between Prionotus alatus and Prionotus par-
alatus. Cruz (1996) described some aspects of
the trophic ecology of the triglids over the
western continental shelf of the Gulf of Mexi-
co.

Considering the sparse biological informa-
tion on this species in Mexico, we analyzed the
diet composition and seasonal trophic changes
of the blackwing searobin P, rubio to contribute
to the knowledge of its trophic biology in the
western Gulf of Mexico.

MATERIALS AND METHODS

Alvarado, Veracruz, is on the Gulf of Mexico
between 18°45’ and 19°N and 95°18' and
95°42'W. Three seasons are usually recognized
in the study area: dry season (Feb.—May), rainy
season (June-Sept.), and north-wind season
(Oct.—Jan.).

Samples were obtained from the commercial
shrimp fishery, which uses standard otter trawls
(20 m long, 10 m wide, and 4.5-cm mesh size).
Monthly sampling of the commercial fishery
was done between Sept. 1994 and Aug. 1995
except during Dec. 1994, Feb. 1995, May 1995,
and June 1995 because of adverse weather. Fish
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Summary of food categories in stomach of blackwing searobin on the outer Continental Shelf of

on weight (W), number (n), frequency of occurrence
3

(FO), and index of relative importance (IIRI).

Prey A %W N % N FO % FO IRI % IRI
Crustacea
Trachypenaeus constrictus 10.06 4.81 6 2.69 4 4.40 32.95 0.92
Scycionia dorsalis 35.94 17.17 40 17.94 20 21.98 771.53 21.54
Portunus spinicarpus 15.22 7.27 39 17.49 27 29.67 734.61 20.51
Solenocera vioscai 0.18 0.09 4 1.79 4 4.40 8.26 0.23
Albunea paretii 0.50 0.24 2 0.90 2 2.20 2.50 0.07
Penaeus aziecus 74.01 35.35 46 20.63 25 2747  1537.85 42.94
Squilla empusa 4.71 2.25 4 1.79 4 4.40 17.77 0.50
Calappa angusta 10.20 4.87 13 5.83 9 9.89 105.82 2.95
Hiacantha subglobosa 7.32 3.50 24 10.76 11 12.09 172.36 4.81
Leiolambrus nitidus 0.16 0.08 1 0.45 2 2.20 1.15 0.03
Ampelisca spp. 0.01 0.01 6 2.69 1 110 2.96 0.08
Macrobrachium spp. 0.18 0.09 7 3.14 4 4.40 14.18 0.40
Raininoides lagvis 2.25 1.07 3 1.35 3 3.30 7.98 0.22
Xiphopenaeus spp. 33.00 15.76 9 4.04 6 6.59 130.53 3.64
Squilla chydea 2.66 1.27 3 1.35 2 2.20 5.75 0.16
Calappa flamea 1.67 0.80 2 0.90 2 2.20 3.72 0.10
Callinectes similis 2.03 0.97 1 0.45 1 1.10 1.56 0.04
Diogenidae 0.09 0.04 1 0.45 1 1.10 0.54 0.02
Decapoda remains 1.42 0.68 5 2.24 b 5.49 16.05 0.45
Mollusca
Macoma spp. 5.00 2.39 4 1.79 2 2.20 9.19 0.26
Osteichthyes
Bregmaceros cantori 0.01 0.01 2 0.90 2 2.20 1.98 0.06
Seyacium gunteri 2.75 1.31 1 0.45 1 1.10 1.94 0.05
Total 209.35 100 223 100 138 151.65 3581.15 100

were separated from the bycatch and were in-
jected with a solution of 10% formaldehyde
neutralized with sodium borate into the ab-
dominal cavity to reduce the digestive process-
es.

In the laboratory, specimens were measured
[standard length (SL)] to the nearest milli-
meter. For food analyses, the stomachs were re-
moved and their contents were stored in 70%
ethanol. All contents were identified to the
lowest taxonomic level possible. Prey was iden-
tified to the lowest taxon, which was regularly
distinguishable for each prey kind. To evaluate
the relative importance of each food category,
we used percentage of occurrence of food
items in stomachs, the number of food items
in each category, and wet weight contribution
of each prey category (Windell and Bowen,
1978; Hyslop, 1980). We used an analytic bal-
ance to weigh food items. Gut contents of
males and females were pooled.

Cumulative Shannon-Wiener (H') plots of
gut contents calculated from prey weight val-
ues were used to calculate the sample size for
each season. Sample size was considered ade-
quate when the curve reached a horizontal as-
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ymptote. The minimum sample size calculated
was 35 specimens.

To describe the temporal variation in the
trophic spectrum, we used the diversity index
of Shannon-Wiener (H') (Krebs, 1989). Diet
breadth was calculated with Levin’s standard-
ized index (Krebs, 1989) according to Labro-
poulou and Eleftheriou (1997).

RESULTS

Overall dietary composition—The blackwing sea-
robin was caught during Sept. 1994, Oct. 1994,
Nov. 1994, Jan. 1995, March 1995, April 1995,
July 1995, and Aug. 1995. A total of 234 fish
were caught (rainy season = 90, north-wind
season = 96, and dry season 48), with an
average SL (*+ SD) of 198 mm * 31 mm. From
the total number of analyzed stomachs, 182
(78%) had food.

Twenty-two food components were identi-
fied from three major groups, crustaceans,
mollusks, and fish (Table 1). Benthic inverte-
brates dominated the diet of P, rubio. By num-
ber, the distribution was brown shrimp Farfan-
tepenaeus aztecus, 21%; rock shrimp Sicyonia dor-
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Fig. 1.

The major prey species found in the stomach of the blackwing searobin Prionotus rubio presented

as percent of number of individuals, wet weight and frequency of occurrence.

salis, 18%; blue crab Portunus spinicarpus, 17%;
and Iliacantha subglobosa, 11% (Fig. 1). The rest
of the food components had low values (<5%)
(Table 1).

The most important prey by weight were the
brown shrimp (35%), rock shrimp (17%),
shrimp Xiphopenaeus sp. (16%), and blue crab
(7%). The blue crab (30%), brown shrimp
(27%), and rock shrimp (22%) dominated in
percentage of frequency of occurrence (Fig,
1).

Seasonal dietary changes—We did not observe
meaningful seasonal dietary changes. During
the rainy season, 70 food items were con-
sumed. However, only a few prey species, most-
ly decapods, were found at high percentage in
the diet. The most important prey were the
brown shrimp (35%) and the blue crab (35%),
followed by the moro crab Calappa sulcata
(22%), I subglobosa (19%), and S. dorsalis
(16%). The highest contributions by wet
weight were from the first two species, shrimp
and crab (39% and 15%), whereas by number,
brown shrimp (22%), blue crab (17%), I. subgl-
obosa (14%), and moro crab (18%) were the
most important (Fig. 2).

Published by The Aquila Digital Community, 2001

During the north-wind season, 60 dietary
items were consumed. The decapods S. dorsalis,
. aztecus, and Xiphopenaeus sp. dominated the
diet by frequency of occurrence (24%, 18%,
and 15%), by weight (20%, 26%, and 27%),
and by number (20%, 13%, and 14%). During
this season, these three abundant species ac-
countted for at least 556% of the total diet (Fig.
2).

In the dry season, seven food items were
consumed. The most common prey in the diet
of the blackwing searobin were the rock
shrimp (50%), brown shrimp (456%), and biue
crab (45%). The first two species dominated
the diet in wet weight (27% and 65%). In num-
ber, the rock shrimp (33%), brown shrimp
(25%), and blue crab (22%) were the most im-
portant dietary items (Fig. 2).

Prey diversity and dietary breadth—We observed
that the prey richness decreased from the rainy
to the dry season. The prey diversity had a
trend similar to the prey richness, with highest
values during the rainy season (H' = 1.97 bits/
individual) and the lowest during the dry sea-
son (H' = 0.93 bits/individual). For diet
breadth (Bi), a trend similar to both richness
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Fig. 2. Seasonal variation of the major prey species in the diet of the blackwing searobin Prionotus rubio
determined by wet weight over western continental shelf of Gulf of Mexico.

and diversity was found, with the highest values
during the north-wind and rainy seasons (0.28
and 0.24) and the lowest during the dry season
(0.17) (Fig. 3).

Discussion

We found high dietary items within the tro-
phic spectrum of the blackwing searobin (22
food items). However, only some prey of the
benthic habitat were dominant within the diet.
The frequent presence of benthic prey such as
shrimp, crab, and other invertebrates in the
stomach contents suggests the blackwing sea-
robin fed generally on benthic prey. Ross
(1977) mentioned that searobins are part of a

guild of marine demersal fishes that use pri-
marily epibenthic and infaunal invertebrates.

This dominance of the diet by epibenthic
crustaceans, which parallels that recorded for
similar-sized triglids (Ross, 1983, 1986; Schmit-
ter-Soto and Castro-Aguirre, 1996), implies
that P. rubio forage on the bottom. This con-
clusion is consistent with the observations that
triglids frequently swim close to the bottom
surface and their enlarged pectoral fins are
used for detecting prey on that surface (Morte
et al., 1997).

The very low contributions made to the diets
of P. rubio by infauna, such as polychaetes, cu-
maceans, and isopods, indicate that this triglid
does not feed extensively on the bottom, as is
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Fig. 3. Prey diversity (H') and diet breadth (Bi) of the blackwing searobin Prionotus rubio according to

Shannon-Wiener and Levin's index.
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the case of other triglids in the Gulf of Mexico.
Springer and Woodburn (1960) identified
polychaetes and small crustaceans from stom-
achs of Prionotus sictulus from Tampa Bay. Reid
(1954) listed mysidaceans, copepods, amphi-
pods, penaeid shrimp, and polychaetes from P,
sictulus in waters of the Gulf of Mexico.

Ross (1983) indicated that triglids in the
Gulf of Mexico feed basically on crustaceans
(mainly pasiphaeid shrimp), polychaetes, and
lancelets. However, in an interspecies analysis,
he found that the dominance of fish (Bregma-
ceros atlanticus) is higher in Prionotus roseus, P.
alatus, and Prionotus salmonicolor. In contrast, we
found low contribution by fish (Bregmaceros can-
tori and Syacium gunteri) in the diet of the
blackwing searobin. The differences frequently
found between the dietary compositions of the
triglid species at different sites indicated that
these species respond to variations in the rel-
ative availability of the various potential prey at
those sites (Platell and Potter, 1999).

No seasonal changes in the diet of P. rubio
were observed. The lack of such variation in
the dietary compositions of the three seasons
suggests the main prey were always relatively
abundant. Our findings agree with the pub-
lished information on food habits of other trig-
lid species in the Gulf of Mexico (Ross, 1983).
Schmitter-Soto and Castro-Aguirre (1996) also
found low seasonal changes in the food habits
of three species of triglids analyzed along the
west coast of Mexico.

The greater dominance of F aztecus, S. dor-
salis, and F. spinicarpus in the diet of F rubio
would explain the seasonal low diversity values
(rainy = 1.97, north wind = 1.96, and dry =
0.93) and trophic breadth (rainy = 0.24, north
wind = 0.28, and dry = 0.17). In Mexico,
brown shrimp and blue crab support two of
the most important fisheries in the Gulf of
Mexico (Yanez-Arancibia et al., 1985). Divita et
al. (1983), Minello and Zimmerman (1984),
and Minello et al. (1987) have indicated many
species of fish have a strong impact on some
populations of commercially important species
(shrimp, crab); however, in the Gulf of Mexico,
this impact has not been evaluated.

We conclude that the searobin blackwing P,
rubio is part of a trophic guild of demersal ma-
rine fish that feed on epibenthic invertebrates.
The crustaceans constituted the most impoi-
tant prey in the food preferences of blackwing
searobin over the western continental shelf off
Alvarado, Veracruz. Within the benthic crus-
taceans, the incidence of brown shrimp, blue
crab, and rock shrimp is caused by their higher
occurrence close to the bottom in comparison

Published by The Aquila Digital Community, 2001

with infaunal prey species found such as poly-
chaetes, gammarid amphipods, cumaceans,
and isopods.

ACKNOWLEDGMENTS

We extend our sincere appreciation to J.
Franco and T. Corro for their encouragement
and assistance throughout the study. Stephen
T. Ross contributed helpful comments on the
manuscript. Thanks are also extended to Univ-
ersidad Nacional Auténoma de México, Con-
sejo Nacional de Ciencia y Tecnologia, and In-
stituto Politecnico Nacional and to Ellis Gla-
zier, CIBNOR, for editing the English-language
text.

LITERATURE CITED

Cruz, E. V. H. 1996. Aspectos troficos de la familia
Triglidae en la fauna de acompafiamiento de la
plataforma continental de Alvarado, Ver. Unpubl.
Bachelor thesis. Universidad Nacional Auténoma
de México, México, D. F.

DIviTA, R., M. CREEL, AND Q. F. SHERIDAN. 1983. Food
of coastal fishes during brown shrimp, Penaeus az-
tecus, migration from Texas estuaries. Fish. Bull.
81:396-404.

Huibrozo, C. L, 1992, Distribucién y abundancia del
género Prionotus Lacépede, 1802 (Pisces: Trigli-
dae) en la plataforma continental, suroeste del
Golfo de México. Unpubl. Ph.D. thesis, UNAM,
México.

Hysrop, E. J. 1980. Stomach contents analysis—a re-
view of methods and their application. J. Fish Biol.
17:411-429.

Kress, C. J. 1989, Ecological methodology. Harper
and Row, New York.

LABROPOULOU, M., AND A. ELEFTHERIOU. 1997. The
foraging ecology of two pairs of congeneric de-
mersal fish species: importance of morphological
characteristics in prey selection. J. Fish Biol. 50:
324-340,

Lewis, T. C., AND R. W. YERGER, 1976. Biology of five
species of searobins (Pisces: Triglidae) from the
northeastern Gulf of Mexico. Fish. Bull. 74(1):93—
103.

MCcBRIDE, R. 8., AND K. W. ABLE. 1994. Reproductive
seasonality, distribution, and abundance of Prion-
otus carolinus and F. evolans (Pisces: Triglidae) in
the New York Bight. Estuarine Coastal Shelf Sci.
38(2):173-188.

McCLURE, M. R., AND J. D. McEACHRAN, 1992. Hy-
bridization between Prionotus alatus and P. parala-
tus in the northern Gulf of Mexico. Copeia 1992:
1039-1045.

MINELLO, J. T., AND J. R. ZIMMERMAN. 1984. Selection
for brown shrimp, Penaeus aztecus, as prey by the
spotted seatrout Cynoscion nebulosus. Contrib. Mar.
Sci. 27:159-167.

, , AND . E. MaRTINEZ. 1987, Fish pre-

dation on juvenile brown shrimp, Penaeus aztecus




Gulf of Mexico Science, Vol. 19 [2001], No. 1, Art. 1
6 GULF OF MEXICO SCIENCE, 2001, VOL.. 19(1)

Ives: effects of turbidity and substratum on pre-
dation rates. Fish. Bull, 85(1):59-70.

MORTE, M. S., M. J. REDON, AND A, SANZ-Brau. 1997,
Trophic relationships between two gurnards Trigla
lucerna and Aspitrigla obscura from western Medi-
terranean. J. Mar. Biol. Assoc. UK. 77:527-537.

Prarerr, M. E,, AND 1. C. POTTER. 1999. Partitioning
of habitat and prey by abundant and similar-sized
species of the Triglidae and Pempheridae (Teleos-
tei) in coastal waters. Estuarine Coastal Shelf Sci.
48:235-252.

Rem, G. K. 1954. An ecological study of the Gulf of
Mexico fishes in the vicinity of Cedar Key, Florida.
Bull. Mar. Sci. Gulf Caribb. 4(1):1-94.

Ross, S. T. 1977. Patterns of resource in searobins
(Pisces: Triglidae). Copeia 3:561-571.

. 1978. Trophic ontogeny of the leopard sea-

robin Prionotus scitulus (Pisces: Triglidae). Fish.

Bull. U.S. 76:225-234.

. 1983, Searobins (Pisces: Triglidae). Memoirs

of the Hourglass cruise. Vol. VI, Part IV. Florida

Department of Natural Resources Marine Re-

search Laboratory, St. Petersburg, FL.

. 1986. Resource repartition in fish assem-
blages: a review of field studies. Copeia 2:352-386.

RUSSELL, M., M. GRACE, AND E. L. GUTHERZ., 1992.
Field guide to the searobins (Prionotus and Bella-
tor) in the western north Atlantic. National Oce-
anic and Atmospheric Administration Technical
Report NMFS 107.

SCHMITTER-SOTO, J., AND J. L. CASTRO-AGUIRRE. 1996.
Trophic comparison among Triglidae (Pisces:
Scorpaeniformes) off Baja California Sur, México.
Rev. Biol. Trop., 44(2):803-811.

https://aquila.usm.edu/goms/vol19/iss1/1
DOI: 10.18785/goms.1901.01

SPRINGER, V. G., AND D, G, WOODBURN. 1960, An eco-
logical study of the fishes of the Tampa Bay area.
Fla. Board Conserv. Mar. Lab. Prof. Pap. Ser. 1:1—
104.

WINDELL, J. T., AND S. H. BOwEN. 1978. Methods for
study of fish diets based on analysis of stomach
contents, p. 219-226. In: Methods for assessment
of fish production in fresh water. L.B.P. Handbook
3. T. D. Bagenal (ed.). Blackwell Scientific Publi-
cations, Oxford and London, England.

YANEZ-ARANCIBIA, A., P. SANCHEZ-GIL, G. VILLALOBOS-
ZAPATA, AND R. RODRIGUEZ-CAPETILLO. 1985. Dis-
minuciéon y abundancia de las especies dominan-
tes en las poblaciones de peces demersales de la
plataforma continental mexicana del Golfo de
México, Cap. 8:3156-398. In: Recursos potenciales
de México: La pesca acompanante de camaron. A,
Yanez-Arancibia (ed.). Programa Universitario de
Alimentos, Instituto de Ciencias del Mar y Lim-
nologia, Instituto Nacional de la Pesca, Universi-
dad Nacional Auténoma de México, México, D. F.

(VHCE, LAAC, FGM) DEPARTAMENTO DE
PESQUERIAS Y B1oLOGIA MARINA, CENTRO IN-
TERDISCIPLINARIO DE CIENCIAS MARINAS, INSTI-
TUTO POLITECNICO NACIONAL, APARTADO
PosTAL 592, LA Paz, BAJA CALIFORNIA SUR,
Mixico, C.P. 23000; anp (LLCD) DivisiON DE
Biorocia MARINA, CENTRO DE INVESTIGA-
CIONES BIOLOGICAS DEL NOROESTE S. C., APAR-
TADO POSTAL 128, LA PAZ, Baja CALIFORNIA
Sur, MExico, C.P. 23000. Data accepted: Oc-
tober 12, 2000.



	Gulf of Mexico Science
	2001

	Feeding Ecology of the Blackwing Searobin Prionotus rubio (Jordan, 1886) Over the Western Continental Shelf off Alvarado, Veracruz, Mexico
	Victor H. Cruz-Escalona
	L. Andres Abítia-Cárdenas
	Lucia Campos-Dávila
	Felipe Galvan-Magaña
	Recommended Citation


	tmp.1528295536.pdf._2rZK

