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Northeast Gulf Science Vol. 2, No.1, p. 1-23 June 1978 

BIOLOGY AND ECOLOGY OF THE 
ATLANTIC STINGRAY, DASY ATIS SABINA 

(PISCES: DASYATIDAE), IN NORTH CAROLINA AND GEORGIA 

Frank]. Schwartz 
Institute of Marine Sciences 
University of North Carolina 

Morehead City, NC 28557 
and 

Michael D. Dahlberg 
NUS Corporation 

1910 Cochran Road 
Pittsburgh, PA 15220 

ABSTRACT: The seasonality, distribution, ecology, movements, catch per unit effort, breeding 
season, and length-weight relationships for the Atlantic stingray, Dasyatis sabina, trawled in North 
Carolina (1973 through 1976) and Georgia (1967 through 1969) are compared and discussed. 
Occurrences"in relation to water temperature, salinity, and oxygen content are also reported and 
compared with previous literature. Dispelling popular belief, D. sabina throughout its range is a 
minor numerical component of the fish faunas studied. 

Dasyatis sabina (Lesueur), the Atlantic 
stingray, ranges from Chesapeake Bay to 
Mexico (Bigelow and Schroeder, 19 53; 
Parker, 1972; Sainz, 1976). Records of 
its possible range including Surinam and 
Brazil are undoubtedly based onDasyatis 
guttata (Bloch and Schneider) (Boeseman, 
1948 ). D. sabina is generally believed 
most plentiful in coastal waters of Florida 
and the northern Gulf of Mexico (Bigelow 
and Schroeder, 1953) and in the Atlantic 
is often encountered from North Carolina 
to Georgia (Anderson, 1968; Dahlberg, 
1975). It is known to penetrate fresh­
water as far as 322 km up the Mississippi 
River (Gunter, 1938a) but usually occurs 
in brackish estuarine or oceanic shallows 
of less than 2 m (de Sylva, 1974). Sage 
et al. (1972) documented a growth and 
seasonal distribution study of some 300 
specimens from Texas, while Funicelli 
(1975) reviewed the food, morpho­
metries, and distribution of D. sabina 
in Mississippi Sound and the offshore 
waters of the north central Gulf of 
Mexico. We have determined seasonality, 

distribution, ecology, movements, catch 
per unit effort, breeding season, and 
length-weight relationships for Atlantic 
stingrays trawled in North Carolina, 
1973 through 1976, and Georgia, 
1967 through 1969. 

STUDY AREAS 

North Carolina: D. sabina was trawled at 
22 stations with 7.6 m (2035 tows) and 
12.2 m (3089 tows) otter trawls in the 
lower 40.3 km of the Cape Fear River 
estuary, Masonboro Sound at Carolina 
Beach Inlet, and the adjacent Atlantic 
Ocean off the Cape Fear River from 
February 1973 through November 1976 
(Fig. 1 ). Sampled habitats varied in depth 
from one to 12.2 m and were subject 
to wide daily tidal fluctuations of ±2m. 
Cape Fear River and adjacent inshore 
ocean waters were colored tea to coffee 
brown throughout most of the year. 
Occasionally highly saline "green" off­
shore waters were found at the oceanic 
stations and were common at Carolina 
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2 F. J. Schwartz and M.D. Dahlberg 

Beach Inlet (CBI) stations on flood tides. 
On ebb tides, Carolina Beach Inlet 
waters were brown from the nearby 
sounds or Cape Fear River water, the 
latter carried there via Snows Cut 
(Fig. 1). CBI station substrates were 
mostly sand with some oyster bars 
located peripherally to the 2.5 m deep 
Intracoastal Waterway. Cape Fear River 
deep channel station (10.5 - 12.5 m) 
substrates were of mud, clay, and were 
interspersed with large dead trees (often 
of 3 m diameter), and other types of 
debris. River shoal stations were muddier 
on the west side and sandier on the east 
side. Substrates at the Carolina Power and 
Light Company power plant intake canal 
(dug in 1972) stations were of silty-mud. 
Spoil bank islands dotted the length of 
both sides of the river channel. Sizeable 
stands of Juncus marsh occurred only 
on the west side of the river near the in­
take canal or near the mouth of the 
Cape Fear River (Fig. 1). River currents 
ranged seasonally between 0.51 - 3.09 
mfsec. It is difficult to categorize the 
Cape Fear River in terms of reaches, as 
used by Dahlberg (1972) for Georgia 
habitats, as most river stations from 
Snows Cut south to the mouth (Fig. 1) 
varied seasonally from 0-28 ppt salinity. 
Salinities of 0-20 ppt were encountered, 
in 19 7 6, for several weeks at the upper­
most river stations at Buoy 42. These 
were the result of spring or sporadic 
summer heavy rain runoff or possibly 
the prolonged summer drought ex­
perienced throughout th~ eastern sea­
board of the United States in 1976. 
Salinities at CBI usually varied between 
15 and 34 ppt, although strong ebb 
tides from the Cape Fear would lower 
these to 6 ppt. River and nearby ocean 
water temperatures ranged seasonally 
8-30°C. 

Georgia: Atlantic stingrays were trawled 

at 14 stations with 6 m wide otter trawls 
in the middle and lower 19 km estuarine 
reaches of Sapelo and St. Catherines 
Sounds from January 1967 to December 
1969 (Fig. 2), as described by Dahlberg 
(1972, 1975) and Sikora et al. (1972). 
Georgia habitats ranged in depth from 
5.8-14.3 m and were subject to tidal 
fluctuations of 1.4-3.2 m (Ragotzkie 
and Bryson, 1955). Water color was 
tan to dark brown (Dahlberg, 1972). 
River currents varied, depending on 
season and tide, between 0.51-1.54 mfsec. 
Designation of upper, middle, and lower 
reaches within each sound was based 
on salinity ranges given by Carriker 
(1967) as middle 18-25 ppt and lower 
25-30 ppt. Mean middle reach salinities 
ranged 19.2-22.5 ppt (station 10-13) 
while lower reach stations ( 1-9, 14) 
ranged 27.9-28.9 ppt. Following heavy 
rains, salinities at the uppermost station 
(11) dropped to 9.2 ppt. in January 
1970 and 4.8 ppt in April 1971. Water 
temperatures varied seasonally between 
8-31 • C (Dahlberg, 19 7 2). Spar tina alter­
niflora was the dominant salt marsh 
plant (Fig. 2) throughout the study area 
(Dahlberg, 1975). 

METHODS 

Trawl tows at each North Carolina 
river station were of 15 min duration; 
ocean station tows were of 30 min dura­
tion. All North Carolina live specimens 
were measured (pectoral fin width (mm)), 
weighed (g), sexed, checked for breeding 
state, and released after being tagged 
through the snout with 12mm Peterson 
disk tags to obtain seasonal and coastal 
migration data. The preserved Georgia 
specimens, captured during 15 min tows, 
were measured, weighed, sexed, breed­
ing state noted, and examined for 
embryos. In North Carolina, water tern-
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Figure 1. Sample sites in the lower Cape Fear River, Carolina Beach Inlet, and adjacent Atlantic 
Ocean areas, North Carolina. 
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Figure 2. Georgia study area illustrating sampling stations and extent of salt marsh. 

peratures and dissolved oxygen values 
were obtained with Taylor mercury 
field thermometers and a portable 
Yellow Springs Instrument Model 57 
temperature-oxygen unit. Salinities were 
recorded with an American/Optical 
refractometer. Georgia water tempera­
tures and salinities were recorded with a 
portable Beckman RS5 -3 Induction Sal­
inometer. Dissolved oxygen was deter­
mined with a YSI Model 41. Length­
weight curves' for male and female D. 
sabina, from each area, were generated 
using the formulae log w = a + blogL and 
w = cLn. Catch per unit effort (CPUE) 
was defined as the catch of D. sabina 
per 15 min tow. We realize and caution 
interpretations made comparing catches 
obtained during 15 and 30 min trawl 

tows until gear efficiences have been 
resolved (Schwartz and Howland, 1978). 

SEASONAL DISTRIBD'J'ION 

The movement of Atlantic stingrays 
into bays or estuaries during warmer 
months has been described by Bigelow 
and Schroeder (1953), Gunter (1945), 
and Sage et al. (1972). While sizeable 
numbers of stingrays seem, at times to 

' move into Gulf or Texas Waters (Sage 
et al., 1972; Gunter, 1938b 1945) 

' ' monthly catch data for the sou them 
Atlantic of the United States and an 
estuary near Brunswick, Georgia during 
1931-35 by Anderson (1968) surprisingly 
failed to show occurrence variation which 
could be attributed to seasonal move-
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ments. Bigelow and Schroeder (1953) 
noted that nearly year round residence 
of D. sabina occurred in inshore waters 
of the southern Atlantic states. They 
likewise suggested that movement off­
shore or southward from North or 
South Carolinian waters occurred when 
water temperatures chilled below 16°C in 
November and inshore movement pre­
vailed when temperatures rose above 
16° C in April. Movement north to off 
Chesapeake Bay was apparently limited 
by water temperatures, which did not 
warrn until July or August (Bigelow and 
Schroeder, 1953). DeSylva (1974) be­
lieved that movement into deeper waters 
occurred during the late fall. Funicelli 
(1975) simply stated movement south 
and offshore of Mississippi Sound occurr­
ed during winter months. Sage et al. 
(1972) noted fall movements offshore 
into the Gulf of Mexico was water tem­
peratures cooled following cold northerly 
winds. Gunter (1945) noted a similar 
exodus to Gulf waters off Texas during 
early fall and winter when November to 
February water temperatures were 10.6-
14.90C. In his study, no D. sabina were 
caught in waters cooler than 13.7oC 
or above 30.5°C. 

No published data were found which 
recorded the oxygen content of the 
waters frequented by D. sabina. Few 
researchers have captured D. sabina 
during the extremes of winter. Funicelli 
( 19 7 5) recorded D. sahina in l\Iississippi 
Sound and offshore northern Gulf of 
l\Iexico waters of 10.5-22.1 and 16.7-
23.90C respectively. Hocse (1973) cap­
tured only four D. sahina, all during 
winter sampling in ocean stations off 
Georgia. Gunter (1938b) noted several 
stingrays captured in Louisiana during 
the winter months of 1933. He (1945), 
likewise, noted concentrations of 13-46 
em (disk length) specimens at Aransas 

Bay in November to February 1941-42. 
Reid (1954) found a 35 em (total 
length) specimen in Florida (December) 
in waters of_!Oo C and 24.8 ppt salinity, 
while capture of a 45 em TL specimen 
occurred in water of 16.5oC and 26.8 
ppt in January. Reid also_ noted D. 
sabina frequenting the "flats" in Florida 
in February. Anderson (19 68) reported 
monthly winter catches in Georgia 
estuaries and offshore waters_ 

In relation to water temperatures, 
Shealy et al. (1974), in Sou i:h Carolina 

' found D. sabina in waters of 17.1-
27 .5°C. Tagatz (1967) noted D. sabina 
in the St. John's River, Florida in water 
8.8-32.8°C. Reid (1954) recorded a range 
for Florida waters inhabited by D. sabina 
of 7.2 - 32 .3°C. Gunter and Hall 
(1965) found D. sabina in 14-29°C waters 
of Charlotte Harbor, Florida. Burger 
(1972) noted specimens frorn Charlotte 
Harbor, in the laboratory, tolerated . 
12oC, but failed to state for what period 
of time. Dunham (1972) and Juneau 
(1975) noted D. sabina in Louisiana 
waters of 9.8-28 oc and 29.4-29.9 oc, rare­
ly below 10oC, while Miller ( 1965) found 
them in 12.8-14.7oC waters. 

Gunter (1938a, 1956) reported the 
euryhaline D. sabina far up river in the 
freshwaters of the Mississippi River in 
Louisiana. Shealy et al. (1974) and 
Bearden (1965) found D. sabina in 
South Carolina waters where salinities 
ranged 0.2-28.9 and 1.2-33 ppt res­
pectively. Dahlberg (1972) mentioned 
Georgia captures at 25-31.3 ppt salinities. 
Tagatz (1967) found D. sabina in the St. 
John's River, Florida waters of 0-25.8 
ppt. Gunter and Hall (1963) call attention 
to several Atlantic stingrays being 
captured in 0.2-0.3 ppt waters of the 
St. Lucie Canal, Florida. Funicelli ( 19 7 5) 
recorded specimens in Mississippi Sound 
waters where bottom salinities ranged 
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0.6-31.6 ppt. Dunham (1972) noted 
Louisiana D. sabina frequenting waters 
of 7.1-29.8 ppt while Juneau (1975) 
found them in 0.3-2.0 ppt. Gunter (1945) 
found D. sabina in other Texas waters of 
2.2-36.7 ppt, but they were rare in waters 
above 30 ppt salinity. Simmons (1957) 
noted their occurrence in Laguna Madre 
waters of up to 45 ppt, but that they 
generally preferred waters of less than 
30 ppt salinity. 
North Carolina: Of 419 D. sabina cap­
tured during 1973-1976 most occurred 
at ocean and lower Cape Fear River 
stations of 18E and 19 (Table 1). Station 
18E was a 0.5-3. 7 m deep, gradually 
shoaling sandy-silt slough on the lower 
east side of the river and possessed a 
porous Castle Hayne rock formation 
substrate near its junction with the main 
river. Buoy 19 channel station had a 
mud-clay substrate. 

The number of D. sabina captured 
increased during the 1973-1976 study 
period (Table 1). This stemmed, in part, 
from the slow adjustment of the river to 
the generally lower salinities of 1973 
caused as an aftermath of Hurricane 
Agnes in 1972 and the drought conditions 
which culminated in 1976. The latter 
decreased river runoff such that higher 
salinities were recorded further up river 
than usual, i.e. stations at Buoy 42 
possessed salinities of 7-20 ppt for 
several weeks in the fall of 19 7 6. 

Seasonally D. sabina were most 
common during the warm months of May 
to September (Table 2). Note that water 
temperatures as low as 11.0 o C were fre­
quented during early winter and spring 
samples (Table 3), conditions lower 
than that noted by Burger (1972) or 
Bigelow and Schroeder (1953). Likewise, 
only one D. sabina was captured when 
water temperatures exceeded 29oC (Table 
3). The smallest male D. sabina (115 mm 

DW) (disk width) occurred in waters of 
21°C while the largest male, 460mmDW, 
was trawled from water only 13°C; other 
intermediate sizes were found in waters 
as warm as 29oC (Table 3). In general 
small Cape Fear D. sabina frequented 
warm waters while larger specimens 
were caught in much colder waters 
(Table 3). 

North Carolina D. sabina were usually 
captured in waters of high salinity 
(Table 4); large ad.ults occurred in waters 
of a much wider and lower range of 
salinities than did young D. sabina 
(Table 4). D. sabina were captured in 
waters with 2.6 to 13.0 mg/1 oxygen 
(Table 5); however, most males and 
females were captured in waters of 
4-9.9 mg/1 oxygen. 
Georgia: Two hundred D. sabina were 
collected in the waters of Sapelo and St. 
Catherines Sounds (Table 6) by trawl 
(166), angling (22), and as 12 aborted 
young. Most captures occurred during 
spring and summer months (Table 7). The 
relatively high catches in the lower 
reach stations during October and Nov­
ember of 1967 and 1969 appeared to 
represent fall seaward movements (Table 
14 ). Since D. sabina feed primarily on 
invertebrates and some fishes (de Sylva, 
1974; Funicelli, 1975; Gunter, 1945), 
this food preference could explain its 
summer occurrence over the soft sub­
strates of the middle reach habitats as 
lower reach habitats possessed sub­
strates where sand and shell predom­
inated, with soft substrates occurring 
primarily in intertidal "mud flats". 

Movement into the sounds was 
apparent during the spring (March­
May) of the three consecutive sample 
years (Tables 7 and 14). D. sabina 
apparently left the area during the late 
fall of each year, as only four, all males, 
were captured during December and 
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TABLE 1. Effort (by type trawl)* and numbers of 412 male and female D. sabina cap­
tured, by station, during 1973-1976 in North Carolina Cape Fear River and adjacent 
study areas. 

YEAR 
Station 1973 1974** 1975** 1976 

M F E M F E M F E _,M~-~F __ -'=E~_ 
ST LT ST LT ST LT ST LT 

Ocean 
18E 
18 

18W 
Canal Screens 
CanallstBend 
Canal 2nd Bend 

Canal Mouth 
19E 
19 

19W 
23E 
23 

23W 
27 

174 
Snows Cut 

42E 

2 
3 
1 
1 

1 

1 

1 
2 
2 
1 
1 

1 
NS NS 
NS NS 
NS NS 

2 249 14 
30 33 6 

4 69 2 
52 1 

52 9 3 
2 65 1 

54 1 
55 2 

2 66 2 
50 2 

1 25 
1 25 

7 
5 
2 
1 

3 
2 
4 
2 
1 

30 5 
NS NS 
NS NS 
NS NS 

9 231 
15 54 

3 48 
58 1 

2 1 
7 4 

2 1 
62 2 

4 51 
57 20 
64 1 

3 49 
63 

1 49 
3 49 

69 

9 12 
6 18 
7 4 
1 3 

1 
3 2 

3 5 
9 3 
1 3 
1 2 

5 
1 1 
3 2 
2 3 
1 2 

NS NS 
NS NS 
NS NS 

332 11 
9 73 19 

74 8 
74 
40 1 1 
20 58 

5 8 5 
9 42 4 

76 1 36 
1 78 3 

73 11 2 
76 6 

1 66 3 
74 10 

1 64 3 
1 68 2 

78 

5 

12 
11 

6 
5 

2 70 
1 67 
5 6 
5 19 
2 31 

15 70 
4 
4 70 
8 75 

3 73 

2 

3 

2 
77 
33 

34 

269 
7~ 

82 

69 
22 
53 

82 
3 

75 

65 
63 

24 42 
42W 
CBI 

CBINorth 
CBISouth 

9 27 15 36 2 
1 6 3 14 55 1 1 23 62 
2 7 2 1 16 61 7 2 24 62 

TOTAL 8 9 344 570 32 32 440 610 49 70 570 992 126 86 679 1005 

NS = No Samples 
*ST =Small 7.6 m semiballoon otter trawl; LT =Large 12.2 m semiballoon otter trawl. 

**Seven damaged (5, 1974; 2, 1975) specimens not included. 

January. Water temperatures, which 
were seasonally well above those noted 
by Bigelow and Schroeder (1953), 
could have influenced any inshore­
offshore movements. Likewise, tempera­
ture, salinity, and oxygen data, while 
not recorded for all speCimens, pro­
vided useful ecological information to 
help explain the seasonal occurrences 
of D. sab;na in Georgia waters. 

Most D. sabina were caught in Georgia 
waters where temperatures ranged from 
10.8-3Lrc. Young (106-139 mm DW) 

usually frequented waters warmer than 

25° C (Table 8). D. sabina greater than 
140 mm DW were found in waters of 
25-35°C (Table 8). 

Waters of 9.9-33.1 ppt salinity were 
inhabited by D. sabina, with young 
speCimens occm-rmg more often m 
higher salinity waters, even though 
the occurrence of all sizes was similar 
for males and females (Table 9). Note 
that newborn D. sabina were found 
mostly m the lower reaches m high 
salinity waters (Table 9) in July-August 
(Table 7). 

Dissolved oxygen values ranged 3.2 
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TABLE 2. Disk width size (mm) frequencies of 412* male and female -LJasyatis sabina 
trawled, reganlless of trawl size, in the Cape Fear River, Carolina Beach Inlet, and 
adjacent ocean areas of North Carolina 1973-1976. 

Month 
Disc Width 

(mm) 
F M A rvi: _J __ J_ A S 0 N 

M F M F M F M F M F M F M F M F -M::-::--F-MF 

100-119 
120-139 
140-159 
160-179 
180-199 
200-219 
220-239 
240-259 
260-279 
280-299 
300-319 
320-339 
340-359 
360-379 
380-399 
400-419 
420-439 
440-459 
460-479 
480-499 

2 
1 
2 

2 
1 

2 3 
3 

1 
1 
1 
1 

1 

3 
1 8 5 
2 
2 3 2 
1 1 5 
1 3 3 
1 4 2 
1 1 
1 4 2 

3 
2 1 

1 
2 3 
4 3 

1 

2 

4 6 
6 9 
5 5 
5 6 
5 3 
2 1 
2 
1 1 

1 3 
2 
1 

1 
1 

TOTAL 5 3 13 21 29 28 31 39 

*Seven damaged specimens not included. 

to 9 mg/1 and most males and females 
were captured in waters of 5-7 mg/1 
oxygen (Table , 10). Young Georgia 
D. sabina unlike North Carolina spec­
Imens, were encountered more often 
m slightly lower oxygen waters ( 4-6 
mg/1 ), while adults occurred in a wider 
range of conditions. 

MOVEMENTS 

North ~arolina: Tag returns for 23 of 
the 419 D. sabina tagged during the 
four-year study (5.5% recapture rate) 
indicated a southerly movement along 
the coast to at least Myrtle Beach, 
South Carolina between October and 
December, with definite inter-river move­
ment during other months (Table 11). 
More males than females occurred in the 

1 1 1 

2 

1 

1 

1 

3 

1 
1 

2 
2 
2 

5 3 
3 
1 

2 
4 1 
2 

1 
2 

1 
1 

1 

3 2 
15 13 

1 12 14 
4 7 
1 4 

3 4 2 
3 1 
1 2 
2 
1 1 
1 
1 2 

1 

3 

1 
5 2 
5 7 3 
1 2 1 
8 3 1 1 
4 2 1 2 

11 2 1 1 
6 3 1 

1 2 
4 1 4 1 
2 2 1 

1 

4 7 20 10 3 

1 

5 48 52 46 24 16 8 

returns (Table 11) even though nearly 
equal numbers of each sex were tagged 
(see totals for each sex, Table 2). Note 
that one recapture was at nearby Myrtle 
Beach, South Carolina, 5 December 
1973, indicating that perhaps all do no; 
move appreciable distances to the south 
during the winter. Longest at liberty 
before recapture was about 8.5 months. 
Several were recaptured at or near their 
original tag site after a winter in the 
ocean (Table 11). 

CATCH PER UNIT EFFORT 

While the literature was replete with 
statements that D. sabina Was common 

' abundant, or the most common sting-
ray in an area (Dahlberg, 19 7 5; Bearden, 
1965; Jordan and Gilbert, 1883a 1883b. 

' ' 
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TABLE 3. Water temperatures when 412 male and female D. sabina were captured 1973-1976 
in Cape Fear River and adjacent area of North Carolina.* 

Temperature ("C) 
Disc Width (mm) 10-14 15-19 20-24 25-29 30-35 

73 74 75 76 73 74 75 76 73 74 75 76 73 74 75 76 73 74 75 76 
100-119 M 

F 2 
120-139 M 2 2 

F 2 
140-159 M 1 1 3 3 3 3 2 4 4 

F 2 3 1 1 4 4 1 
160-179 M 3 1 1 5 3 6 6 2 5 3 

F 1 1 2 1 1 3 2 2 4 4 1 9 7 
180-199 M 2 1 3 7 4 

F 1 2 1 1 3 2 3 7 6 
200-219 M 3 1 6 1 1 2 7 1 3 2 

F 1 2 4 2 2 2 1 2 3 
220-239 M 1 2 1 1 5 2 2 6 

F 1 3 3 2 2 7 3 2 3 
240-259 M 1 8 3 4 3 1 1 2 4 

F 2 3 1 1 1 2 2 
260-279 M 2 1 1 7 2 1 1 2 

F 1 2 3 1 1 1 
280-299 M 1 1 2 1 1 2 

F 3 2 
300-319 M 1 1 3 2 6 5 

F 1 1 1 1 3 1 
320-339 M 1 2 1 1 1 2 

F 1 
340-359 M 1 1 2 

F 1 1 1 1 2 1 1 1 
360-379 M 

F 1 2 1 1 
380-399 M 2 

F 1 1 2 2 
400-419 M 

F 3 1 2 1 
420-439 M 

F 1 2 1 1 
440-459 M 

F 1 1 1 
460-479 M 1 

F 
480-490 M 

F 2 

1973 1974 1975 1976 
DW ·c DW ·c DW ·c DW ·c 

MALE A Smallest at 
temperature 150 21 130 23 142 28 115 21 

B Lowest temperature 
and size 170 18 200 14 167 12 335 11 

c Largest at 
temperature 245 27 338 17 340 23 460 13 

D Highest temperature 
and size 152 28 229 28 288 29 186 29 

FEMALE A Smallest at 
temperature 120 28 150 28 150 26 102 29 

B Lowest temperature 
and size 161 18 178 16 300 11 195 12 

c Largest at 
temperature 350 26 450 26 490 12 446 24 

D Highest temperature 
and size 150 29 250 28 150 30 102 29 

DW =Disk Width 
*7 damaged not included. 
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10 F. J. Schwartz and M.D. Dahlberg 

TABLE 4. Salinities (ppt) when 412 male and female D. sabina were captured 1973-1976 in Cape Fear River and adjacent 
areas of North Carolina*. 

Salinity (ppt) 

Disc Width 
(mm) 

5-9 10-14 15-19 20-24 25-29 30-35 

73 74 75 76 73 74 75 76 73 74 75 76 73 74 75 76 73 74 75 76 73 74 75 76 

2 

3 
1 1 

2 
1 
1 

2 
2 
1 

1 
1 
2 5 

3 
1 
1 
6 
4 
2 

3 3 
8 
2 
6 
4 

2 
2 
1 
5 

3 4 
4 1 

6 6 
4 4 
2 7 

2 2 3 
2 2 7 

2 2 
1 5 

2 1 7 
1 4 3 
1 1 1 

2 
3 1 

2 
2 

2 6 
3 

2 
2 
1 

4 4 
4 4 
5 3 

3 10 7 
3 

1 3 9 
2 1 2 

3 3 
4 

2 4 
2 5 

2 
3 

2 

6 
1 
1 

2 

2 2 
1 

3 
2 1 

2 

2 
2 
3 
2 
1 

1 

100-119 M 
F 

120-129 M 
F 

140-159 M 
F 

160-179 M 
F 

180-199 M 
F 

200-219 M 
F 

220-239 M 
F 

240-259 M 
F 

260-279 M 
F 

280-299 M 
F 

300-319 M 
F 

320-339 M 
F 

340-359 M 
F 

360-379 M 
F 

380-399 M 
F 

400-419 M 
F 

420-439 M 
F 

440-459 M 
F 

460-4 79 !'vi 
F 

480-499 M 
F 

1 1 2 
1 
2 

2 
2 

2 2 

3 2 

3 

1973 1974 
DW ppt DW ppt 

MALE A Smallest at salinity 150 32 130 33 
B Lowest salinity & size 152 21 220 10 
C Largest at salinity 245 25 338 32 
D Highest salinity & size 150 32 170 34 

FEMALE A Smallest at salinity 120 26 150 19 
B Lowest salinity & size 150 20 420 5 
C Largest at salinity 350 17 450 10 
D Highest salinity & size 161 31 ·250 34 

DW =Disk Width 
*7 damaged specimens not included. 

McFarland, 1963; Reid, 1954), catch per 
unit effort trawl data seemed to con­
tradict these generalizations. We realize 
that avoidance of various sampling gear 
may influence the observations and 
conclusions reached by others. Note 
that throughout its range the CPUE's 
summarized in Table 12 were low, even 

1975 
DW ppt 
142 25 
183 9 
340 22 
222 34 
150 22 
390 0 
490 31 
440 35 

1976 
DW ppt 
115 18 
165 7 
460 14 
180 33 
102 28 
409 5 
446 18 
175 35 

in the light of some sizable trawl efforts 
by Wang and Raney (1971) and 
Livingston (pers. comm.) m Florida 
and Perret et al. (1971) m Louisiana. 
The relatively high CPUE of Anderson 
(1968) resulted from one-hour tows 
with 22.9 m wide trawls. 
North Carolina: The overall CPUE, 
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Biology of Dasyatis sabina In North carolina and Georgia 11 

TABLE 5. Oxygen values (mg/1) for waters in which 412 male and female D. sabina 
were trawled in Cape Fear River and adjacent areas, North Carolina, 1973-1976 
combined.* 

Disc Width 
(mm) 

100-119 
120-139 
140-159 
160-179 
180-199 
200-219 
220-239 
240-259 
260-279 
280-299 
300-319 
320-339 
340-359 
360-379 
380-399 
400-419 
420-439 
440-459 
460-479 
480-499 

2-3.9 

M 

2 

1 
1 

MALE 

FEMALE 

DW = Disk Width 

4-5.9 

F M F 

1 
7 2 

1 7 10 
2 7 
2 3 
3 3 
6 2 
1 4 
1 
5 2 
4 
2 
1 
2 

1 
1 
1 

2 

Lowest 02 
Largest 
Smallest 
Highest 02 
Largest 
Smallest 

*7 damaged specimens not included. 

after 5210 tows between 1973 and 
19 7 6, yielding only 419 D. sabina, 
was ·0.080 (Table 13). In terms of 
CPUEfsample year, increasing the samp­
ling effort increased the numbers cap­
tured as the CPUE increased from 
0.019 in 1973 to 0.126 in 1976. This 
mcrease was more likely a reflection 

Oxygen (mg/1) 
6-7.9 8-9.9 10-11.9 12-13.5 

M F M F M F M 

1 2 
2 2 1 

11 14 3 2 2 
15 16 7 7 4 

9 14 5 3 1 
15 22 7 4 1 
12 12 3 9 1 
14 4 4 3 1 
11 4 6 
4 2 1 1 2 
7 5 6 1 
3 1 2 1 
1 6 1 2 

1 

2 1 
3 1 
1 3 
3 

mg/1 

2.6 
8.2 
7.0 

13.0 
5.2 
6.2 

DW 

225 
460 
115 
318 
490 
102 

F 

1 
2 
1 
1 
1 
1 

1 

1 

16 Oct 73 
10 Nov 76 
21 Jun 76 
12 Nov 74 
18 Mar 75 
16 Aug 76 

1 

1 
1 

1 
1 
1 
1 
1 

2 
1 
1 
1 

of either more D. sabina in northern 
waters or the Cape Fear area recovery, 
following the hurricane of 19 7 2, to levels 
more suitable for their existence. Ad­
justing tl,le CPUE to make a rough 
comparison of this study's findings to 
those elsewhere (Table 12), the CPUE 
with the small trawl was 0.047 and for 
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12 F. J. Schwartz and M.D. Dahlberg 

TABLE 6. Distribution, by station, of 166 male, female and other* D. sabina 
trawled during 1967-1969 in Georgia estuaries. Lower reaches are stations 1-9 and 
14 and middle reaches are stations 10-13. 

Station 1967 
M 0 F 

1 
2 1 1 
3 
4 2 3 
5 4 3 
6 2 3 3 
7 2 1 
8 1 1 
9 1 1 

10 1 2 
11 9 1 13 
12 1 
13 4 1 1 
14 2 1 

TOTAL 28 12 25 

* Sex was not recorded. 

the larger trawl 0.034. 
Georgia: Of the 200 D. sabina cap­
tured, 166 were taken in 485 trawls, 
CPUE = 0.342. In terms of middle and 
lower reach captures, more Atlantic 
stingrays were captured in the middle 
reach area than the higher saline and 
more exposed lower reach habitats 
(Table 14). Comparatively (Table 12), 
the adjusted Georgia CPUE of 0.246 
was one of the highest recorded. 

BREEDING SEASON 

A spring to fall breeding season was 
suggested for D. sabina off Texas by 
Gunter (1945), although he (1938b) 
collected adults with milt in Barataria 
Bay, Louisiana on 4 and 16 February 
1933. Dense aggregations in Texas 
inshore waters and of the Gulf of Mexico 
during February and March were thought 
to be breeding populations by Sage 

M 

1 
2 

2 
1 
2 
2 

3 
2 
5 
3 
2 
3 

28 

1968 1969 
0 F M 0 F 

4 1 2 

6 1 2 
3 3 5 
2 
1 5 4 
2 

1 2 2 
1 3 
3 3 
5 
5 

1 3 3 

2 34 15 2 20 

et al. (1972). Bigelow and Schroeder 
(1953) thought that young were born at 
"all times of the year except winter". 
Murray and Christmas ( 1 9 68) noted 
gravid females dropping their young in 
Mississippi Sound during the summer. 
Funicelli ( 19 7 5) found the smallest 
gravid female in Mississippi Sound was 
218 mm while offshore specimens with 
well developed gonads measured 206 mm 
DW. Males were mature at 190 mm DW. 
In Charlotte Harbor, Florida, embryos 
appeared to increase in wing width from 
35 mm on 19 June to 100 mm on 11 
July 1940. Body widths of gravid females 
were 235-286 mm, and smallest disk 
length of a gravid female was 222 mm 
(Breder and Krumholz, 1941). Mature 
embryos were observed in June and July 
by Sage et al. (1972) and Joseph and 
Yerger (1956). One Louisiana specimen 
gave birth to three young on 5 June 
1932 (Gunter, 1938b). Breder and 
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TABLE 7. Disk width size (mm) frequencies of 200 male, female, other*, and aborted Dasyatis sabina in a Georgia estuary, 1967-1969. Young 
aborted on deck in brackets and angled specimens in parentheses. 

MONTH 
Disk Width J F M A M J J A s 0 N D 
(mm) ---- ----

M MOF M 0 F M 0 F M 0 F MF M OF M 0 F M F M F MO F M 

88- 99 [4] [1] 
100-119 [2] 3[3] 3[2] 
120-139 l 2 1 3 1 
140-159 l 1 3 3 1 1 
160-179 1 1 1 1 1 3 1 1 1 !:!! 
180-199 1 1 (1) 1 2 4 1 3 0 

0 
200-219 1 2 2 2(1) 1 1 1 3 1 1 2 1 "" '< 
220-239 2 2 2 2 4 1 6 4(1) 1 4 1 1 1 1 2 1 0 ... 
240-259 1 (2) 4(1) 1 1 5 3 1 4 3 1 2 1 b 

"' 260-279 1 1 1 1 (3) 1 1(1) 2(3) 1 4 3 2 ~ 

"' 280-299 1 1 (1) 2 2 2 1 
.... ;;:;-

"' 300-319 (2) 1 (1) 3(1) "' <::>-

320-339 1 1 (2) 1 1 1 s· 
"' 340-359 (1) (1) :; 

Adults Trawled 2 1 4 2 7 1 10 3 2** 5 11 3 12 3 2 5 3 4 22 2 25 2 1 11 14 2 1 4 2 
z 
~ 

Young Aborted 4 3 3 2 :; 

Angling Catch 5 4 2 2 5 1 1 
() 
0> 

Adults Trawled: 166 YoungAborted: 12 Angling Catch: 22 TOTAL: 200 
0 
::l 

* Sex not determined. 
0> 

Ql 

** Not Measured. ::l 
0. 
G) 
CD 

Q 
"" iii" 

... 
w 13
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14 F. J. Schwartz and M.D. Dahlberg 

TABLE 8. Water temperatures CC) when 103 male and female D. 
trawled in Georgia estuaries during March 1967-August 1969. 

sabina were 

Disc Width 
(mm) 

Temperature CC) 

100-119 
120-139 
140-159 
160-179 
180-199 
200-219 
220-239 
240-259 
260-279 
280-299 
300-319 
320-339 

TOTAL 

10-14 

M 

1 
1 

2 

F 

1 

1 

15-19 

M 

2 

1 

2 

2 

7 

F 

3 
1 

2 
1 
1 
1 

1 

10 

20-24 

M F 

1 
1 

1 1 
1 4 
4 5 
1 

2 
1 

7 15 

25-29 

M F 

2 
2 2 

2 2 
2 2 
4 
6 1 
7 2 
1 6 

4 
2 

24 23 

30-35 

M 

2 

1 
2 
1 
3 

1 

10 

F 

1 

2 
1 

4 

TABLE 9. Salinities (ppt) when 103 male and female D. 
Georgia estuaries during March 1967-August 1969. 

sabina were trawled in 

Disc Width Temperature (oC) 
(mm) 10-14 15-19 20-24 25-29 30-34 

100-119 
120-139 
140-159 
160-179 
180-199 
200-219 
220-239 
240-259 
260-279 
280-299 
300-319 
320-339 

TOTAL 

M 

4 

1 

5 

F 

1 
2 
1 

4 

M F 

1 1 
1 
1 
1 
1 

1 5 

Krumholz ( 1941) noted delivery of young 
at about 100 mm DW while Funicelli 
(1975) considered D. sabina of 117-148 
mm DW young of the year. The true 
breeding season has yet to be determined 

M F 

1 

1 1 
1 

2 2 
1 2 
4 1 

2 
3 
2 
1 

8 16 

M F 

2 

2 3 
2 2 
3 2 
3 2 
7 6 
3 1 
2 4 

1 
1 
1 

22 25 

M 

2 
2 
1 
1 
1 
1 

1 

9 

F 

1 
1 
1 
2 

1 

2 

8 

(although gonad material Is presently 
being studied histologically by T. Lewis 
of Florida State University). 

Viscous mucus in the cloacal grooves 
· of elasmobranchs is considered a good 
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Biology of Dasyatis sabina In North carolina and Georgia 15 

TABLE 10. Dissolved oxygen values (mg/1) when 67 male and female D. sabina 
were trawled in Georgia estuaries August 1967 -August 1969. 

Disc Width Oxygen (mg/1) 

(mm) 2-3.9 4-5.9 6-7.9 8-9.9 

M F M F M F M F 

100-119 2 1 
120-139 1 1 
140-159 1 3 3 
160-179 1 2 2 2 
180-199 2 1 1 1 
200-219 3 2 1 1 
220-239 6 4 2 1 1 
240-259 3 2 2 1 
260-279 1 1 2 1 3 
280-299 1 1 1 
300-319 2 
320-339 1 

TOTAL 1 17 20 13 14 2 

MALE Lowest 02 4.1 mg/1 248mmDW 30 May 1968 
Largest 5.7 268 
Smallest 6.4 115 

FEMALE Lowest 02 3.7 260 
Largest 6.8 335 
Smallest 4.5 110 

DW =Disk Width 

indicator of the mating season (Clark 
and von Schmidt, 1965 ). No one has 
determined histologically at what size 
D. sabina males are mature or ripe. 
Bearden (1965) noted 152-180 mm 
D. sabina were immature while Breder 
and Krumholz (1941) indicated a 220-
230 mm disk width size for mature 
D. sabina females while giving no size 
for mature males. Burger (1972) studied 
rectal gland secretion but mentioned 
nothing about breeding state. 
North Carolina: Since all North Carolina 
D. sabina were tagged for movement 
studies, no comments can be made 
regarding egg content of females or ripe­
ness of males, even though no males 
were seen with mucus in their clasper 

16 Aug 1967 
4 Aug 1969 
7 Sep 1967 

25 Mar 1968 
4 Aug 1969 

grooves. No aborted young were obtained 
from any female captured in the Cape 
Fear and ajacent areas during the sample 
period 1973-76 (Table 3). However, the 
smallest individuals were taken in 1976 
(Table 3). A male and female, both 115 
mm DW (Station 19W), were captured 
21 June 1976, while a 102 mm female 
was taken at 18E on 16 August 1976. 
All other specimens, in any one year, 
were larger than 120 mm DW. Apparently 
parturition occurs elsewhere or in the 
adjacent ocean as the younger sizes 
occurred during high water temperatures 
and at the lower stations when salinities 
were high (Tables 3, 4); capture upriver 
occurred from June to August when 
water temperatures ranged from 24-

15
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TABLE 11. Size, sex, days at liberty, direction of movement data for 23 recaptured D. sabina originally tagged between 1973 and 
Cl"l 

1976 in the lower Cape Fear River and adjacent Atlantic Ocean. :n 
Number Location Location Days at Direction Distance 

'-
(/) 

Year/Season Tagged Capture Date Recapture Date Sex DW Liberty Traveled (km) n 
::J" 

:E 
1973 J-M* 0 "' -N 

J-D** 17 18 4 Oct Power Plant Screens 25 Apr 74 M 155 194 NW 4.8 "' :J 

18E 24 Oct Myrtle Beach, SC 5 Dec 73 M 206 42 sw 97.4 c. 
s: 

1974 J-M 36 0 !J 
0 

J-D 33 CF23 23 Oct Off Ft. Fisher Air Base 30 Apr 75 M 320 189 E 1.0 "' ::J" 

0' 

1975 J-M 52 CF27 23 Apr Off Ft. Fisher Air Base 30 Apr M 277 7 SE 4.5 ~ 
"' 

J-D 67 19 16 Jul Caswell Beach 15 Sep M 220 61 s 5.3 
19W 9 Sep Power Plant Screens 14 Sep F 180 5 w 3.0 
18 10 Sep Long Beach 4 Oct M 215 25 s 13.0 
18 10 Sep 19 15 Sep F 350 5 N 1.6 

18W 11 Sep Ocean 16 Nov F 162 66 sw 12.8 
Ocean 15 Sep E of 19-Rockwall 24 Sep M 215 9 NE 15.0 

18E 16 Sep E of 19-Rockwall 24 Sep M 200 8 NE 2.0 
Power Plant Screens 18 Sep Power Plant Screens 22 Sep F 150 3 0.0 

18E 18 Sep N Myrtle Beach, SC 7 Oct M 200 20 sw 80.4 
Canal Bend 2 Oct Power Plant Screens 2 Oct M 167 0 w 1.2 

19 30 Oct 19 12 Jul 76 M 240 255 0.0 

1976 J-M 81 Ocean 12 Apr Hewletts Cr. 30 Apr M 258 18 NE 15.0 
23E 5 Apr Lower Cape Fear 31 Aug F 280 148 s 5.2 
18W 17 May Canal Mouth 23 Jun F 172 37 NW 0.6 

Canal Mouth 25 May Canal Mouth 13 Jul F 190 49 0.0 
18E 26 May 19 12 Jul M 267 47 w 2.0 

J-D 131 19 12 Jul 23E 30 Sep M 320 80 NE 2.8 
19 12 Jul 23W 21 Sep M 300 71 NW 3.6 

Canal Bend 7 Sept 21 15 Sep F 135 8 NE 4.4 

DW =Disk Width 
* J-M =January through May 

** J-D =July through December 
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Biology of Dasyatis sabina in North Carolina and Georgia 17 

TABLE 12. A comparison of published and field observational data, throughout the range of D. sabina. 
CPUE has been adjusted to 4.9 m net and 15 min tow. 

Literature Citation State Tow Time Size Trawl D. sabina/Tow CPUE 
(min) (m) 

Shealy,eta/. 1974 S.C. 20 6.1 SB 3/268 .006 
Dahlberg and Odum 1970 GA. 15 6.1 72/238 .243 
Anderson 1968 GA. 22.9 3.4/hr. offshore 

4.4/hr. inshore 
Tagatz 1967 NE FLA. 2.4 29/194 
Wang and Raney 1971 SW FLA. 4.9 12/1169 
Ogren and Brusher 1977 NWFLA. 10 3.7 56/312 .345 
Livingston 1972-75* NW FLA. 2 4.9 94/1258 .560 
Livingston 1972-75* NW FLA. 2 4.9 8/2910 .020 
Livingston 1972-75* NW FLA. 2 4.9 6/4002 .001 
Perret,etal. 1971 LA. 10 4.9 32/1390 .035 
Dunbar 1972 LA. 10/30 4.9 60/696 .013 
Juneau 1975 LA. 10 4.9 5/562 .013 
Dugas 1975 LA. 10 4.9 2/40 .075 
Gunter 1945 TEX. 30 13/99 
Sage, et al. 1972 TEX. 5 300/?** 
McFarland 1968 TEX. 256/?*** 
Miller 1965 TEX. 15 5.8 8/? 
Chittenden & McEachran 1976 TEX. 12 2/60 

SB = Semiballon 
* Data furnished hy R. Livingston, Fla. St. Univ., for Apalachicola Bay, CPUE = .075 and two 

estuaries in Apalachec Bay, Fenholloway = .0027, Econfina = .0015. 
** Collected during 6 months. 

*** Total was 256 D. sabina of 56,398 specimens. 

-29°C. 
Georgia: R~pe males (here considered 
ripe if containing mucus in the clasper 
grooves) occurred in both reaches of 
the study estuaries, but were most 
abundant in the middle reaches. These 
were usually observed from April to 
August, while two were so noted as late 
as 16 November. Sizes of ripe males 
were 211-265 mmDW. 

Yellowish eggs were found in three 
females (310-330 mm DW) caught by 
hook and line in the middle reaches (Half­
moon Landing) on 21 April 1967. The 
abortion of 88 - 118 mm DW embryos, 
upon capture of pregnant females 
(289-320 mm DW) was observed only at 
the middle reaches stations on 26 July 
1967, 7 .August 1968, and 4 August 
1969 (Table 7). Several fetuses (111-
120 mm DW) were also found in a 353 

mm DW female collected by hook and 
line at Halfmoon Landing 16 August 
1967. 

Thus, newly born young 101-130 
mm were trawled in August-September 
in the estuary, which serves as the nursery 
ground for Georgia D. sabina. Specimens 
131-170 mm collected in the spring were 
considered age class 1 specimens. 

LENGTH-WEIGHT RELATIONSHIPS 

Gunter (1945) collected 130-460 mm 
disk length D. sabina in Texas, the 
smallest of which were taken in Nov­
ember and April in the Gulf of l\lexico. 
We consider these sizes to be equivalent 
to wing widths as Breder and Krumholz 
(1941), Joseph and Yerger (1966), 
and Funicelli (1975) noted that the 
length-width shape of a D. sabina disk 
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18 F. J. Schwartz and M. D. Dahlberg 

';fABLE 13. Catch per unit effort (CPUE), by trawl size, for 419 D. sabina caught i.~ 5,210 trawl, 
15-minute, tows in 1973-1976 from Cape Fear River and adjacent areas of North Car~Iina. 

NUMBER 

MONTH 1973 1974 1975 1976 
N tows N tows N tows N tows 

ST* LT** ST 

J 0 5 
F 0 44 30 2 19 
M 0 41 42 1 35 
A 0 40 80 8 47 
M 0 57 116 22 69 

J 2 9 

J 0 0 23 3 18 
A 1 0 35 4 5 
s 3 67 llO 17 84 
0 13 70 80 5 105 
N 0 25 54 7 44 
D 

TOTAL 17 344 570 71 440 

CPUE 0.019 0.068 

- = No Sampling. 
ST = Small 7.6 m semiballon otter .trawl. 
LT = Large 12.2 m semiballon otter trawl. 

is nearly equal. Sage et al. (1972), on 
the basis of weight histograms, con­
cluded that females lived 6 years and 
attained a weight of just over 2000 g 
while males lived 3-4 years and attained 
weights of just under 1000 g. They also 
noted females grew 200 g in weight their 
first year followed by a marked increase 
in weight their second year, a condition 
they attributed to pregnancy. Sub­
sequent yearly female growth rates were 
in 200 g increments. 
North Carolina: North Carolina D. sabina 
fell within the size range noted by Gunter 
(1945 ), the largest males were 460 
mm captured 28 May 1974 and 10 Nov­
ember 1976, while the largest females 
were 490 mm captured 18 March 1975. 
Weights far exceeded those reported by 
Sage et al. (1972) in that the heaviest 
females captured 18 March 1975 were 
5216 g and 5433 g. Likewise, plotting 
the length frequencies of male an'd 
female D. sabina cited in Table 2, four 

LT ST LT ST LT 
0 0 0 24 0 0 26 

36 3 34 61 3 44 65 
37 13 54 109 20 121 148 
66 23 97 136 27 89 125 
85 13 83 135 31 96 106 
21 1 0 28 8 0 31 
23 3 0 31 26 0 31 
17 0 0 33 3 0 39 
98 42 122 179 47 126 159 

156 14 113 193 37 92 169 
71 7 67 63 10 ll1 106 

610 ll9 570 992 212 679 1005 
0.076 0.126 

age classes were suggested rather than 
the six, based on weight, Proposed by 
Sage et al. (1972). 

Males, by capture year, were generally 
smaller throughout a corresponding fe­
male size (width) range each Year except 
for 1975 and 1976 (Fig. 3). Males 
smaller than 200 mm DW weighed about 
the same as did females. Females 200 to 
350 mm DW were, except for 1976 

. ' usually heavier than corresponding sized 
males (Fig. 4). Females of all sizes were 
lighter than males throughout 1976 
(Figs. 3, 4). No extraneous event seemed 
responsible for the 1976 female weight 
differences. Length~weight regression 
curves for each sex, by year, (Figs. 3 
and 4) show good correlations except 
for the 1976 male length-width data 
where r = 0.8500. 
Georgia: The size range of trawled male 
D. sabina was 107-278 mm, whereas 
trawled females were 110-340 mm DW 
(Fig. 5 ). The largest male and female 
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TABLE 14. Catch per unit effort (CPUE) for 166 D. sabina caught in 485 six meter trawl, 15-minutc, tows in Georgia estuar-ies 1967-1969. 

NUMBER 

1967 19GB 1969 
Month Lower Reaches Middle Reaches Lower Reaches i\.Jiddlc Reaches I.ower Reaches Middle Reaches 

N tows N tows N tows N tows N to'-"'s N tows 

J I 9 0 4 0 10 4 0 10 0 4 
F 4 20 8 2 20 0 8 0 10 0 4 
M 10 4 9 10 6 4 0 8 0 + 
A 0 8 0 4 2 10 6 4 2 10 0 4 
M 3 20 15 8 2 20 6 8 0 9 0 + 
J 1 10 0 4 3 8 
J 0 19 9 8 2 9 3 
A 8 10 3 4 18 18 8 5 
s 2 10 't 
0 5 20 8 0 10 0 19 8 0 
N 5 10 I 4 0 10 0 
D 2 10 0 4 8 0 

TOTAL 31 146 33 60 36 127 29 45 31 79 6 28 
CPUE 0.212 0.550 0.283 

~=No sampling. 

captured by hook and line in the study 
area were 292 mm and 345 mm wide, 
respectively. One larger D. sabina, a 405 
mm female, was captured by hook and 
line in Mud River (Fig. 2) on 10 August 
1968. 

Males were nearly identical to fe­
males in weight and size in specimens 
captured in 1969 until 240 mm DW 
were obtained, after which both appro­
ximated each others weight, even though 
females attained a larger overall size 
(Fig. 5). D. sabina 131-170 mm, collected 
during the spring, were considered age 
class 1. Note these specimens were 
larger than reported by Sage et a!. 
(19 72) for the same age class. While 
Sage et a!. (1972) found that Texas 
females grew larger than males, Georgia 
females were heavier than corresponding 
sized males and exceeded the maximum 
size of males (Fig. 5). 

Length-weight regressions were ex­
pressed as logy= -5.1460 + 3.3567 log 
x (r = 0.9899) for males and log y = 
-4.5199 + 3.0914 log x (r = 0.9973) for 
females. Power functions were generated 
by the expression w = 0.000007 x 3.3567 

for males and w = 0.000030 x 3.091 4 for 
females. 

Thus, younger and heavier D. sabina 
frequented the estuaries of Georgia, 
while larger individuals occurred in the 

0.644 0.392 0.214 

lower portions of the North Carolina 
Cape Fear River system study area. 
Young, in both areas, frequented habitats 
with higher water temperatures and 
salinities than did adults. Slightly lower 
oxygen conditions were inhabited by 
young Georgia individuals than those 
in North Carolina. Adults, in both 
study areas were found in a wider 
range of environmental conditions than 
were young throughout most years 
sampled. Definite southward movements 
from North Carolina were established 
by tagging studies. Some individuals 
apparently wintered in nearby ocean 
waters of both study areas. While popular 
belief assumed D. sabina were abundant 

' catch per unit effort data did not sub-
stantiate this belief nor did it reveal 
throughout the range of D. sabina, 
centers of abundance. 
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Figure 3. Length-weight regression and power 
curves, by year, for North Carolina male 
Dasyatis sabina. 
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Figure 4. Length-weight regression and power 
curves, by year, for North Carolina female 
Dasyatis sabina. 
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Figure 5. Length-weight regression and power 
curves for male and female Georgia Dasyatis 
sabina. 

Fear River fish fauna which included ob­
servations on D. sabina. Dr. W. Hogarth 
and K. MacPherson of CPL were most 
helpful in the field and supplied data 
from the Brunswick Steam Electric 
plant intake canal screens near Southport, 
NC. 

Georgia observations were accom­
plished while that study was based at the 
University of Georgia, Institute of Marine 
Sciences at Sapelo Island, GA. Funding 
was provided by the Interstate Paper 
Company of Riceboro, GA, through the 
Qeorgia Water Quality Control Board. 
Ship support was NSF funded. Many 
Marine Institute staff likewise assisted 
in the collection and analysis of the 
field samples. Figure 2 was originally 
published in Sikora et al. (1972). 

Dr. Robert Livingston, Florida State 
University, Tallahassee, FL, generously 
supplied catch per unit effort data from 
his vast west Florida bay studies. 

LITERATURE CITED 

Anderson, W. W. 1968. Fishes taken 
during shrimp trawling along the South 
Atlantic coast of the United States, 

20

Gulf of Mexico Science, Vol. 2 [1978], No. 1, Art. 1

https://aquila.usm.edu/goms/vol2/iss1/1
DOI: 10.18785/negs.0201.01



Biology of Dasyatis sabina In North Carolina and Georgia 21 

1931-35. U. S. Spec. Sci. Rep. Fish 
570, 60 p. 

Bearden, C. M. 1965. Elasmobranch 
fishes of South Carolina. Contr. 
Bears Bluff Lab. 42, 22 p. 

Bigelow, H. E., and W. C. Schroeder. 
1953. Fishes of the western North 
Atlantic, sawfishes, guitarfishes, skates, 
and rays. Mem. Sears Found. Mar. Res. 
1, pt. 2, 588 p. 

Boeseman, M. 1948. Some preliminary 
notes on Surinam stingrays, including 
the description of a new species. Zool. 
Meded. Leiden 30: 31-4 7. 

Breder, C. M., Jr., and L.A. Krumholz. 
1941. On the uterine young ofDasyatis 
sabinus (LeSueur) and Dasyatis 
hastatus (DeKay). Zoologica, N. Y. 
2 6 ( 1 0) : 49 -51. 

Burger, J. W. 1972. Rectal 
cretion m the 
sabina. Camp. 
42A: 31-32. 

stingray, 
Biochem. 

gland se­
Dasyatis 
Physiol. 

Carriker, M. R. 1967. Ecology of 
estuarine benthic invertebrates: a per­
spective. p. 442-487. In: G. H. Lauff 
{ ed.). Estuaries, Amer. Assoc. Adv. 
Sci. Publ. 83. 

Chittenden, M. E., Jr., and J. D. 
McEachran. 1976. Composition, eco­
logy, and dynamics of demersal fish 
communities on the northwestern Gulf 
of Mexico Continental Shelf, with a 
similar synopsis for the entire Gulf. 
Texas A & M Univ. SG-76-208, 104 p. 

Clark, E., and K. von Schmidt. 1965. 
Sharks of the central Gulf Coast of 
Florida. Bull. Mar. Sci. 15{1): 13-83. 

Dahlberg, M. D. 1972. An ecological 
study of Georgia estuarine fishes. 
Fish. Bull. 70(2): 323-353. 

-------. 1975. Guide to coastal 
fishes of Georgia and nearby states. 
Univ. Ga. Press, Athens. 186 p. 

------,and E. P. Odum. 1970. 
Annual cycles of species occurrence, 

abundance, and diversity in Georgia 
estuarine fish populations. Amer. Midi. 
Nat. 83(2}: 382-392. 

deSylva, D. P. 1974. Atlantic stingray, 
Dasyatis sabina. p. 78-79. In: A. J. 
McClane (ed.). McClane's New Stand­
ard Fishing Encyclopedia. Holt, Rine­
hart, and Winston. N.Y. 

Dugas, R. J. 1975. Variation in day­
night trawl catches in Vermilion Bay, 
Louisiana. La. Wildl. Fish. Comm. 
Oysters, Water Bottom Seafoods Div. 
Tech. Bull. 14, 13 p. 

Dunham, F. 1972. A study of commer­
cially important estuarine-dependent 
industrial fishes. La. Wild!. Fish. 
Comm. Bull. 4, 63 p. 

Funicelli, N. A. 1975. Taxonomy, 
feeding, limiting factors, and sex 
ratios of Dasyatis sabina, Dasyatis 
americana, Dasyatis sayi, and Narcine 
brasiliensis. Ph.D. Diss., Univ. So. 
Miss., 244 p. 

Gunter, G. 1938a. Notes on invasion of 
freshwater by fishes of the Gulf of 
Mexic<?, with special reference to the 
Mississippi-Atchafalya River System. 
Copeia 1938(2): 69-72. 

____ . 19 38b. Seasonal variations 
in abundance of certain estuarine and 
marine fishes in Louisiana, with 
particular reference to life histories. 
Ecol. Monogr. 8(3): 314-346. 

____ . 1945. Studies on marine 
fishes of Texas. Publ. Inst. Mar. Sci. 
Texas 1: 1-190. 

1956. A revised list of 
euryhaline fishes of North and 
Middle America. Amer. Midi. Nat. 
56(2}: 345-354. 

and G. E. Hall. 1963. 
Biological investigations of the St. 
Lucie estuary (Florida) in connection 
with Lake Okeechobee discharges 
through the St. Lucie Canal. Gulf Res. 
Rep. 1(5): 189-307. 

21

Schwartz and Dahlberg: Biology and Ecology of the Atlantic Stingray, Dasyatis sabina (Pi

Published by The Aquila Digital Community, 1978



22 F. J. Schwartz and M.D. Dahlberg 

Haese, H. D. 1973. A trawl study of 
the nearshore fishes and invertebrates 
of the Georgia coast. Publ. Inst. 
Mar. Sci. Texas 17: 63-98. 

Jordan, D. S., and C. H. Gilbert. 1883a. 
Notes on fishes about Pensacola, 
Florida, and Galveston, Texas, with a 
description of new species. Proc. U. S. 
Nat. Mus. 5: 241-307 (1882). 

_____ . 1883b. Notes on a collec­
tion of fishes from Charleston, South 
Carolina, with descriptions of three 
new species. Proc. U. S. Nat. Mus. 
5: 580-620 (1882). 

Joseph, E. B., and R. W. Yerger. 1956. 
The fishes of Alligator Harbor, Florida, 
with notes on their natural history. 
Fla. St. Univ. Oceanogr. Inst. Stud. 
22: 111-156. 

Juneau, C. L. 1975. An inventory and 
study of Vermillion Bay and Atcha­
falya Bay complex. La. Wildi. 
Fish Comm. Oyster, Water Bottom 
Seafoods Div. Tech. Bull. 13: 21-76. 

McFarland, W. N. 1963. Seasonal change 
in the number and the biomass of 
fishes from the surf at Mustang 
Island, Texas. Publ. Inst. Mar. Sci. 
Texas 9: 91-105. 

Miller, J. M. 1965. A trawl survey of 
the shallow Gulf fishes near Port 
Aransas, Texas. Publ. Inst. Mar. Sci. 
Texas 10: 80-107. 

Murray, J. A., and J. Y. Christmas. 
1968. Growth of the uterine young of 
the Atlantic stingray Dasyatis sabina 
(Le Sueur), with notes on its ecology. 
J. Miss. Acad. Sci. 14: 128. 

Ogren, L. H., and H. A. Brusher. 1977. 
The distribution and abundance of 
fishes caught with a trawl in the St. 
Andrew Bay System, Florida. North­
east Gulf Sci. 1(2):83-105. 

Parker, J. C. 1972. Key to the estuarine 
and marine fishes of Texas. Texas 
A & M Univ. SG-72-402, 177 p. 

Perret, W. S., W. R. Latapie, G. B. Adkins, 
J. F. Pollard, W.J. Gaidry, W.R.Mock, 
and C. J. White. 1971. Fishes and 
invertebrates collected in trawl and 
seine samples in Louisiana estuaries. 
Section.1, p. 41-105. In: Cooperative 
Gulf of Mexico estuarine inventory and 
study, Louisiana Phase I, Area De­
scription, and Phase IV, Biology. La. 
Wild!. Fish. Comm., New Orleans. 

Ragotzkie, R. A., and R. A. Bryson .. 
1955. Hydrography of the Duplin 
River, Sapelo Island, Georgia. Bull. 
Mar. Sci. Gulf Carib. 5(4): 297-313. 

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

Sage, M., R. G. Jackson, W. L. Klench, 
and V. L. de Vlaming. 1972. Growth 
and seasonal distribution of the elasmo­
branch Dasyatis sabina. Contr. Mar. 
Sci. Texas 16: 71-74. 

Sainz, J. C. 1976. Catalogo de peces 
marinas Mexicanos. Inst. Nac. Pesca. 
Secretaria Industr. Comercio. Mexico, 
462 p. 

Schwartz, F. J. and P. A. Howland. 
1978. Literature evaluating gear and 
factors affecting catch and sampling 
variation. Spec. Sci. Rep. Inst. Mar. 
Sci. Univ. No. Car., 99 p. 

Shealy, M. H., J. V. Miglarese, and E. B. 
Joseph. 1974. Bottom fishes of 
South Carolina estuaries - relative 
abundance, seasonal distribution, and 
length-frequency relationships. S. C. 
Wildl. Mar. 'Res. Cent. Tech. Rep. Ser. 
6, 189 p. 

Sikora, W. B., R. W. Heard, and M. D. 
Dahlberg. 1972. The occurrence and 
food habits of two species of hake, 
Urophycis regius and U floridanus 
in Georgia estuaries. Trans. Amer. 
Fish. Soc. 101(3): 513-525. 

Simmons, E. G. 1957. An ecological 

22

Gulf of Mexico Science, Vol. 2 [1978], No. 1, Art. 1

https://aquila.usm.edu/goms/vol2/iss1/1
DOI: 10.18785/negs.0201.01



Biology of Dasyatis sabina in North Carol in a and Georgia 23 

survey of the upper Laguna Madre of 
Texas. Publ. Inst. Mar. Sci. Texas 
4(2): 156-200. 

Tagatz, M. E. 1967. Fishes of the St. 
Johns River, Florida. Quart. J. Fla. 
A cad. Sci. 30(1): 25-50. 

Wang, J. C. S., and E. C_ Raney. 1971. 
Distribution and fluctuations in the 
fish fauna of the Charlotte Harbor 
estuary, Florida. Mote Mar. Lab. Contr. 
112,56 p., appendix 46 p. 

23

Schwartz and Dahlberg: Biology and Ecology of the Atlantic Stingray, Dasyatis sabina (Pi

Published by The Aquila Digital Community, 1978


	Northeast Gulf Science
	6-1978

	Biology and Ecology of the Atlantic Stingray, Dasyatis sabina (Pisces: Dasyatidae) in North Carolina and Georgia
	Frank J. Schwartz
	Michael D. Dahlberg
	Recommended Citation


	tmp.1526055503.pdf.EK59m

