
 

 

 

The effect of acoustic deterrent devices on  

bottlenose dolphin depredation in the  

Spanish mackerel gillnet fishery 

 

by 

Erin K. Burke 

 

 

 

 

Date:____________ 

 

Approved: 

 

___________________________ 

Dr. Andrew J. Read, Advisor 

   

Masters project submitted in partial fulfillment of the  
requirements for the Master of Environmental Management degree in  

the Nicholas School of the Environment and Earth Sciences of  
Duke University  

2004 



 2

 

ABSTRACT 

 

Bottlenose dolphins (Tursiops truncatus) reduce catches of Spanish mackerel (Scomberomorus 

maculatus) when they interact with coastal gillnets off Hatteras, North Carolina.  Acoustic 

alarms, or pingers, are one means of potentially reducing these adverse interactions.  We 

measured the effect of Save Wave alarms on the incidence of dolphin depredation and target 

fish catches.  The study had two goals: (1) to quantify the effect of alarms on target species 

catch and (2) to quantify the effect of alarms on dolphin depredation.   Fieldwork was 

conducted off Hatteras during June and August 2004.  During this period, we attached alarms 

to 118 Spanish mackerel gillnet sets (63 active and 55 control).  All catches were standardized 

for effort by incorporating measures of net length and soak duration.  We collected data on total 

catch-per-unit effort (CPUE), Spanish mackerel CPUE, counts of fish discards, and evidence of 

depredation.  There was no difference in total CPUE (p = 0.25) or Spanish mackerel CPUE (p = 

0.94) between active and control sets.   Net position (inshore, middle, offshore) also had no 

effect on total CPUE (p = 0.48) or Spanish mackerel CPUE (p = 0.35).  We observed several 

dolphins interacting with nets with active alarms, but did not observe a sufficient amount of 

dolphin depredation to quantify their response to the Save Wave alarms.  These results suggest 

that Save Wave alarms do not affect fish catches.  Fieldwork for this project will continue 

during the summer of 2005 to determine whether or not the alarms reduce dolphin depredation.   
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INTRODUCTION 

 

The term depredation refers to behavior in which a predator damages or kills prey 

species, usually in the form of a raid on fishing gear or livestock (Fritts, 1982; ICRAM, 2001).  

In marine systems, a predator can take whole fish or partially consume fish caught in fishing 

gear.  A variety of marine species engage in depredation, including sharks, rays, turtles, marine 

mammals, and other fishes.  In fisheries where gear must soak for a length of time, fish caught 

on hooks or in the net provide easy prey for opportunistic predators.  This interaction will likely 

be most significant in areas where distribution of preferred prey overlaps with distribution of 

target species in the fishery (Lauriano et al. 2004).   

   

Some species of cetaceans frequently engage in depredation of fishing gear (Lauriano et 

al., 2004; Read et al., 2003; Bearzi, 2003).  Interactions have been reported between cetacean 

species and a variety of fisheries including: killer whales and the tuna/swordfish longline 

fishery in South Brazil (Secchi et al. 1998); killer whale and sperm whales in the Patagonian 

toothfish longlines in the south Atlantic (Purves et al. 2004); bottlenose dolphins and gillnet 

and trammel net fisheries in the Mediterranean (Bearzi 2003); bottlenose dolphins and the 

Spanish mackerel gillnet fishery in Hatteras, North Carolina (Read et al. 2003; Hagedorn, 

2002); bottlenose dolphins and the king mackerel fishery in Florida (Zollet, 2004).  These 

interactions can have deleterious effects on both fishermen and cetaceans.  For fishermen, 

depredation can cause significant loss of catch and damage to nets, resulting in revenue losses.  

For the marine mammal, close encounters with fishing gear during depredation may increase 

the risk of entanglement.     
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Experiments have been conducted in Mediterranean trammel net fisheries (Gazo et al. 

2001) and in gillnet fisheries in North Carolina (Cox et al. 2003) to determine the effectiveness 

of acoustic deterrent devices (pingers) at keeping dolphins away from nets and reducing 

depredation.  In these studies, single-signal pingers have been used.  Single-signal pingers have 

been successful at reducing harbor porpoise bycatch in sink gillnets in the northeast U.S. 

(Reeves, 1996; Kraus et al. 1997).  While these devices have worked on the relatively skittish 

harbor porpoises, they may not work on bottlenose dolphins (IWC 2000).  With this in mind, a 

double-signal pinger was developed by Save Wave® specifically to keep bottlenose dolphins 

away from nets and reduce depredation (www.savewave.net).  Initial tests in the Mediterranean 

found that catch loss and net damage were significantly reduced in the sets where active Save 

Waves were used (Northridge et al. 2003).   

 

Off Hatteras, North Carolina bottlenose dolphins frequently engage in depredation of 

the Spanish mackerel (Scomberomorus maculatus) gillnet fishery (Read et al. 2003).  Spanish 

mackerel catch may decline by as much as 38% when dolphins interact with the gillnets (Read 

et al. 2003).  Another facet of the problem involves the conservation status of the local 

bottlenose dolphin population engaged in the depredation.  The summer population of the 

Northern North Carolina stock of coastal bottlenose dolphins is considered a strategic stock 

under Section 118 of the Marine Mammal Protection Act, meaning that mortality in fisheries 

exceeds Potential Biological Removal levels.  The mean annual mortality for the summer 

Northern North Carolina stock is estimated to be 23 individuals, which exceeds the annual PBR 

of 8 individuals (NMFS Stock Assessment Report 2002).  The Spanish mackerel gillnet fishery 
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is implicated in these takes.  Entanglement in the Spanish mackerel fishery is rare, but coastal 

dolphins frequently interact with these gillnets (Hagedorn, 2002).    

 

The purpose of the present study was to investigate the effect of Save Wave® pingers 

on bottlenose dolphin depredation and target fish catch in the Spanish mackerel fishery in 

Hatteras, North Carolina.  This was the first experiment using Save Wave acoustic alarms in 

the U.S.  The devices have a randomized transmission interval and randomized pulse length 

meant to reduce the possibility of habituation, which is found to occur with other small 

cetaceans and single-signal pingers (Cox et al. 2001).  The study site was chosen due to the 

frequency of local dolphin interactions and baseline data gathered in 2003 on depredation rates 

in this fishery (Read et al. 2003).       
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METHODS 

 

Study Area 

The study was conducted in the near-shore waters off the islands of Hatteras, Ocracoke, and 

Portsmouth on the Outer Banks of North Carolina, U.S.A (Figure 1).  The seafloor off the 

beach is gently sloping and sandy.  This study area is the site of previous work that examined 

the behavior of bottlenose dolphins around Spanish mackerel gillnets (Read et al. 2003).   

 

Spanish Mackerel Fishery  

The Outer Banks commercial Spanish mackerel (Scomberomorus maculatus) gillnet fishery 

operates in near-shore waters from June until October with seasonal landings peaking in early 

fall (September and October) (Figure 2).  According to the Fishery Management Plan for 

Spanish Mackerel developed by the Atlantic States Fisheries Management Commission, U.S. 

commercial fishermen along the Atlantic coast are allotted 3.87 million pounds of Spanish 

mackerel as a Total Allowable Catch, with a 3,500 pound catch limit for each trip 

(www.asmfc.org).  The timing and duration of the Spanish mackerel fishing season in North 

Carolina is determined by the migratory movements of mackerel in the area.  Currently the 

North Carolina Division of Marine Fisheries considers the fishery to be commercially viable 

based on stock assessments reports, spawning stock biomass, and mortality estimates 

(http://www.ncfisheries.net/stocks/index.html).  Approximately eighteen commercial vessels 

participate in the Spanish mackerel fishery in the summer months in Hatteras, North Carolina 

(Dave Swanner, personal communication.).   
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Spanish mackerel gillnets are made of monofilament nylon, typically light green in 

color with a diameter of 0.177 millimeters.  The mesh size increases as the season progresses, 

but typically ranges from 3 to 3.5 inches.  During this experiment 62% of the sets (n =118) 

were comprised of nets with a mesh size of 3.125 inches (Table 1).  The length of the nets used 

in this experiment ranged from 230 to 375 yards, with 68 of the 118 sets using nets 300 meters 

long.   

 

Spanish mackerel gillnets are typically set perpendicular to shore, with the inshore end 

just off the beach.  In such shallow water the gillnets are highly visible and extend through the 

entire water column (bottom to water’s surface).  During the present study, the average depth of 

the inshore and offshore buoys was 16.5 and 22.1 feet respectively.  Nets are deployed from a 

net reel on the stern of the fishing vessel.   The inshore end of the net is set out first -- attached 

to a buoy and thrown overboard within 15 meters of the beach.  The rest of the net is set out by 

loosening the brake on the net reel, putting the vessel in gear, and moving away from the beach.  

The offshore end of the net is occasionally hooked and runs parallel to shore, depending on 

how the fisherman believes the Spanish mackerel are traveling.  The average soak time was 117 

minutes during the observed sets (n =118).   

 

Pinger Characteristics 

The Save Wave® pingers use a randomized transmission, double signal system intended to 

deter dolphins from engaging in depredation with stationary fishing gear (www.savewave.net).  

The pingers use a two signal system with white (5 to 90 kHz) and (30 to 160 kHz) black sound-

producing cores.  Each pinger contains either a white or black core.  Each core emits a signal 
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every 4 to 16 seconds, with a pulse length between 0.2 to 0.9 seconds.  The signal energy is up 

to 155 dB re 1µPa at 1 m.  The Save Wave® pingers are equipped with a salt water switch that 

activates the pingers when they are immersed in seawater.   One white and one black core are 

used on each net.   

 

Fishery Observations and Experimental Design 

We conducted our observations aboard the F/V Endurance, a 42-foot fishing vessel with a 

hydraulic net reel on the stern.  An observer (EKB) was placed aboard the vessel each day to 

deploy and retrieve the pingers and to collect data on fishing activities.  The observer attached 

the pingers to the floatline of the net at the bridle between each 100 meter segment of net, 

alternating white and black core devices (Figure 3).  The observer flipped a coin each morning 

to determine whether active or control pingers would be used that day.  Active sets were those 

equipped with functional Save Wave® pingers while control (non-active) sets were those 

equipped with non-functional pingers.  Each acoustically active net was equipped with one 

white core and one black core Save Wave device.  Nets were thus divided into three sections 

(offshore, middle, and inshore), each 100 meters long.  The type of core (white or black) placed 

on the inshore end of the net was alternated to account for any effect of core type.  In other 

words, if a white core was attached to the inshore end, a black core was placed on the offshore 

end. 

 

The observer collected the following information during each set: location (using GPS 

to record the position of the inshore and offshore buoys); duration; net length; net height; mesh 

size; twine size; depth of water at inshore and offshore buoys; catch composition; weight of 
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retained catch; discard species identity and counts; incidence of depredation; identity of 

depredator; pinger status (active or control); and dolphin presence and behavior around nets.  

All fish species caught in the net are at risk for depredation by a variety of predator species.  

Other predators besides bottlenose dolphins engage in depredation in the Spanish mackerel 

fishery including sharks, cobia, crabs, bluefish, rays, and turtles.  These predators have 

signature bite marks that often allow an observer to identify the depredator based on the type of 

injury inflicted on the prey.  Bottlenose dolphin depredation is usually characterized by fish 

with no heads, fish with distinct tooth marks, and fish with only the head remaining (Read et al. 

2003).   

 

To observe dolphin behavior around Spanish mackerel nets we operated an 18-foot, 

center-console research vessel (Proteus) in the study area.  A three-person team aboard the 

Proteus searched for dolphins while moving along the shoreline in the vicinity of fishing gear.  

At each encounter with dolphins we recorded their position (using an onboard GPS unit), depth, 

and the number of dolphins and composition of the group.  We selected one distinctive dolphin 

and conduct focal follows of that individual as it encounters the nets.  During focal follows we 

recorded the following information each time the dolphin surfaced: location of the boat, 

heading of boat, distance to dolphin, behavior state of dolphin, as well as any specific 

interactions with the net.  While we were following the focal dolphin we used a hydrophone to 

record dolphin vocalizations and the sound of the Save Wave devices.   During focal follows 

we used categories developed by Read et al. (2003) to classify dolphin behavior around 

gillnets: (1) encounters, when the animal came within 500 meters of nets and (2) interactions, a 

subset of encounters.  The category of interactions includes the following behaviors: changing 
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course to divert around net (avoidance), begging for fish from vessel (begging), swimming 

back and forth along the length of the net (with net), and removing/feeding on fish caught in the 

net (depredation).  Using the information gathered during focal follows (boat location, boat 

heading, and distance to dolphin) we created GIS maps showing the dolphin track around the 

nets (ArcGIS 9.0). 

 

Statistical Analysis 

All catches were standardized by incorporating measures of soak duration and net length.  

Catch-per-unit-effort (CPUE) was calculated as catch (pounds) divided by soak duration 

(hours) times net length (meters).   

                                                             Catch (lbs) 
                           CPUE =                                
                                          Soak Time (hrs) * Net Length (m)   
 

All statistical tests, except Chi-square, were performed using S-Plus 6.2 software. After 

examination of QQ normal plots, a log transformation was applied for all values of total CPUE, 

Spanish mackerel CPUE, and total discard counts.  We used two-sample t-tests to compare both 

the total CPUE and Spanish mackerel CPUE during active and control sets.  A two-sample t-

test was also used to examine the differences in total fish discard amounts between active and 

control sets.  To compare both total CPUE and Spanish mackerel CPUE by net position 

(offshore, middle or inshore), we used a One-Way ANOVA F-test.  A Chi-square test was used 

to examine the incidence of depredation of both total catch and Spanish mackerel catch as a 

function of pinger status.    
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RESULTS 

 

Composition of catch 

We observed 118 sets (63 = active; 55 = control) on 19 days during June and August 2004.  A 

total of 5,746 pounds of 24 different species were retained.  Spanish mackerel comprised more 

than half the total retained catch (Table 2), followed by bluefish (Pomatomus saltatrix) and 

frigate mackerel (Auxis thazard). 

 

Effect of pingers on total log CPUE and Spanish mackerel log CPUE 

Figure 4 compares the total log CPUE retained in active and control sets.  During active sets (n 

= 63), the mean total CPUE was 0.20 (SD = 0.42) and during controls sets (n = 55) was 0.09 

(SD = 0.09).   There was no significant difference in total log CPUE between active and control 

sets (two-sample t-test, p = 0.25, df =116).   The median total CPUE captured during active sets 

was 1.27 times greater then that captured during control sets (95% confidence: 0.677 to 1.68).   

 

There was no significant difference in Spanish mackerel log CPUE between active and 

control sets (two-sample t-test, p = 0.94, df =111) (Figure 5).  The mean Spanish mackerel 

CPUE during active sets (n = 61) was 0.07 (SD = 0.15) and during control sets (n = 52) was 

0.05 (SD = 0.06).   The median Spanish mackerel CPUE captured during active sets was 1.01 

times greater then that captured during control sets (95% confidence: 0.107 to 8.97).   
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Effect of net position on total log CPUE and Spanish mackerel log CPUE 

Figures 6 and 7, respectively, show total CPUE and Spanish mackerel CPUE as a function of 

net position (inshore, middle, and offshore).  The mean total CPUE was 0.18 (SD = 0.75) for 

inshore nets, 0.14 (SD = 0.26) for middle nets, and 0.16 (SD = 0.34) for offshore nets.  There 

was no effect of net position on total log CPUE by net position (One-way ANOVA, p = 0.48, 

df = 2,321).  For Spanish mackerel the mean CPUE was 0.06 (SD = 0.08) for inshore nets, 0.08 

(SD = 0.13) for middle nets, and 0.10 (SD = 0.20) for offshore nets.  There was no effect of net 

position on Spanish mackerel log CPUE (One-way ANOVA, p = 0.34, df = 2,290).   

 

Effect of pingers on discard fish species 

 During active sets (n = 63), the mean total discard count was 22.5 (SD = 56.7) and during 

controls sets (n = 55) was 19.7 (SD = 46.8).   There was no difference (p = 0.77) in discard 

counts between active and control sets (two-sample t-test) (Figure 8).   

 

Effect of pingers on incidence of depredation 

During the observed sets (n = 118) we detected 131 fish (13 different species) damaged by a 

variety of predators (Table 3).  The most frequently depredated fish species was Spanish 

mackerel (61%) (Table 3).  Unidentified shark species were responsible for 37% of damage to 

fish caught in the nets (Table 3).  From the F/V Endurance platform, we observed only one 

depredated Spanish mackerel with wounds suggesting a dolphin was the predator.  Table 4 

summarized the incidence of depredation as a function of pingers status.  However, looking at 

overall depredation by all predator species, there was no evidence that pinger activity (active 

vs. control) had an effect on depredation of all species (Chi-square test statistic = 2.36, p = 
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0.125).  In addition there was no evidence that pinger activity had an effect on depredation of 

Spanish mackerel (Chi-square test statistic = 1.36, p = 0.25).    

 

Bottlenose dolphin interactions with nets 

From observations aboard the F/V Endurance (Table 5), we recorded bottlenose dolphins 

encountering fishing nets on 10 of 118 sets (8%).  In 7 of 10 encounters the dolphins simply 

by-passed the inshore or offshore end of the net without changing direction.  Dolphins were 

observed interacting with nets belonging to the F/V Endurance during 3 of the 10 encounters -- 

one begging, one diverting, and one with net.  The begging behavior occurred during a non-

active sets, while the diverting and with net events took place during an active sets.   

 

Our understanding of how dolphins reacted to the pingers was enhanced by 

observations of dolphin behavior from the Proteus.  The Proteus recorded 3 encounters and 7 

interactions between dolphins and Spanish mackerel gillnets in the study area – 6 of 10 

observations occurred on nets set by the F/V Endurance.  Dolphins were recorded with net 

during active sets made by the F/V Endurance on 3 of these 6 occasions (Table 6).  Thus 4 

interaction events were recorded from observers on the Proteus and Endurance on active nets 

set by the Endurance, 3 of these events were with net behavior. 

 

The Proteus conducted focal follows on nets set by the Endurance, as well as those set 

by other vessels.  Dolphin distribution during the field season was patchy, thus 3 of the 7 

follows were conducted on nets belonging to vessels other than the F/V Endurance.  These 

three nets were not equipped with any pingers (active or control).  Figure 10 shows a dolphin 
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that encountered the net, but by-passed it by transiting past the inshore buoy.  Another follow 

dolphin approached the net and diverted around the offshore end, before continuing on to the 

west (Figure 11).   The third focal follow demonstrates how dolphins interact with the nets 

when they are patrolling (Figure 12).  This animal crossed over the net, while surging up and 

down the net length, possibly engaging in depredation.  All three of these follows occurred on 

nets that did not belong to the F/V Endurance.  The map in Figure 13 shows a follow around a 

net equipped with non-active pingers belonging to the F/V Endurance.  Here the animal merely 

by-passed the inshore end of three nets.   However, Figures 14 – 16 illustrate follows where 

animals interacted with nets equipped with active pingers belonging to the F/V Endurance.  

During these follows, the animals were recorded to be with net and possibly depredating.   
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DISCUSSION 

 

Our results suggest that Save Wave acoustic deterrent devices had no significant effect 

on fish catches in the Spanish mackerel fishery.  Spanish mackerel have poor hearing ability 

(David Mann, personal communication) so it is not surprising that they were unaffected by the 

acoustic signal of the pingers.  Unfortunately, we did not observe a sufficient number of cases 

of dolphin depredation to determine whether or not the pingers were effective in reducing the 

incidence of this behavior.  During the present study, the distribution of both dolphins and 

Spanish mackerel was patchy and depredation was infrequent, particularly in comparison to the 

previous field season when depredation of the Spanish mackerel fishery was common and 

dolphin presence in the Hatteras area was consistent (Read et al. 2003).   Despite the lack of 

observed dolphin depredation in the present study, our focal follows provide useful insight into 

how the dolphins reacted to the pingers.   

 

We gathered compelling information about dolphin response to the pingers during their 

interactions with active sets.  On three occasions we observed dolphins engaging in with net 

behavior while active pingers were attached (Figures 14-16).  The animals were not deterred 

by the acoustic signal, and their behavior and proximity to nets was similar to that recorded 

during non-active sets.  The same type of behavior has been previously documented on Spanish 

mackerel gillnets not equipped with any acoustic devices (Read et al. 2003).  Based on this 

information, we conclude that the Save Wave devices do not dissuade dolphins from closely 

encountering nets and engaging in depredation.   

 



 19

Save Wave manufacturers claim that dolphin echolocation is blocked by the ultrasonic 

signal of the pingers causing aversion to fishing nets (www.savewave.net).  However, it seems 

more plausible that any aversive behavior is a function of annoyance and is unrelated to 

echolocation.  Furthermore, bottlenose dolphins use their echolocation sparingly in the wild, 

relying mainly on passive listening to detect prey (Gannon et al. 2005).  It is important to 

thoroughly understand the mechanism by which the devices work in order to predict the impact 

on dolphin populations. 

 

It is also necessary to understand how dolphins detect nets in order to discourage them 

from approaching the gear.  In Hatteras dolphins may detect the nets visually or by attraction to 

noises from the fishing vessel (Read et al. 2003).  Spanish mackerel gillnets are set in shallow 

water close to shore, in an area where dolphins frequently travel parallel to the beach.  Dolphins 

may be able to see the net panels or floatline in the water column.  However, dolphins may also 

be attracted to noises generated by the vessel engine, hydraulic hauling equipment, or the floats 

setting out over the roll bar (ICRAM, 2001).  Based on our observations of dolphin movements 

along shore and the apparent motivations for interacting with nets, we found a familiar pattern 

to the encounters.  In many cases, dolphins transit along shore past nets, and one or two 

individuals break off from the group to interact with the gear.  The encounter with the net is 

usually brief and the animals quickly leave the net, ending the encounter to continue on their 

previous travel path.  Based on this pattern of behavior, dolphins may indeed be alerted to nets 

by noises generated during fishing operations.  If this scenario is correct, fishermen could try 

“stealth fishing” techniques.  Stealth fishing, reducing the noise produced by the vessel and 

gear during fishing operations, is intended to increase the time required for dolphins to notice 



 20

fishing gear (ICRAM, 2001).  However in North Carolina, this mitigation strategy may be 

complicated by the fact that local dolphins are already aware of the presence of the nets in the 

water (Cox et al. 2003). 

  

To quantitatively determine the effect of Save Wave pingers on catch loss and damage 

to catch, we need to observe more active and control sets, examining how depredation varies 

between the two treatments.  This fieldwork will continue in June 2005.  In addition there are 

some potential confounding factors that should be addressed in the subsequent statistical 

analysis.  Due to the spatial and temporal variability of Spanish mackerel schools along the 

shore, each gillnet set may not be independent.  The lack of independence violates a key 

assumption of the statistical tools used in this study.  To account for any cluster or serial 

effects, more sophisticated statistical methods should be employed in the follow-up study 

(Statistical Sleuth, 2nd Edition).     

 

Based on these observations, we conclude that Save Wave pingers may not be an 

effective mitigation strategy for the interactions between bottlenose dolphins and Spanish 

mackerel gillnets in Hatteras.    
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FIGURES AND TABLES 

 

 

 
 

Figure 1.  Study area for the Spanish mackerel gillnet observations off Hatteras, Ocracoke, and 

Portsmouth Islands during June and August 2004.  The location of each set from the fishing 

vessel is indicated by a circle.   
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Figure 2.  Percentage of total Spanish Mackerel landings per month in North Carolina, based 

on seasonal landings index.  Source of data: National Marine Fisheries Service Electronic 

Database.    

 

 

 

Table 1.  Summary of characteristics of fishing nets (n=118) 

 

Number of sets            Mesh Size (in)           

      74                                3.125  

      17                                3.0 

      14                                3.5 

       8                                 3.75 

       5                                 3.25 
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gure 3.  Diagram of the gillnets used in this study:  Save Wave® pingers are attached to 

atline at 100 meter intervals.    

*Not to Scale
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Table 2.  Summary of composition of catch from June and August 2004 

Kept Catch 
Total 

Pounds 
% of 
Catch 

Spanish mackerel   Scomberomorus maculatus 3431 59.49 
Bluefish   Pomatomus saltatrix 1581 27.41 
Frigate Mackerel   Auxis thazard 280 4.86 
Barjack   Caranx ruber 141 2.44 
Straight Butterfish   Peprilus spp. 63.8 1.11 
Menhaden   Brevoortia tyrannus 50 0.87 
Kingfish   Menticirrhus saxatilis 48.5 0.84 
King Mackerel   Scomberomorus cavalla 42 0.73 
Houndfish  Tylosurus crocodilus 32 0.55 
Star Butterfish   Peprilus spp. 30.2 0.52 
Weakfish   Cynoscion regalis 25 0.43 
False Albacore  Euthynnus alletteratus 22 0.38 
Spot   Leiostomus xanthurus 13.5 0.23 
Spadefish   Chaetodipterus faber 9 0.16 
Pompano   Trachinotus spp. 6 0.10 
Speckled Trout  Cynoscion nebulosus 3 0.05 
Croaker   Micropogonias undulatus 2 0.03 
Banded Drum    Larimus fasciatus 2 0.03 
Smooth Dogfish  Mustelus canis 2 0.03 
Southern Flounder   Paralichthys lethostigma 1 0.02 
Bonnethead Shark   Sphryna tiburo 1 0.02 
Atlantic Thread Herring   Opisthonema oglinum 1 0.02 
Blue Crab    Callinectes sapidus 1 0.02 
Jack    Caranx spp. 1 0.02 

Totals 5767 100 
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Figure 4.  Mean total CPUE by pinger status (active and control) 
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Figure 5.  Mean Spanish mackerel CPUE by pinger status (active and control) 



 29

 
 

Total Catch by Net Position
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Figure 6.  Mean total CPUE by net position (offshore, middle and inshore). 
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Figure 7.  Spanish mackerel CPUE by net position (offshore, middle, and inshore). 
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Figure 8.  Total discard fish species counts by pinger status (active and control) 
 

 

Table 3.  Summary of depredated fish by identity of the predator species 
 

 Shark Ray Crab Cobia Dolphin Bluefish Net Unknown Total 
Spanish mackerel 29 15 11 1 1 1 6 17 81 

Bluefish 4 1 2 0 0 0 0 8 15 
Star Butterfish 2 0 1 0 0 0 0 0 3 

Straight 
Butterfish 2 0 10 0 0 0 0 0 12 
Menhaden 3 0 0 0 0 0 0 0 3 

Frigate mackerel 0 0 0 1 0 0 0 0 1 
Banded Drum 0 0 2 0 0 0 0 0 2 

Weakfish 1 0 2 0 0 0 0 0 3 
Kingfish 5 0 1 0 0 1 0 0 7 
Barjack 0 0 1 0 0 0 0 0 1 

King mackerel 1 0 0 0 0 0 0 0 1 
Threadfin 
Herring 1 0 0 0 0 0 0 0 1 
Croaker 1 0 0 0 0 0 0 0 1 
Total 49 16 30 2 1 2 6 25 131 

 



 31

 
 

Table 4.  Summary of depredation incidence per set by pinger status (active and control) 

 

Total Depredation 

 Yes No Total 
Control 34 21 55 
Active 29 34 63 
Total 63 55 118 

 
 
 
 
Spanish mackerel Depredation 
 

 Yes No Total 
Control 25 30 55 
Active 22 41 63 
Total 47 71 118 

 
 
 
 
 
 
Table 5.   Summary of dolphin observations from F/V Endurance 
 

Date Pinger Status Vessel Encounter Interaction Behavior 

27-Jun-04 Active Endurance Yes Yes Divert 

30-Jun-04 Active Endurance Yes Yes With Net 

18-Aug-04 Control Endurance Yes No Bypass 

18-Aug-04 Control Endurance Yes No Bypass 

18-Aug-04 Control Endurance Yes No Bypass 

5-Oct-04 Control Endurance Yes Yes Beg 

5-Oct-04 Control Endurance Yes No Bypass 

5-Oct-04 Control Endurance Yes No Bypass 

5-Oct-04 Control Endurance Yes No Bypass 

5-Oct-04 Control Endurance Yes No Bypass 
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Table 6.  Summary of dolphin observations from Proteus 
 

Date Pinger Status Vessel Encounter Interaction Behavior 
21-Jun-04 N/A PlayPen Yes No Bypass 

22-Jun-04 N/A Miss Megan Yes Yes Divert 

27-Jun-04 Active Endurance Yes Yes Divert 

27-Jun-04 N/A Shannon D Yes Yes With Net 

27-Jun-04 N/A Shannon D Yes Yes With Net 

27-Jun-04 Active Endurance Yes Yes With Net 

27-Jun-04 Active Endurance Yes Yes With Net 

27-Jun-04 Active Endurance Yes Yes With Net 

28-Jun-04 Active Endurance Yes No Bypass 

18-Aug-04 Control Endurance Yes No Bypass 
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Figure 10.  Map of June 21, 2004 focal follow on net belonging to F/V PlayPen.  The dolphin 
track (red line) is shown around the length of the net (blue line), with the 500 meter encounter 
buffer (light blue oval) around the net.  Net was not equipped with Save Wave® devices.  
Animal by-passed past inshore end of net.   
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Figure 11.  Map of June 22, 2004 focal follow on net belonging to F/V Lucy B.  The dolphin 
track (red line) is shown around the length of the net (blue line), with the 500 meter encounter 
buffer (light blue oval) around the net.  Net was not equipped with Save Wave® devices.  
Animal approached net before diverting around offshore end and continuing to travel west.   
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Figure 12.  Map of June 27, 2004 focal follow on net belonging to F/V Shannon D.  The 
dolphin track (red line) is shown around the length of the net (blue line), with the 500 meter 
encounter buffer (light blue oval) around the net.  Net was not equipped with Save Wave® 
devices.  Animal was observed with net, possibly depredating. 
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Figure 13.  Map of August 18, 2004 focal follow on net belonging to F/V Endurance.  The 
dolphin track (red line) is shown around the length of the net (blue line), with the 500 meter 
encounter buffer (light blue oval) around the net.  Net was not equipped with non-active Save 
Wave® devices.  Animal was observed by-passing the inshore end of three nets.   
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Figure 14.  Map of June 27, 2004 focal follow on net belonging to F/V Endurance.  The 
dolphin track (red line) is shown around the length of the net (blue line), with the 500 meter 
encounter buffer (light blue oval) around the net.  Net was equipped with active Save Wave® 
devices.  Animal was observed with net, possibly depredating.   
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Figure 15.  Map of June 27, 2004 focal follow on net belonging to F/V Endurance.  The 
dolphin track (red line) is shown around the length of the net (blue line), with the 500 meter 
encounter buffer (light blue oval) around the net.  Net was equipped with active Save Wave® 
devices.  Animal was observed with net, possibly depredating. 
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Figure 16.  Map of June 27, 2004 focal follow on net belonging to F/V Endurance.  The 
dolphin track (red line) is shown around the length of the net (blue line), with the 500 meter 
encounter buffer (light blue oval) around the net.  Net was equipped with active Save Wave® 
devices.  Animal was observed with net, possibly depredating.  
 
 
 
 
 


