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NOTES

DIET AND FEEDING HABITS OF THE SOUTHERN STINGRAY
DASYATIS AMERICANA IN THE CENTRAL BAHAMAS

D. Gilliam and K. M. Sullivan

Elasmobranchs are one of the most abundant and ubiquitous groups of large
predators in marine tropical environments. The southern stingray, Dasyatis amer-
icana (Dasyatidae), is one of the most common elasmobranchs off the southern
coast of Florida and in the Bahamas (Bigelow and Schroeder, 1953). Studies on
the diet and feeding habits of these large predators will add to the understanding
of their role in the trophic dynamics of an ecosystem.

Most of the previous research on the feeding habits of the southern stingray
has been limited to simple descriptions of the prey items found in several stom-
achs. Bigelow and Schroeder (1953) described the stomach contents of several
southern stingrays captured off Bimini, Bahamas. Snelson and Williams (1981)
noted the prey items found in three stingrays captured in the Indian River Lagoon
System, Florida. Quantitative information on the diet of the southern stingray is
very limited. Randall (1967) determined the volumetric importance of prey items
in the diet of the southern stingray from his study on the food habits of fishes in
the Virgin Islands. A study by Funicelli (1975) discussed the diet and feeding
habits of the southern stingray in the Gulf of Mexico. The purpose of this study
is to quantitatively describe the diet and feeding habits of the southern stingray
in a tropical environment via stomach content analysis. This analysis focuses on
the quantitative contribution of fishes and invertebrates to stingray diet as related
to time of day and tidal phase.

MATERIALS AND METHODS

The Exuma Cays Land and Sea Park (ECLSP) is located in the central Bahamas (24°22'N, 77°30'W)
along the eastern platform margin of the Great Bahama Bank. The park includes a series of cays
extending northwest to southeast, with large channels funneling water between Exuma Sound and the
shallow expanse of the carbonate platform. ECLSP was selected as a study site for three reasons: I)
no fishing is allowed in the 180 km' park, 2) the park supports a large and visible stingray population
concentrated near the cays and 3) the area has a very low year-round human population, thus stingrays
were thought to be relying more on natural prey rather than from refuse from fish houses or ships.

Eighteen stingrays were collected within the ECLSP in January 1991 by spearfishing while patrolling
throughout the daylight hours. All stingrays were speared in the cranium; thus pithing accompanied
by cervical dislocation served as the mode of euthanasia. Stingrays larger than 1.5 m in disc width
and those in water deeper than 2 m were not sampled because of safety and handling considerations.

Time, location, sex, and habitat were recorded for each stingray at the time of capture. Disc width,
total length, and gape were measured to the nearest millimeter. Total body weight was measured to
the nearest 250 g on a hanging scale. The stomach and intestine were removed and injected with
Bouins' solution, then wrapped in cheese cloth and preserved in 10% buffered formalin for laboratory
analysis.

Laboratory quantitative measurements were made: I) stomach contents volume: volume of all the
contents were measured to the nearest 0.1 ml by water displacement in a graduated cylinder, 2)
stomach contents weight: all content items were blotted dry and weighed to the nearest 0.0 I g, 3)
stomach fullness: relative fullness was measured by dividing the total stomach contents weight of each
stingray by its total body weight (g/kg).

Stomach fullness was tested against time of day and tidal cycle using a one way ANOV A. A day
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was divided into five, 2-h periods: 0700 to 0900, 0900 to 1100, 1100 to 1300, 1300 to 1500, and
1500 to 1700. The tidal cycle was divided into four, 3-h phases: high, ebb, low, and flood.

Stomach contents were separated and identified to the lowest possible taxa. The importance of
different prey taxa in the diet of the stingray was quantified according to Pinkas et a1. (1971), George
and Hadley (1979), and Hyslop (1980). Numerical importance (%N), gravimetric importance (%W),
volumetric importance (%V), and the frequency of occurrence (%F) of each prey item was measured.
The above measurements were used to calculate indices which indicate selectivity in the diet of the
stingrays. The relative importance index (RI) of each food type is calculated from the absolute im-
portance index (AI):

and

AI = %F + %N + %W

RI = 100 x AI! ~ AI

(1)

(2)

and is expressed as a percentage of the diet (George and Hadley, 1979). The index of relative importance
(IRI) includes the volumetric importance and is calculated as:

OO=~+~xV W
where the importance of an item is directly related to the size of the value (Pinkaset aI., 1971).

RESULTS

A total of65 prey categories belonging to 15 families in four phyla were identified
(Table 1). Crustaceans were the dominant food group by number (76.4%), wet
weight (58.9%), and volume (61.1 %), and occurred in 100% of the stomachs (Fig.
1). Teleost were the next most important group in number (10.9%), wet weight
(18.3%), and volume (17.5%), and occurred in 83.3% of the stomachs. Molluscs,
annelids, and plant material were less important. Indices of importance gave
similar results, with crustaceans composing 39.6% (RI) of the stingrays diet and
having an index of relative importance (IRI) of 13,603.6. Teleosts were next in
importance followed by the molluscs, annelids, and plant material (Table 1).

Among the crustaceans, the most important (RI) families were the Portunidae
(24.8%), Penaidae (18.7%), Alpheidae (5.5%), and Albuneidae (4.1 %) (Decapoda),
and the Squillidae (11.6%), and the Gonodactylidae (6.8%) (Stomatopoda). The
important (RI) teleost families included the Labridae (7.2%), Gobiidae (4.3%),
and Scaridae (2.5%) (Table 1). Unidentified teleosts represented (15.8%) of the
relative importance (RI). The importance (RI) of mollusca were: Bivalvia (6.5%),
Gastropoda (1.5%), and the Cephalopoda (6.1 %) (Table 1). Unidentified material
represented 18.6% (RI) of the contents and was found in all the stomachs.

The number of items per stomach ranged from 3 to 65 with an average of 31:
16% of the stomachs had 0--10 items, 5% had 10--20, 38% had 20--30, 16% had
40--50, 13% had 50--60, 12% had 60--70. No empty stomachs were found.

Stomach fullness measured against time of capture found mean stomach fullness
increasing throughout the day: 0700 to 0900 (1.07 g'kg-l), 0900 to 1100 (2.31
g·kg-I), 1100 to 1300 (2.40 g'kg-I), 1300 to 1500 (2.00 g'kg-I), and 1500 to
1700 (5.55 g·kg-I). However, the difference between these means were not found
to be statistically significant (ANOV A, F = 2.00, P > 0.05). Stingrays captured
during the high tide were found to have the highest mean stomach fullness (4.65
g'kg-I) followed by the flood tide (2.46 g'kg-I), low tide (1.72 g'kg-I), and ebb
tide (0.47 g' kg-I). The difference between these means was also not found to be
statistically significant (F = 1.96, P > 0.05).

DISCUSSION

The results of this study .generally agree with the limited existing reports on
diet of southern stingrays. The current study indicates that southern stingrays in
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Figure 1. The percent composition of the major prey categories by number, volume, and frequency
of occurrence.

the central Bahamas prey upon at least 13 decapod species with 3 species of
Portunidae being the most important. Bigelow and Schroeder (1953) found sto-
matopods, shrimp, crabs, worms, and fishes in the stomachs of southern stingrays
captured off Bimini, Bahamas. Randall (1967) found fishes, sipunculids, crusta-
ceans, and polychaetes in the stomachs of stingrays captured in the Virgin Islands.
Snelson and Williams (1981) found portunid crabs, shrimp, and teleosts in three
southern stingrays from the Indian River Lagoon, Florida.

Other dasyatid stingrays were also found to have similar diets. Stomachs from
Dasyatis sayi and Dasyatis sabina collected in the Indian River Lagoon contained
crustaceans and polychaete worms (Snelson and Williams, 1981). Stomach con-
tents from Dasyatis sayi and Dasyatis sabina from the Delaware Bay revealed
similar diets of crustaceans, molluscs, annelids, and teleosts (Hess, 1961). Struhsa-
ker (1969) found that the diet of Dasyatis centroura off the southeast United States
was mostly crustaceans, molluscs, polychaetes, and nemerteans. Dasyatis guttata
from the Atlantic coast of South America eats teleosts and molluscs (Thorson,
1983).

The southern stingray is clearly capable of feeding on active prey; 58.4% (RI)
of its diet comprises active epibenthic species (i.e., crustaceans and teleosts). The
presence of many small prey items in all of the stomachs reveals that stingrays
feed on small items throughout the day instead of feeding on larger items infre-
quently during the day.

The presence of such a large number of prey categories (Table 1) suggests that
the southern stingray is an opportunistic feeder. Funicelli (1975) describes D.
sabina and D. americana in the Gulf of Mexico as being opportunistic feeders
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because they feed on 30 and 10 prey items respectively. Dasyatis americana from
the Exumas were found to eat 65 different prey types. All the stingrays were
captured in soft sediment communities; sandy shoals, algal turfs, or seagrass beds.
Several studies have shown that crustaceans dominate macroinvertebrate biomass
in tropical soft sediment habitats (Abele, 1974; Virnstein, 1987). Though no
quantitative biomass information is available on the prey species in the ECLSP,
the results suggest that the stingray is a feeding generalist taking advantage of the
most available prey species.

Diana (1979) stated that feeding duration can be determined by examining the
frequency of the number of items found in the stomachs. He found that the most
common meal of the northern pike, Esox lucius, consisted of only one item
suggesting that the meal was consumed over a short time period. Cortes (1987)
found that most of the lemon shark stomach contents he examined contained
only one or two items. Cortes concluded that the lemon shark feeds intermittently.
Because 83% of the stingray stomachs contained over 10 items and the average
number of items was 31, it can be concluded that feeding is continuous for D.
americana.

Mean stomach fullness increased through the day again suggesting that the
southern stingray feeds continuously throughout the day. No empty stomachs
were found in this study. Diana (1979) stated that when fish with diel feeding
cycles are collected at different times of the day, a percentage of their stomachs
should be empty. However, this may not apply to fish that feed on prey that have
hard parts that are difficult to digest such as the crustaceans that D. americana
feeds upon. The stomach fullness data indicated that D. americana may prefer
to feed during the high tide perhaps due to prey availability. High tide permits
the stingrays to feed over a greater area. A larger sample size is needed to accurately
assess subtle differences in feeding periodicity.

The feeding habits of the southern stingray seem to be similar to those of the
lemon shark, NegapYion brevirostris. This tropical shark is an opportunistic feeder
which feeds throughout the day and tidal cycle (Cortes, 1987). In order to grow
to a large size and be successful in shallow, tropical marine environments, an
apex predator must be a generalist in its diet and feeding habits. The southern
stingray has a broad diet and is capable of taking advantage of abundant smaller
epibenthic fishes and invertebrates.
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PREDATION BY THE KING HELMET (CASSIS TUBEROSA) ON
SIX-HOLED SAND DOLLARS (LEODIA SEXIESPERFORATA) AT

SAN SALVADOR, BAHAMAS

James B. McClintock and Ken R. Marion

The king helmet Cassis tuberosa is distributed throughout the Bahamas and
West Indies (Warmke and Abbott, 1961). This species, as well as most other
cassids, feeds almost exclusively on echinoids (reviewed by Hughes and Hughes,
1981). Here we report the first quantitative field observation of C. tuberosa feeding
exclusively on the sand dollar Leodia sexiesperjorata in a sandy nearshore habitat
at San Salvador, Bahamas (original observation by Gerace and Lindsay, 1992).
We provide evidence that the king helmet demonstrates highly predictable feeding
behaviors when boring into the sand dollar test, ensuring access to the internal
tissues. This study also indicates that populations of L. sexiesperforata can suffer
high levels of localized predation by the king helmet.

LoCATION AND METHODS

The Bahamian Island of San Salvador (24°04'N; 74°35'W) is surrounded by extensive reef and
vegetated and unvegetated soft bottom marine habitats. Populations of the sand dollar, Leodia sex-
iesperJorata, are common in sandy substrates at Bamboo Beach, located 1 km south of Cockburn
Town on the west coast of San Salvador (D. Gerace, pers. comm.). Observations of the king helmet
feeding on sand dollars were made during mid-morning hours in July 1992 by swimming parallel to
the shore at a depth of 4-5 m. Swimming continued until 10 Cassis tuberosa were located. Individuals
were turned over, noting whether or not each was feeding on an L. sexiesperJorata. Sand dollars which
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