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INTRODUCTION

In a recent systematic analysis of the threats to 1041
chondrichthyan fishes, Dulvy et al. (2014) estimated
that one-quarter of species are threatened with extinc-
tion according to the International Union for the Con-
servation of Nature (IUCN) Red List criteria. Large-
bodied, shallow-water species were considered at
greatest riskdueprimarily tooverfishing(targetedand

incidental) and habitat loss, with 5 out of the 7 most
threatened families being batoids (skates and rays). Of
skates and rays, 1.3% of species analyzed were Criti-
cally Endangered, 2.7% were Endangered, and 6.2%
were Vulnerable. Of equal concern was that 24.6%
were Data Deficient (i.e. there is not enough informa-
tion to assess the status of the species). The remaining
species were considered to be Near Threatened
(6.0%) or Least Concern (11.0%) (Dulvy et al. 2014).
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ABSTRACT: Among rays inhabiting US coastal waters in the western North Atlantic Ocean, a spe-
cies of potential concern is the lesser electric ray Narcine bancroftii. The most recent International
Union for the Conservation of Nature (IUCN) Red List Assessment indicates the species is Criti-
cally Endangered, which represents the highest risk of extinction based on IUCN criteria. The
basis of this alarming designation was a reported 98% decline in abundance based on analyses of
a long-term, fisheries-independent trawl survey conducted in the northern Gulf of Mexico since
1972. The status of this species generated considerable concern within the conservation commu-
nity, prompting a petition for its inclusion under the US Endangered Species Act. We critically
examined all available sources of data relative to the abundance of lesser electric ray, including
those utilized in the original analysis, and found lesser electric rays do not appear to be at risk of
extinction. Contrary to the earlier analysis, we found no evidence of decline in the relative abun-
dance of lesser electric rays, with trends in abundance being relatively flat with high variability.
Our investigation determined that analyses of previous trawl surveys did not address major
changes over time in survey design and disregarded the strong habitat preference of lesser elec-
tric rays. It is critical that the best possible information be used when considering the conservation
status of a given species to minimize undue burdens and ensure that increasingly limited
resources are applied to the recovery of those species that are truly in peril.
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Among rays inhabiting US coastal waters in the
western North Atlantic Ocean, a species of particular
concern is the lesser electric ray Narcine bancroftii.
This small ray ranges from North Carolina to north-
eastern Brazil, including the Gulf of Mexico and the
Caribbean Sea (de Carvalho 1999). It is locally abun-
dant in specific habitats as it occurs almost exclu-
sively on sandy, hard-bottom habitats, around barrier
islands and beach surf zones (Coles 1910, Bigelow &
Schroeder 1953, Rudloe 1989).

The most recent IUCN Red List Assessment of the
lesser electric ray in the western North Atlantic
Ocean indicated the species is Critically Endangered
under criteria A2abd, 3bd, and 4bd (de Carvalho et
al. 2007), which represents the highest risk of extinc-
tion based on IUCN criteria. Based on an analysis of
trawl data from the NOAA Fisheries Service and the
Southeast Area Monitoring and Assessment Program
(SEAMAP), the lesser electric ray in the northern
Gulf of Mexico was reported to have declined by
98% since 1972 (Shepherd & Myers 2005). Similarly,
de Carvalho et al. (2007) reported that data from the
Reef Environmental Education Foundation (REEF)
program suggested that lesser electric rays have
become extremely rare in recent years, with diver-
recorded sighting rates being extremely low along
the east coast of Florida, the Gulf of Mexico, and the
northwestern Caribbean Sea. However, the assess-
ment by de Carvalho et al. (2007) was based largely
on a single abundance trend with few positive obser-
vations (78 individuals collected over 30 yr) and
unpublished, anecdotal information (i.e. there was no
formal analysis conducted for the REEF data series).

Recently, the Critically Endangered status of the
lesser electric ray determined during the Red List
Assessment formed the basis of a petition by
WildEarth Guardians to include the species on the
US Endangered Species List (United States Federal
Register 76 FR 15947, 79 FR 4877). Under the US
Endangered Species Act, an endangered species is
defined as ‘any species that is in danger of extinction
throughout all or a significant portion of its range’.
Due to limited funds to protect and rebuild adversely
impacted populations, conservation priorities are
often based on the probability of extinction of a spe-
cies (Marris 2007), thus it is imperative that such a
listing be based on a sound assessment. Moreover,
determining whether a species is truly at risk of
extinction is particularly important because the de -
termination can indicate that current conservation
and management regulations are not working for this
species and other similar species. As limited re -
sources are best used in protecting species that are

truly at risk of extinction, unwarranted listings can
draw resources away from species in peril. Here, we
provide a reassessment of the population trajectories
of the lesser electric ray in the western North
Atlantic.

METHODS

We attempted to find any and all abundance data
related to the species’ status. This included a review
of the known scientific literature and communication
with state and federal monitoring agencies. We rean-
alyzed the SEAMAP Gulf of Mexico, SEAMAP South
Atlantic and REEF data series because these data
were the basis of the IUCN Red List assessment (de
Carvalho et al. 2007). With regard to other data sets,
either the areas were sampled too infrequently or the
number of lesser electric rays captured was too low to
be meaningful.

Gulf of Mexico Mississippi Laboratory —
SEAMAP data

NOAA Fisheries Service — Mississippi Laboratory
has conducted standardized fall trawl surveys since
1972 as part of a resource assessment program. In
1982, a summer trawl survey was added and con-
ducted through SEAMAP, which is a collaborative
effort between federal, state and university pro-
grams designed to collect, manage and distribute
fishery independent data. Beginning in 1987, the
Fall Trawl survey was conducted as part of the stan-
dardized trawl sampling under SEAMAP. The pri-
mary objective of these trawl surveys was to collect
data on the abundance and distribution of demersal
organisms in the northern Gulf of Mexico. The sur-
veys provide an important source of fisheries-inde-
pendent information on many commercially and
recreationally important species throughout the
Gulf of Mexico (Pollack & Ingram 2014, Pollack &
Ingram 2015). A full description of the historic and
current surveys can be found in Nichols (2004) and
Rester (2015). In regard to the lesser electric ray, it
is important to note that currently in the SEAMAP
and Mississippi Laboratory (MSLABS) databases,
the species is misidentified as N. brasiliensis, which
is not known to occur in the Gulf of Mexico. For this
analysis, all N. brasiliensis and Narcine sp. were
treated as N. bancroftii.

Building upon the work of Shepherd & Myers
(2005), who examined trends in elasmobranch abun-
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dance utilizing MSLABS/SEAMAP data, we re-ana-
lyzed those data and extended the time series
through 2013. While Shepherd & Myers (2005) used
the longest continuous temporal coverage (1972−
2002), for the areas between 10 and 110 m in depth
near Alabama, Mississippi and Louisiana, we ana -
lyzed 3 separate time series because of major
changes in survey de sign and survey coverage be -
tween 1972−1986 and 1987− 2013 (see Pollack &
Ingram 2014 for details). These series were Fall Trawl

1972− 1986, Fall SEA MAP 1988−2013 and Summer
SEAMAP 1982− 2013. The fall of 1987 survey was
omitted from analysis because the cruise track dif-
fered from that of all the other surveys (counterclock-
wise around the northern Gulf of Mexico and missed
half of the area off Texas due to weather). This
approach to disaggregate the survey due to changes
in design has been accepted in previous stock assess-
ments for sharks that utilized this data source (e.g.
NMFS 2013).

179

Fig. 1. Capture locations of lesser electric rays in the Gulf of Mexico. Open circles indicate positive capture locations, while
small closed circles are trawl locations. NMFS Statistical Zones are indicated (www. sefsc. noaa.gov/images/stssn_statzone 

_gulf.gif)
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The abundance index constructed for Fall Trawl
1972− 1986 was limited to National Marine Fisheries
Service (NMFS) statistical zones 11, 13, 14 and 15
(Fig. 1). Sampling outside of these zones was incon-
sistent; therefore, the analysis was limited to this
core area. In addition, all stations deeper than 75 m
were removed from the dataset since there were no
records of lesser electric rays oc curring at those
depths from any year of the survey. There are, in
actuality, only 2 records in the entire data set of
lesser electric ray occurring deeper than 36.5 m, 1
in 1972 at 42 m and 1 in 1975 at 64 m (depths for
these stations were verified by the NOAA National
Geophysical Data Center, www.ngdc. noaa. gov/
mgg/ coastal/ crm. html). The second index con-
structed was Fall SEAMAP 1988−2013. Following
the analysis for the first time series, data for this
index were limited to NMFS statistical zones 10−21
(ex cluding 12), and at stations shallower than 31 m.
The third index constructed was Summer SEAMAP
1982− 2013. Data for this index were limited to
NMFS statistical zones 10−21 (excluding 12), and at
stations shallower that 33 m.

Delta-lognormal modeling methods were used to
estimate relative abundance indices for the lesser
electric ray (Pennington 1983, Bradu & Mundlak
1970). The index is a mathematical combination of
yearly abundance estimates from 2 distinct general-
ized linear models. A binomial (logistic) model de -
scribed proportion of positive abundance values (i.e.
presence/absence) assuming a binomial error distri-
bution and a logit link function. A lognormal model
described variability in only the nonzero abundance
data (number per tow hour) assuming a lognormal
distribution (e.g. Lo et al. 1992). A Delta-lognormal
modeling approach was selected here as this is one of
the most widely used approaches in the stock assess-
ment literature for standardizing data sets that cor-
rects for factors unrelated to abundance (Maunder &
Punt 2004), and because the response variable, num-
ber per tow hour, is not count data, assuming a log-
normal distribution was appropriate.

The binomial and lognormal submodels were built
using a backward selection procedure based on type
3 analyses with an inclusion level of significance of
α = 0.05. Covariates considered in the analysis that
may have affected abundance included year, area,
water depth, and time of day (Table 1). Regardless of
its level of significance, year was retained in all sub-
models as a random variable. This allowed for the
estimation of the annual indices, which was the main
objective of the standardization process, but also
accounted for the variability associated with year

interactions. Final models were then selected based
on Akaike’s information criterion (AIC).

The standardized CPUE values for the Delta mod-
els were calculated as the product of the expected
probability of a non-zero catch and the expected con-
ditional catch rate for tows that had a non-zero catch.
The expected probability and expected conditional
catch rate were the least square means of the factor
year from each of the 2 analyses that constitute an
analysis using the Delta model approach. All mod-
els were fit using a SAS macro, GLIMMIX (glmm
800MaOB.sas; Russ Wolfinger, SAS Institute) and
the MIXED procedure in SAS statistical computer
software.

South Atlantic SEAMAP data

A similar SEAMAP survey occurs off the southeast
US Atlantic Coast (Fig. 2). Samples are collected by
trawl from the coastal zone between Cape Hatteras,
North Carolina, and Cape Canaveral, Florida, with
surveys conducted in spring (early April to mid-May),
summer (mid-July to early August), and fall (October
to mid-November). Stations are randomly selected
from a pool of stations within each stratum. The num-
ber of stations sampled in each stratum is determined
by optimal allocation. From 1990 to 2000, the survey
sampled 78 stations each season within 24 shallow-
water strata. Beginning in 2001, the number of stations
sampled each season in the 24 shallow-water strata
increased to 102. Strata are delineated by the 4 m
depth contour inshore and the 10 m depth contour off-
shore. In previous years (1990−2000), stations were
sampled in deeper strata with station depths ranging
from 10 to 19 m in order to gather data on the repro-
ductive condition of commercially important penaeid
shrimp. Those strata were abandoned in 2001 in order
to intensify sampling in the shallower depth zone.
Further details are available in Eldridge (1988).

Similar to the SEAMAP Gulf of Mexico data, we
used a delta-lognormal model to develop trends in
abundance (number per tow) for lesser electric rays
in the Atlantic Ocean off the southeast US Atlantic
Coast. Covariates considered in this analysis in -
cluded year, season, area, and sampling statistical
zone (Table 1).

REEF data

The Reef Environmental Education Foundation
(REEF; www.reef.org) compiles a dataset that com-
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prises of more than 100 000 visual surveys con-
ducted by recreational divers during their daily
SCUBA dive activities (REEF 2014). This dataset has
been previously utilized for evaluating elasmo-
branch species abundance trends (e.g. Ward-Paige
et al. 2011 and references therein). Because these
dives vary in duration, location and skill level (ex -
perience), we also applied a Delta-lognormal model,
as described earlier, to examine standardized rates
of change in sighting frequency as an index of
abundance. We initially considered geographic area
as a covariate based on the 8 major sampling
regions in the Tropical Western Atlantic Zone of the
REEF database (www. reef. org/ db/ zonecodes/ twa).
However, due to the low occurrence of electric rays
in the overall data set, we refined the data to

remove areas with lower occurrences of electric ray
and combined areas of similar geographic scope.
Areas of low occurrence that were removed from
the analysis included the Gulf of Mexico, the
Bahamas, and Bermuda. We combined the Greater
and Lesser Antilles and the east coast of Florida and
Florida Keys as 2 categorical variables, Antilles and
Florida, respectively. We further removed the habi-
tat types grass, ledges, rubble, artificial and open
ocean. However, it should be noted that the habitats
with the highest observations of electric ray were in
areas of the highest SCUBA diving activity and not
necessarily the habitat preferred by lesser electric
rays. We also considered diver skill level (experi-
enced or novice), season, water temperature and
water visibility as covariates (Table 1).
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Data series                                   Variable                             Type                Description

Fall Trawl 1972−1986                 Year                              Categorical          1972−1986

                                                     Area                             Categorical          Louisiana (NMFS statistical zones 13−15),
Mississippi/ Alabama (NMFS statistical zone 11)

                                                     Depth                           Continuous          9.1−73.1 m

                                                     Time of day                  Categorical          Day/night

Fall SEAMAP 1988−2013           Year                              Categorical          1988−2013

                                                     Area                             Categorical          Texas (NMFS statistical zones 18−21), Louisiana
(NMFS statistical zones 13−17), Mississippi/
Alabama (NMFS statistical zones 10−11)

                                                     Depth                           Continuous          9.1−31.1 m

                                                     Time of day                  Categorical          Day/night

Summer SEAMAP 1982−2013   Year                              Categorical          1982−2013

                                                     Area                             Categorical          Texas (NMFS statistical zones 18−21), Louisiana
(NMFS statistical zones 13−17), Mississippi/
Alabama (NMFS statistical zones 10−11)

                                                     Depth                           Continuous          9.1−31.1 m

                                                     Time of day                  Categorical          Day/night

SEAMAP South Atlantic             Year                              Categorical          1989−2013

                                                     Season                          Categorical          Spring, summer, fall

                                                     State                             Categorical          Florida, Georgia, South Carolina, North Carolina

                                                     Stratum                        Categorical          NMFS statistical zones 21−67, odd numbers

REEF                                            Year                              Categorical          1993−2013

                                                     Area                             Categorical          Florida, northwestern Caribbean Sea, Continen-
tal Caribbean Sea, Antilles

                                                     Habitat                         Categorical          Mixed, reef, sand

                                                     Season                          Categorical          Winter, spring, summer, fall

                                                     Experience                   Categorical          Novice or expert

                                                     Bottom temperature    Continuous          Depth recorded by the diver

                                                     Visibility                       Continuous          Visibility recorded by the diver

Table 1. Candidate covariates hypothesized to affect catch rates of lesser electric rays. Covariates were considered in both the 
binomial and lognormal models
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RESULTS

Within the northern Gulf of Mexico, a total of 9876
tows were included in the analysis, with 624 lesser
electric rays captured. Most captures occurred off
the coast of Mississippi, Louisiana, and Texas (Fig. 1).
For the Fall Trawl 1972−1986 series, only year was
retained as a covariate in the binomial submodel,
while year and depth were retained in the lognormal
submodel. Year, area, depth and time of day were the
most significant covariates in the binomial submodel
for the Fall SEAMAP 1988−2013 abundance series,
while year and time-of-day were retained in the
 lognormal submodel. For the Summer SEAMAP
1982−2013 time series, year, area, depth and time of
day were the most significant covariates in the bino-
mial submodel, while year was retained for the log-
normal submodel. All 3 Gulf of Mexico SEAMAP
time series were relatively flat, with peaks in abun-
dance scattered throughout the abundance trend
(Fig. 3).

In the US South Atlantic Ocean, the relative abun-
dance for lesser electric rays was also relatively flat,
with peaks in abundance of different magnitudes
found about every 5−10 yr (Fig. 4). A total of 110 tows
recorded lesser electric rays, representing 1.4% of
the total number of tows. Most captures occurred in
waters less than 10 m deep from North Carolina to
the coast of Florida (Fig. 2). Year was the only signif-
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Fig. 2. Capture locations (closed circles) of lesser electric rays
and sampling strata for the US South Atlantic Southeast Area
Monitoring and Assessment Program (SEAMAP) survey.
Shallow water stations include Stns 21−29 in Florida, 31−39
in Georgia, 41−49 in South Carolina, 51−55 in Long Bay,
57−63 in Onslow Bay, and 65−67 in Raleigh Bay. Isobaths 
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icant covariate determined for both the binomial and
lognormal models.

In the refined REEF database, lesser electric rays
were observed on 0.5% of diver surveys. Lesser elec-
tric rays were reported primarily in the Antilles over
reef and mixed bottom. The average depth at which
diver sightings occurred was about 5 m. The final
covariates retained in the model were year, area and
season. The trend in number of occurrences was rel-
atively flat and similar to the other data series that
showed high fluctuation across years. Due to the low
encounter rate, there was high uncertainty in the
abundance trend (Fig. 5).

DISCUSSION

Based on the relative abundance trends from the 3
independent sources we analyzed, lesser electric
rays are not in immediate risk of extinction in US
waters of the western North Atlantic Ocean. Further-
more, no evidence of a decline in the relative abun-
dance of lesser electric rays over time was found
among the abundance trends generated in this study.
In all data sets examined, the trend in abundance is
relatively flat, with high variability within each time
series. This is not surprising based on the clumped
and patchy distribution over shallow, sandy habitats
utilized by this species in the western North Atlantic
Ocean (Rudloe 1989, McEachran & de Carvalho
2002). Rudloe (1989) reported catching 3913 electric
rays at several stations from Cape San Blas to Alliga-
tor Point, Florida, from March 1985 to March 1987,
further demonstrating the species’ abundance in its
preferred habitat. The patchy distribution is also ver-
ified when comparing substrate type and collection
locations for lesser electric rays within the SEAMAP
data. This is particularly true when considering that
the sampling sites of the Gulf of Mexico SEA MAP
surveys is dominated by mud-bottom habitats, habi-
tats not preferred by the species (Fig. 6).

Based on interactions with commercial fishing gear
and the species’ life history, impacts from overutiliza-
tion are unlikely to cause the species to be at risk of
extinction. Although little information is available on
the life history of lesser electric rays, anecdotal stud-
ies suggest rapid growth and early age at maturity
(Rudloe 1989). While it is generally regarded that
elasmobranchs exhibit life history traits that make
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Fig. 5. Annual standardized index of abundance for lesser
electric rays from the Reef Environmental Education Foun-
dation (REEF) diver survey data. Relative abundance (sight-
ings of lesser electric rays per dive) is expressed as the year’s
estimated mean index divided by the maximum estimated
yearly mean index in each time series. Upper 95% con -
fidence limit (CL) is indicated by dotted line (lower 95% CL 

overlaps x-axis)

Fig. 6. Distribution of lesser electric ray capture locations and dominant bottom type in the northern Gulf of Mexico. Closed black
circles represent capture locations
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them more susceptible to exploitation (e.g. low
fecundity, late age of maturity, slow growth), the lim-
ited evidence suggests lesser electric rays exhibit life
history traits that can withstand moderate anthro-
pogenic mortality levels and have a higher potential
to recover from exploitation and stochastic events.
Moreover, levels of bycatch from
the US shrimp trawl fishery are low
primarily because the shrimp fish-
ery operates in areas where lesser
electric rays are not found (e.g.
muddy sediment types).

Large declines in abundance of
lesser electric rays in the Gulf of
Mexico were reported in the origi-
nal analysis by Shepherd & Myers
(2005). Those authors did not ad-
dress the fact that major changes
were made in the trawl survey de-
sign when the Fall Trawl survey
was brought under SEAMAP, which
resulted in a drastic decrease in the
intensity of sampling within the
central Gulf of Mexico. This de-
crease reduced the probability that
randomly selected sampling sites
would occur on spatially discrete
areas of suitable habitat for lesser
electric rays in the  region. Walters
(2003) noted that failure to recog-
nize assumptions about abundance
trends in spatial cells that were not
sampled at all or early or late in a
time series can  result in exagger-
ated abundances trends (e.g. hy-
perdepletion; Hilborn & Walters
1992) and the ap pearance that a
population has declined much more
than it actually has. In addition, by
only focusing on the trawls off Mis-
sissippi, Shepherd & Myers (2005)
did not include all the captures (n =
143) that occurred off south Texas,
an area with more expansive, shal-
low, sand-bottom habitats preferred
by lesser electric rays. Further, the
higher abundances in the early
years of the survey were also likely
inflated because many of the lesser
electric rays were marked as either
‘Sampled’ and those later in the
time series were marked ‘Select’
(Table 2). Shepherd & Myers (2005)

reported only 78 lesser electric rays were captured
during the course of the survey from 1972 to 2002, the
time period they analyzed; however, there were actu-
ally 349 individuals captured during that time period.
The total number of individuals for species catego-
rized as ‘Sampled’ is based on an extrapolation of the
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Year            Fall                                     Summer
SEAMAP Exp  Core   SEAMAP Exp  Core

            Sample  Select      Sample  Select      Sample  Select      Sample   Select

1972                                        16          38                                                             
1973                                        48         127                                                            
1974                                         7            9                                                              
1975                                         9           28                                                             
1976                                        21          21                                                             
1977                                                                                                                      
1978                                        32          32                                                             
1979                                        13          37                                                             
1980                                                                                                                      
1981                                                                                                                      
1982                                         1            1                2            9                               
1983                                                                        1            1                               
1984                                                                                                                      
1985                                         4            4                1            1                               
1986                                         1            4                                                              
1987                                         3            5                                                              
1988                                         1            3                                               7           14
1989          3            3            1 (32)     6 (43)                                                          
1990          1            1             4 (9)     11 (19)                                          6            6
1991                                     16 (4)     16 (4)                                                          
1992          1            1                                                                                             
1993          3            3              (6)         (17)             9            9                               
1994          3            3              (8)          (8)               2            2                               
1995         23          30               1            1                2            2                               
1996          9            9              (6)          (6)               2            2                               
1997          4            6                                               7           14                              
1998          3            3                1            2                                               1            1
1999                                        (1)          (1)                                              2            2
2000          4            4                                                                                             
2001          8           10               2            4                                                              
2002          3            3                                               8           10                              
2003          7           10             (1)          (1)                                                             
2004         12          12             (1)          (1)               6            6                               
2005          1            2              (1)          (1)                                              1            1
2006          9           21               5            5                1            1                               
2007          9            9                                               4            4                               
2008          2            2             2 (1)       2 (1)             6            6                               
2009          3            4             6 (9)       6 (9)             4            4                               
2010                                                                        7            8                               
2011          3            3                                              11          11                              
2012          4            4                                               5            5                               
2013

Table 2. Number of lesser electric rays that were marked as ‘Sample’ and ‘Select’
(see ‘Discussion’) during the MSLABS/SEAMAP Trawl Surveys. If the 2 numbers
are equal, every lesser electric ray was removed from the catches and counted.
Core refers to samples taken from statistical zones 11−15, and SEAMAP expan-
sion (SEAMAP Exp) refers to those from statistical zones 16−21. Italic values in
parentheses are the number of lesser electric rays captured shallower than 9 m.
Shaded blocks were not sampled during the corresponding time period. Blank

cells (outside of the gray shading) indicate zero
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number of individuals within a subsample to the total
catch, whereas species categorized as ‘Select’ had
every individual pulled from the catch and are an ex-
act count.

We do not intend to evaluate the remaining popu-
lation trends in Shepherd & Myers (2005). However,
we provide one further line of evidence to caution
against their use. It is worthy to note that Shepherd &
Myers (2005) also reported that bonnethead shark
Sphyrna tiburo populations declined by 96% in the
Gulf of Mexico. Yet, in a 2011 stock assessment for
bonnethead sharks in the northwest Atlantic Ocean
and Gulf of Mexico (NMFS 2013) that utilized multi-
ple data sources (including the one used by Shep-
herd & Myers 2005), the population was not over-
fished and overfishing was not occurring. Thus, any
predictions on the depletions of elasmobranch taxa
and predation release by Shepherd & Myers (2005)
should be regarded with caution as there is a misun-
derstanding of the sampling design associated with
the collection of data they analyzed.

While lesser electric rays range widely throughout
the Bahamas, Caribbean Sea, and coastal areas of
the USA where SCUBA diving is popular, few re -
cords of this species were present in the REEF data
series. Although Ward-Paige et al. (2011) success-
fully used data from this survey to analyze spatial
and temporal trends in yellow stingray Urobatis
jamaicensis, the lack of records for lesser electric rays
does not necessarily indicate that the species is in
serious decline or rare, but rather may be an artifact
of the sampling design and the cryptic nature of the
species (e.g. small size and camouflage, resulting in
low probability of observation). Recreational divers
of varying skill levels conduct the REEF survey and
most SCUBA diving activities usually occur in rela-
tively calm areas associated with structures, such as
reefs and wrecks, rather than over relatively feature-
less, sandy bottoms associated with surf zones and
barrier islands, where lesser electric rays commonly
occur (Rudloe 1989). Accurate identification can also
be an issue in these data, as lesser electric rays could
be misidentified as yellow stingray (R. D. Grubbs
pers. comm.) or Atlantic torpedo ray Torpedo nobil-
iana (Parsons 2006).

Within the Gulf of Mexico, the distribution of lesser
electric ray seems to be heavily concentrated along
barrier islands, particularly around south Texas, Mis-
sissippi, and Alabama. However, off the coast of Mis-
sissippi and Alabama, much of the area is no longer
within the sampling universe of the SEAMAP survey.
Presently, efforts are being made to include waters as
shallow as 3.6 m in the sampling universe, but there

are only a few research vessels that can trawl so shal-
low with the standardized sampling gear. Regard-
less, with the proportional allocation of stations by
NMFS statistical zone, very few stations may end up
in these shallow depths in future survey years. This
could lead to a decrease in the capture of lesser elec-
tric rays during the survey in the future because
SEAMAP is no longer sampling their preferred habi-
tat; therefore, resulting data would not reflect true
changes in abundance but rather another change in
sampling design. However, it is important to note
that when examining trawl data collected at depths
outside of the SEAMAP universe off Mississippi and
Louisiana, there are still many lesser electric rays
captured that were not included in the indices of
abundance (Table 1).

Overall, while the lesser electric ray exhibits a
patchy distribution over their range, they are fairly
abundant in specific habitats while consistently ab -
sent from others. Although habitat specificity may
subject the species to increased risk of localized har-
vest, we found no evidence of a decline in the rela-
tive abundance of lesser electric rays. The species is
still considered Critically Endangered according to
IUCN Red List criteria. Thus, an update on the Red
List assessment of this species is warranted.
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