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Sea Tur t le  Excl uder Trawl Development 

Annual Report '. 

TRts repor t  presen,s the status of the sea t u r t l e  excluhdr traw 

development pro ject  through FY81 . The pro ject  was completed as scheduled 

(Fi'gure 11. The sea t u r t l e  excluder t rawl FY81 pro ject  objectives were: 

1 . Complete development and evaluatton o f  the sea t u r t l e  excluder? device. 

2. Prepare t o  t ransfer  sea t u r t l e  gear technology t o  the shrimping industry. 

3. Analyze data and prepare repor t  and recomnendation'on gear and techniques 

t o  reduce the mor ta l i t y  o f  sea t u r t l e s  i n  shrfmp trawls. 

I n  FY81 testi'ng was conducted and evaluati'ons made on the "state o f  the 

a r t "  sea t u r t l e  excluder..traprl design. This design i s  the sea t u r t l e  excluder 

device developed i n  1980 and.ref ined and tested i n  1981. The t u r t l e  excluder 

device (.T.E.D.) i s  a 4 x 3 ~ 3  ft 'frame constructed of 3/8 i n  galvan.i,zed pipe w i th  

bars slanti'ng a t  approximately 45' spaced 3-6 inches apart and a 3 f t  square door. 

The TED l s  placed Ins ide the trawl a t  the in tersect ion of.'the t rawl body and the 

codend or bag. As a t u r t l e  or other large object  enters the bag, i t  s t r i kes  the 

slanted bars and exl'ts through the Ringed door; Testing has been conducted w i th  

the TED door opentng both on the trawl bottom (Figure 2) and on the trawl top 

(Fi.gure 31. Other modlf icat lons were a1 so tested including a webbing funnel 

inserted ahead o f  TED t o  accelerate water flow through the device and prevent 

shri'mp loss  through the door, 

cannonball j e l l y  (Stomolophus me1 eagrl's) and loggerhead sponge occurred, the TED 

door was removed and horizontal bar spaci.ng reduced t o  3" t o  determine the 

effect iveness o f  TED for reductng these bycatch items. A complete descr ipt ion 

o f  the TED modif icat ions i.s presented i n  the Appendix. The bottom and top 

. 

I n  t e s t  areas nhere dense concentrations o f  



PROJECT SCHEDULE 
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Pmtotype Designs - 

Commercial Evaluation of Best 
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Statistically Define Performance of 
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Establish "State of the Art'' Excluder 
. Design 
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"State of the Art" Design 

Complete Testing of "State of the Art'' 
Design on Major Shrimp Grounds 
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SEA TURTLE “EXCLUDER” DEVICE 
TOP - OPENING DESIGN 



opening TED designs were tested on the major shrimp .grounds i n  the southeastern 

United States (Figure 4). Testing of the TED was conducted on cooperative and 

chartered comnercial shrimp vessels. The major objectives of the tes t s  were 

t o  determine the effectiveness of the TED i n  (1) reducing tur t le  capture and . 

(2 )  maintaining equal shrimp catch rates when compared t o  standard shrimp trawls. 

Secondary objectives were t o  determine the effectiveness of TED i n  reducing 

bycatch and t o  collect data on the relative towing tensions of the TED modified 

and standard trawls. The experimental design was t o  make paired tows w i t h  a 

standard rigged shrimp trawl on'one side of the vessel and an identical trawl 

w i t h  a TED installed i n  i t  on the other side. Shrimp, tu r t le ,  and total catch 

rates were recorded by an NMFS observer: for each tow. A bycatch sample was also 

taken from each trawl once a day. Trawling gear was rigged and maintained by 

NMFS gear specialists and the vessel captains. 

Turtle and Shrimp Catch Rates 

The mean tur t le  catch rates for the bottom opening TED and standard shrimp 

trawl are presented i n  Table 1. The mean catch rates were 1.41 tur t les  per hour 

for the standard trawl and -16 tur t les  per hour for the TED; There was an 89% 

difference i n  the mean turtle capture rates w i t h  a 95% confidence interval of 

39%. 

the tu r t l e  capture means a t  the 99% level. The mean shrimp capture rate for the 

bottom opening TED was 16.74 l b s  per hour compared t o  16.66 l b s  per hour for the 

standard trawl (,Table 2 ) .  

was 0 w i t h  a 95% confidence interval of 2.6%. The calculated ts value shows no 

significant difference between the sample means. Shrimp catch data for the 

bottom opening device w i t h  the webbing funne l  modification is  presented i n  Table 3. 

The mean shrimp catch rate for the TED was 25.77 l b s  per hour as compared to  23.98 

lbs per hour for the standard trawl. There was a 7% increase i n  shrimp catch w i t h  

A t - tes t  for paired comparisons indicates a significant difference for 

The percentage difference between the mean catch rates 
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EXCLUDER DEVICE TEST AREAS 

X- BOTTOM 'OPENING DESIGN 
0- TOP OPENING DESIGN I 1980 - 4 VESSELS I 1981 - 1 VESSEL. 

Figure 4 



Table 1 . Turtle catch rates for the bottom opening sea turtle excluder 
device 

Trawl Type 

Standard trawl 
Excl uder trawl 

Mean Catch Rates* Total No. Turtles 

1.41 113 
-16 16 

Percent difference and 89 2 39 
95% confidence interval 

ts = 4.425 P < 0.001 

*Turtle catch as turtles per hour per 60 f t  of trawl headrope 
N = 340 
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Table 2 . Shrimp catch rates for bottom opening sea t u r t l e  excluder device. 

Trawl Type 

Standard trawl 
Excl uder trawl 

Mean Catch Rates* 

16,66 
16.74 

Percent difference and 
95% confidence interval 

0 2,6 

t, = ,311 ns 

*Shri.mp catch as l b $  o f  shri.mp per hour per 60 ft of trawl headrope, 
N = 220 
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Table 3 . Shrilnp catch rates for the bottom opentng sea t u r t l e  excluder 
device d t f i  funnel modification. 

Trawl Type 

Standard trawl 
Excluder trawl 

Mean Catch Ratei* 

23.98 
25.77 ' 

Percent dtfference and 
95% confidence interval 

7 : 4  

t, = 3,446 0.01 > P > 0.001 

*Shrimp catch as l b s  per hour per 60 ft o f  trawl headrope 
N = 22 

9. 



the TED w i t h  a 95% confidence i.nterva1 of 4%. The calculated ts value 

indicates a significant difference between the sample means. 

Mean tu r t l e  catch rates for the top  opening'device and comparative 

standard trawls are presented i n  Table 4. The mean catch rate for the 

TED was .04 tur t les  per hour as compared t o  1.43 tur t les  per hour for the 

standard trawl. These catch rates represent a 97% reducti,on i.n tu r t le  cap- 

ture wi.th a 31% confidence interval a t  the 95% probabili'ty level. The cal- 

culated ts value indicates a significant difference between the sample means 

a t  the 99% confi.dence level. Table 5 presents the mean shrimp catch rates for  

the t o p  opening TED and standard trawls. The mean catch rates are 43.61 lbs 

per hour for the TED and 40.45 l b s  per hour for the standard'trawl or  a 7% 

increase i n  shri.mp catch w i t h  the TED and a 4% confidence Interval, The 

ts value is  signi.fi.cant a t  the 99% confi.dence level, 

Shrimp Catch Rates for Major Shri.mp Grounds 

One of the analysis objectives of FY81 research was to  determine if  there 

was any significant difference i n  shrimp catch rates between the TED and standard 

trawls for  different shrimp grounds. The major shrimping areas i n  the south- 

eastern United States are the South Atlantic (North Carolina t o  Florida), West 

Florida (Tortugas to  northwest Florida), northern G u l f  (Alabama, Mississippi 

Louisiana and Texas). 

Mean shrimp catch rates for the bottom opening devi.ce i.n the three areas 

are presented i n  Table 6. The bottom opening device was tested w i t h o u t  the 

funnel modification i n  the South Atlantic. The funnel modification was developed 

af te r  testing was completed i.n the South At1anti.c and was employed i.n West Florida 

and the northern G u l f .  Mean shrimp catch rates for the South Atlantic were 11.54 

l b s  per hour for the TED and 11.63 lbs per hour for the standard trawl. The mean 

shr imp catch rates for West Florida were 13.67 lbs per hour for th.e TED and 13.11 

10. 



Table 4 . Turt le  catch rates f o r  the top opening sea t u r t l e  excluder 
device with funnel modification. 

Trawl Type 

Standard trawl 
Excluder trawl 

Mean Catch Rates* Total No. Turtles 

1.43 129 
.04 3 

Percent difference and 
95% confidence interval 

97 2 31 

ts = .6.253 P < 0,001 

*Turtle catch as t u r t l e s  per hour per 60 ft. o f  trawl headrope 
N = 133 
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Table 5 . Shrimp catch rates for top openlng sea turtle excluder 
device wi'th funnel modification. 

Trawl Type 

Standard trawl 
Excluder trawl 

Percent dtfference and 
95% confidence interval 

Mean Catch Rates* 

40.45, 
43.61 

7 2 4  

t, 3.472 P < o.oo1 

*Shri:mp catch as lbs of shrjmp per hour per? 60 ft of traul headrope. 
N = 112 
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Table 6 . Shrimp catch rates for  bottom openfng excluder device for 
major shrimp grounds. 

Sou th  Atlantic 
Trawl Type Mean Catch Rates* 

Standard trawl 11.54 
Excluder trawl 11.63 

Percent di. f f erence 
N = 212 

Trawl Type 
Standard trawl 
Excl uder trawl 

ts ,587 ns 
0 

West Florida (.Tortugas)** . 

.Mean Catch Rates* 
13.11 
13.67 

Percent difference 
N = 10 

4 
ts = 1.168 ns 

Northern Gulf** . .  
Trawl Type 

Standard trawl 
Excluder trawl 

Mean Catch Rates* 
33.03 
35.86 

Percent di.fference 
N = 12 t, = 3,7Q6 a,oi> p 7  o.aoi 

8 

*Shri.mp catch as I b s  per hour per 60 ft  o f  trawl headrope 
**Bottom openlng device w i t h  funnel modi.fication 
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Ibs per hour for the standard trawl and for the northern Gulf the rates were 

35,86 1 bs per hour for the TED and 33.03 lbs per hour for the standard trawl. 

The ts values calculated for the different areas ‘indicates a significant 

difference between the means i n  the northern G u l f  of Mexico bu t  no significant 

difference i n  the South Atlantic and West Florida areas. The results are bias 

for the South Atlantic where the funnel modification was not employed. The 

apparent increase i n  shrimp catch w i t h  the TED t n  the northern Gulf is probably 

due t o  the f u n n e l  modification. 

Mean shr’l’mp catch rates for’the top opening device for the South Atlantic 

and northern Gulf are presented i n  Table 7, The mean shrimp catch rates for 

the South Atlantic were 6,63 l b s  per hour for the TED and 6-09 lbs per hour 

for the standard trawl. For the northern Gulf the rates were. 75.66 1 bs per 

hour for the TED and 70.23 l b s  per hour for the standard trawl. The calculated 

tS values indicate a significant difference i n  the shrimp catch means for b o t h  

areas. 

Bycatch. Rates 

A secondary objective In the FY81 research was t o  investigate the bycatch 

reductton potential of the TED, The TED I s  presently n o t  designed t o  reduce 
bycatch other than  tur t les ,  The.major research ernphasl‘s has been t o  reduce 

tu r t l e  capture and maintain shri’mp catch. Very l i t t l e  effort  to date has been 

devoted t o  reductng bycatch, It is  fe l t  that  the TED can be opti.mized t o  reduce 

other bycatch components, b u t  budget and tlme constraints i n  FY81 prevented 

extensive research i n  thi.s area. Bycatch data was collected, however, on the 

TED designs tested. Limited design modification was attempted when necessary 

t o  overcome h i g h  concentrations of cannonball jel lyfish (s, meleagris) and 

loggerhead sponges, No design modification was attempted t o  reduce finfish by- 

catch. 

14. 



Table 7 Shrimp catch rates for top  opening excluder device w i t h  
funnel modification for major shrimp grounds. 

South Atlantic 
Trawl Type 

Standard trawl 
Excluder trawl 

Mean Catch Rates* 
6.09 
6.63 

Percent difference a 
N = 52 t, = 2.082 0.05 > P> 0.02 

Trawl Type 
Standard trawl 
Excluder trawl 

Northern Gulf 
Mean Catch Rates* 

70.23 

75.66 

Percent difference 7 
N = 60 ts = 3.329 0.01) P > 0.001 

*Shri:mp catch as 1 bs per hour per! 60 f t  of trawl headrope.. . 



Bycatch rates for the bottom openlng TED and standard trawls is presented 

i n  Table 8. Total bycatch rates were 218.98 lbs per hour for the standard 

trawls and 200.28 I b s  per hour for the TED. F i n f 4 s h  catch rates were 114,90 

l b s  per hour.for the standard trawl and 114.86 l b s  per hour for the TED, 

Invertebrate catch rates (other t h a n  shrimp] were 104,08 lbs per hour for 

the standard trawl and 85.41 lbs per hour for the TED. Calculated ts values 

indicate a significant difference i n  the total  bycatch rates and the invertebrate 

bycatch rates b u t  no signi.ficant difference i n  the finfish rates. Mean bycatch 

rates for the top  opening TED and standard trawls are presented i n  Table 9, 

The total bycatch rates were 117-62 1bs per hour for standard trawls and 115,57 

1 bs per hour for the TED, F i n f i s h  catch rates were .82,91 1 bs per hour for the 

standard trawl and 84.22 .lbs per hour for the TED, Invertebrate bycatch rates 

were 34,71 lbs per hour for the standard trawls and 31,35 lbs per hour for the 

TED, The calculated ts values show no significant dffferences In the mean catch 

rates . 

. 

A modlfication was made t o  the bottom Opening device t o  determi'ne t f  large 

catches of cannonball j e l l y  (S-, me1eagri.s) encountered duri:ng TED testtng i n  

the South Atlantic could be reduced, The bar spaci:ng on the TED was reduced 

from 6" t o  3'' to  prevent the jellyfish from enterlng the bag forctng them through 

the device door, The catch rates for the mdi:fi.ed device are presented i n  Table 

10. The mean shrimp catch rates for the standard and TED trawls were l 6 , V  lbs 

per hour for the standard trawl and 13.41 l h s  per hour for  the TED, Total by- 

catch. rates were 635,21 lbs per hour for the standard trawls and 187-61 lbs per 

hour for the modi.fied TED, 

trawls and 71.28 l b s  per hour for the TED. The Snvertebrate bycatch rates which 

F i n f i s h  rates were 207.63 Ibs per hour for the standard 

includes 2, meleaqris we.re 427,58 1 bs per hour for the standard trawls 

lbs per hour fo r  the TED, The percentage o f  byc3tch reduction and the 

and 116.34 

confidence 
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Table 8 . Flnfish, invertebrate, and t o t a l  bycatch rates f o r  the bottom 
opening excluder device. 

Trawl Type To t a l  Byca t c  h* F i  n f  i sh* Invertebrates" 
Standard t rawl 
Excluder t rawl 

218.98 114.90 104.08 
200.28 114.86 85.41 

9 2 8  0 2 11 18 11 Percent difference and 
95% confldence imterval 

N = 60 t, = 2.130 , t, = .006 t, = 3.185 

. 0.05> P) 0.02 ns '0.01 > P) 0.001 

*Catch rates a s  l b s  per hour per 60 ft  of trawl headrope. 
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Table 9 . F i n f i s h ,  invertebrate, and total bycatch rates for top opening 
excluder device. 

Trawl Type Total Bycatch* Finfish* Invete brates* 

Standard trawl 117.62 82.91 34.71 e 

Excluder trawl 115.57 84.22 . 31 -35 

10 2 19 t 2 f 7  -2. - 5 Percent difference and 
95% conftdence l’nterval 

N = 16 t, = -460 
ns 

t, = ,563 . ts = 1.024 
n s  ns 

*Catch rates a s  I b s  per hour per 60 P t  of trawl headrope 

18. 



Table 10 e Shrtmp and bycatch rates for bottom opening device w i t h  
3 inch bar spacing. 

Trawl Type Shrimp Catch* Total Bycatch" Finfish* Invertebrates* 
Standard trawl 16.12 . 635.21 207.63 427.58 
Excluder trawl 13.41 187.61 71.28 116.34 

Percent difference and -17 8 70 2 31 66 63 73 40 95% conf idence interval 

N = 65 (,shrimp) t, = 5.046 ,. t, = 4.393 .t, = 2.059 t, = 3.526 

P < 0.001 0.01 3 P >  0.001 0.1, P> 0.05 0.01) P> O.O( 
N = 12 (bycatch) 

*Catch rates are l b s  per hour per 60 ft of trawl headrope. 
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levels were 70 t 31 percent for the total bycatch, 66 

finfish and 73 

associated w i t h  the TED modification was 17 - 8 percent. The ts values 

indicate a significant difference between the mean catch rates for shrimp, 

total bycatch, and invertebrate bycatch. 

63 percent for the 

40 percent for the tnvertebrates, The shrimp loss ra te  
+ .  

Another modification which was tested on a limjted basis was the re- 

moval o f  the TED door leaving a 3 f t  by 3 f t  hole, This modification was 

tested i n  conjunction w t t h  the funnel modification t o  determi.ne i.f c S. meleagris 

and loggerhead sponge catches could be reduced without significantly reducing 

shrimp catch. The modification was tested orl.S, - meleagris i n  the South Atlantic 

and on loggerhead sponge i n  West Florida, The results are presented f n  Table 11. 

Mean bycatch rates i n  the South At1anti.c was 610.47 lbs per hour [80% 2, meleagris) 

for the standard trawl and 114.58 I b s  per hour for the modified TED. Mean shrimp . 

catch rates were 10.08 Ibs  per hour for the standard trawls and 8.96 lbs per 

hour for the TED, Bycatch rates were reduced 81 

shrimp loss of 11 2 8 percent. Total bycatch mean rates for Nest Florida was 

46 percent w i t h  a corresponding 

272 . 12 1 bs per hour c50% loggerhead sponge]. for the standard trawl s and 153.66 

lbs for  th.e TED. Mean shrtmp catch rates were 15,83 Ibs per hour for the standard 

trawls. and 12,84 I b s  per hour for the TED. 

percent w i t h  a shrimp loss rate of 19 2 9 percent, The t, values indicate a 

Total bycatch reduction was 44 21 

si.gnlficant dtfference between the mean shrimp and total bycatch rates for both 

areas. 
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Table 11 . Shrimp and bycatch rates f o r  bottom opening device wi th  
door removed. 

Trawl type 
Standard t rawl 

South At lan t ic  
Shrimp Catch* 

10.08 
Excluder t rawl 8.96 
Percent di f ference and 
95% confidence in te rva l  11 - + a  

N = 14 t, = 3.128 

0.01) p> 0.001 

West F1 or ida (.Tortugas) 

Trawl type . Shrimp Catch* 
Standard t rawl 15-83 
Excluder t rawl 12.84 
Percent dtf ference and 
95% confidence in te rva l  19 9 

N = 22 t, = 4.371 

PCO.001 

Total Bycatch" 
610.47 
114.58 

811 46 

. ts = 3,809 

' 0.01) P > O . O O l  

Total bycatch* 
272.12 
153.66 

44 : 21 

ts = 4.268 

P( 0.001 

*Catch rates as l b s  per hour per 60 ft o f  t rawl headrope, 



Energy E f f i c i ency  

Some l i m i t e d  data was taken i n  FY81 t o  i nves t i ga te  the r e l a t i v e  

ef f ic iency between the standard shrimp t rawls  and the TED equipped trawls.  

The lack  of adequate mensuration equipment due t o  budget const ra in ts  1 im i ted  

the amount and q u a l i t y  o f  data co l lected.  

chartered shrimp vessel d i d  no t  i nd i ca te  any. d i f f e rence  i n  f u e l  ra tes a1 though 

the data i s  l i m i t e d  and the v a r i a b i l i t y  associated wi th  the data i s  a serious 

problem t h a t  can on ly  be solved by more r e f i n e d  measuring techniques, Towing 

Fuel consumption data taken on a 

warp tensions were measured employing D i l l o n  dynometers. This data i s  pre- 

sented i n  Figure 5. 

dur ing e i g h t  paired tows between standard and top opening TED equipped t rawls .  

The data i n d i c a t e  t h a t  there i s  a d i f f e rence  i n  the r e l a t i v e  towing tension 

w i t h  the TED equipped t raw l  having between 3 and 6 percent l ess  towing 

resistance than t h e  standard t raw l .  The beginning tensions are the same i n  

the f i g u r e  because the data have .been normalized for  comparison. 

Towing tensions were measured a t  30 minute i n t e r v a l s  

These data 

i nd i ca te  t h a t  there may be p o t e n t i a l  savings i n  f u e l  consumption w i t h  the 

TED equipped t rawl .  

fur ther  research w i l l  be required t o  determine the mechanism o f  reduced resistance 

and accurately measure po ten t i a l  f u e l  savings, 

The mechanism f o r  the reduced resistance i s  not known and 

22. 



PAIRED COMPARISON OF TOWING TENSIONS ON 
CONVENTIONAL AND T.E.D.-EQUIPPED TRAWLS 
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Sununary 

The objectives of the FY81 sea tu r t l e  excluder trawl development 

research have been accomplished and the development of the sea tur t le  

excluder device and evaluation of i ts performance have been completed. 

The results of evaluations of  the TED indicate that the gear exceeds the 

in i t ia l  project design c r i te r ia  of 75% t u r t l e  reduction and 10% shrimp 

loss. Both the bottom and t o p  opening versions of the device meet these 

cr i ter ia .  The t o p  opening device has several advantages i n  handling and 

eintenance characteristjcs, and behavioral, observations by scuba divers 

of tu r t les  encountering the top  and bottom opening TED indicate that 

turtle escapement is more diff icul t  i n  the bottom opening design. The 

bottom opening design may have ‘some advantages i n  bycatch separation potential 

when compared t o  the top  opening design,  however, adequate testing of the 

top opening design for bycatch reduction potential has mot been conducted. 

The data indicates that  w i t h  the addition o f  the funnel modification there 

is an tncrease i’n shr imp production w i t h  the TED equipped trawl and the 

increase appears t o  be s ta t i s t ica l ly  significant a t  the present testing level. 

Additional testtng is needed to  verify the increased shrimp catch for different 

fishtng conditions and shrimp species. 

The bycatch reduction potential for  the TED has been demonstrated, however, 

more developmental research and testing will be required t o  optimize the gear 

design to reduce the bycatch components and maintain equal shrimp catch rates,  

The towing tension data i’ndicates some potential for energy savings wi th  

the TED technology, however, more research will also be required t o  determine 

the savings potential and optimize the gear for fuel efficiency, 

The tu r t le  excluder device is  a gear solution t o  the incidental mortality 

of sea tur t les  i.n shrimp trawls and can be employed as a management method, 
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Another method investigated during this project was limiting towing duration. 

A complete report on this data was submitted t o  the NMFS Southeast Fisheries 

Center and was included i n  the Regional Office DEIS for sea tur t le  regulations. 

Preparati.ons for technology transfer of the sea turtle excluder trawl technology 

accomplished i n  FY81 tncl ude: the preparation of a technfcal memorandum de- 

scri.bing the gear and an addendum describing the al  ternate modifications, 

del i,very of 5,000 copies of the technical memorandum t o  the Southeast Regional 

Office, the preparation of gear models and s l i de  presentations d i s t r i b u t e d . t o  

Sea Grant groups, the participation o f  technical experts i n  four gear technology 

workshops and a demonstration contract conducted by the'southeast Regional Office, 

and the i.nitiation of production of two films demonstrating the construction and 

use of the sea tur t le  excluder device trawl, 

submltted for a technology transfer effor t  i n  FY82 which would in i t ia te  voluntary 

acceptance of the sea tur t le  excluder device trawl by the shri.mping industry. 

Finally, a project proposal was 
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Appendix: Construction, Instal l a t ion ,  and Hand1 ing Procedure for the 
Nattonal Marine Fl’sheries Service% Sea Turtle Excluder Device 
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Construction, Ins tallation, and 
Handling Procedure for the . 

National Marine Fisheries Service’s 
SEA TURTLE EXCLUDER DEVICE 

February 1981 

U.S. Department of Cornmarc!! 
National Oceanic and Atmospheric Administration 

National Marine Fisheries Sunrice 
Southeast Fisheries Center 

Mississippi laboratories 
Pascagoula Facility 
P.O. Drawer 1207 

Pascagoula, Mississippi 39567 
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INTRODUCTION 

Turtle excluder device insiallsd in shrimp trawl 

The Southeast Fisheries Center's Mississippi 
Laboratories Harvesting Technology Branch, Pas- 
cagoula, .Mississippi, has been conducting research 
on techniques t o  reduce the incidental capture and 
mortality o f  sea turt les in shrimp trawls. The re.- 
search has resulted in the development of the, 
I l turt le e k l u d e r  deviceuu (TED). 
tested aboard commercial shrimp vessels on shr imp 
grounds in the South Atlantic. 
captures 89% while maintaining shrimp catches equal 
to  standard shrimp trawls. Similar results are ex- 
pected on other. shrimping grounds o f f  the south- 
eastern United States, and test ing on shrimp 
grounds in the Gul f  of Mexico wil l be conducted 
during 1981. 

The TED was 

It reduced t u r t l e  

The TED also has the potential capability to 
significantly reduce by-catch associated w i t h  

. shrimp trawling. This  capabil ity has not been 
fully developed, but research i s  planned to  test 

. modifications o f  the TED to optimize by-catch re- 
duction and fu r the r  improve tu r t l e  separation. 

Test results t o  date indicate that, used cor- 
rectly, the TED should have a minimum impact 
both economically and operationally on the shrimp 
industry. The effectiveness o f  the device can be  
enhanced by fu r the r  research devoted to fully 
developing the by-catch reduction potential. 



CONSTRUCTION OF EXCLUDER DEVICE FRAME 

DES C R I PT I ON 

The  purpose o f  t h i s  pamphlet i s  to  provide 
descr ipt ive information on  the construction, in- 
stallation, and proper use of the TED to reduce 
:iea t u r t l e  captures without adversely affecting 
shr imp catch. 
frame constructed o f  3/811 galvanized 'pipe w i t h  
b a r s  slanting at  approximately 4 5 O  spaced .3I1-6l1 
apar t  and a 3: square door in the bottom. The 
TED i s  placed inside the  trawl a t  the intersection 
o f  t h e  t rawl body and the codend o r  bag. As a 
t u r t l e  o r  other large object enters the  bag, it 
s t r i kes  the slanted bars and i s  forced toward the  
" t rap  door1:. ' The door opens on  hinges when pre- 
set tension i s  exceeded, allowing the object to  pass 
out of the'trawl. The t r a p  door closes as the pres- 
sure  i s  released. Smaller objects, shrimp, etc. , 
pass through the bars and in to the bag. Since the 
door i s  opened only when a large object is  passing 
th rough the trawl, shrimp loss is kept  to  a mini- 
mum. 

The TED consists o f  a 4 x 3 ~ 3 '  

L IST OF MATERIALS REQUIRED TO CONSTRUCT 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

A TURTLE EXCLUDER DEVICE 

110' of 318'' galvanized pipe. 

120 x 120 mesh 1-3/4" x #36 bag webbing. 

25' 3/8" polyethylene rope. 

#36 twine. 

Four 6 x 12" spongcx floats. 

8' of 318'' ny lon backed bungy cord. 

Two single l inks of 3/16" galvanized chain. 

One link o f  5/16'' chain. 

10' o f  1/4 x 2" f lat ba r .  

MATERIALS: 
CONSTRUCTION: 

3/8" Galvanized pipe 14 ft. Ion5 
Find center of pipe and mark 1-1/2' on each side. 
Bend 4' on each side so that the mouth is 3'wide. 

' Weld ends together. 

Back of Excluder 

I '  

MATERIALS: 
CONSTRUCTION: 

3/8" Galvanized pipe 12' long. 
Find center and mark as ebove. Bend 3' of pipe on each side so 
that the frame i s  30" wide. Weld ends together. 

Braces for Frame - - 
0 - 
0 - 

MATERIALS: 3/8" Galvanized pipe 18' long. 
"C..ImC"..mC.m.. - . . . -.. . 



COMPLETED EXCLUDER DEVICE 

i 

- 
6" 

'0 
6" - 

h 

3 - 
6" 

b 
6" - 

- 
c' 

'c 
6" - 

- 
c' 

b 
6" - 

3' 

r 
12" - 1 2" 

35" 



ASSEMBLY OF DEVICE BRACES 
Front - 

- Back 
MATERIALS: 
CONSTRUCTION: 

CONSTRUCTION OF FUNNEL BARS (REAR VIEW) 

Front frame, back frame, bracer 
Weld braces, A, B and C as shown in diagram. 

Bottom 

MATERIALS: 

CONSTRUCTION: 

3/8" Galvanized pipe cut as follows: 
7 - 4 '  (a) 
2 - 3' 1314" (b) 
2-3' (C) 

2 - 2' $112" (dl 
2 - 1' 11-1/2" (e) 
2 - l'QIl2" (1) 
Weld bars 6" apart. 
Weld bars a from top front frame to bottom back frame. Weld 
ban b f  from Brace A to front cunred sides. See following 
diagram. 

1 i 

I ! 

t 

I 
I 

1 
i 

I 

FRONT VIEW OF CONSTRUCTED DEVICE 

A 

CONSTRUCTION OF DOOR 

35" Back 

chain link 

MATERIALS: 4 - 3/8" Galvanized pipe 35" long. 
1 - 5/16" Chain links. 
3 - 3/4" Galvanized pipe 2" long (hinges). 
Form box with 35" pipe and weld corners. Cut 5/16" chain link in 
half and weld one on each side of back. Weld hinge A to center 
of front Weld hinge B's 6" from side of door. 

CONSTRUCTION: 



CONSTRUCTION OF RUNNERS 

(Runners a re  instal led on t h e  bottom of the TED to  
p r e v e n t  bottom chafing. ) 

F ron t  

Back 

MATER I ALS : 2-5' lengths of 1/4  x 2" f la t  ba r  

CONSTRUCTION: Weld 5' f lat bars  to the front bot- 
tom frame on each side of the 
door al lowing a t  least 1" door 
clearance. 
low a n  18" clearance from the  
bottom and weld ends t o  the  back 
bottom frame. 

Bend f la t  bars t o  al- 

INSTALLATION INSTRUCTIONS 

A. C u t  a hole 27 meshes x 27 meshes in the bot- 
tom center o f  t h e  120 x 120 1-314" #36 web- 
bing bag, 18 meshes from the f ron t  o f  the  

B.  

C. 

D. 

E. 

F. 

G. 

H. 

bay. 'Iiw cut out piece of webbing 26 x 26 
mesh i s  laced to the device door w i th  #36 
twine us ing  clove hitches, (one mesh every  
1-3/8"). 

Place the 1 2 0  mesh bag around the  device and 
lace the 27 x 27 mesh hole to the  door open- 
ing in the device w i th  clove hitches (one mesh 
every 1-3/8"). 

Lace the 18th r o w  of meshes ( f rom the  front 
o f  the bag) to  the f r o n t  of the  device us ing  
a x l o v e  hitch every f o u r t h  mesh. 

T ie  t w o  6 x 12'' f loats to each o f  the device 
top brace bars w i th  218" polyethylene rope. 

T ie  a 4 foot length of 3/8" ny lon  backed bungy 
cord  a t  t he  intersection of the  top  brace a n d  
back frame on each side o f  the  device and run 
behind the  slanted bars  through the  5/16'' ha l f  
chain link welded t o  t h e  door and th rough a 
3/16" link of  chain. T i e  an overhand kno t  in 
the end o f  the bungy cord. 

Using 3i8I1 polyethylene rope, lace webbing to 
the device f ron t  frame going through previous- 
ly laced meshes (every 2nd mesh from.center 
o f  frame to the door opening on each side). 
Do not lace across door opening. 

Attach the device t o  the  t r a w l  by removing 
the standard bag and sewing the device bag 
t o  the t rawl  w i t h  the  top  center of the device 
in line w i th  the top center o f  the trawl. T h e  
standard 120 mesh bag is then sewn to the  
ta i l  o f  the device bag. 

Instal l  a bag lifting s t rap  by sewing bag r i n g s  
every 8 meshes around the  bag approximately 
45 meshes from where the  standard bag is 
sewn to  t h e  device bag. 
should be long enough (4-6') so that  t he  de- 
vice remains alongside the  ra i l  when the bag 
is  l i f ted. 

Bag lifting straps 



HANDLING PROCEDURES 

A. TED door tension - The door tension is  check- 
ed using a spring scale wi th  the device hang- 
Ing (front down). The door opening tension 
should be maintained a t  18. Ibs a t  each bungy 
attachment point and  21 Ibs at  t he  door center 
f9r correct operatlon. 
bungy cords, the door tension should be 
checked after each tow fo r  several tows. It 
i s  very important to regular ly check the door 
tension. 
result in shrimp loss; If too tight, tur t les 
might not be released, and by-catch reduction 
wi l l  be reduced. 

A f te r  instal l ing new 

If the tension I s  too loose, it can 

9. Setting out the excluder t rawl  - The TED 
should be set on the  ra i l  o f  the vessel a t  a 4 5 O  

angle and the bag dropped over the side. Af- 
t e r  "breaking down" the  trawl, the device 
should be held a t  t he  back allowing the trawl 
t o  pull the device out while steading it so it 
doesn't ro l l  over. A f te r  the device is  out  in 
an upright position, t he  t rawl  may be 'Itrailed 
out1' in the normal manner. The Vazy line'' 
attachment should be  placed on the bag in a 
position so that t h e  device doesn't ro l l  to  one 

. side ,when pulled alongside, preventing twist ing 
o f  the bag. This  attachment point may be dif- 
ferent for d i f ferent vessel rigging designs;. 

C .  Retrieving the excluder t rawl - The trawl 
should be retr ieved wi th  the vessel headed in- 
to the seas to prevent catzkr in the bag from 
being washed in to the  device by following seas. 
I f  the  device tends t o  rol! when alongside the  
vessel, vessel speed should be reduced. The 
device should remain level when trail ing. The 
bag is retrieved and the catch dumped wi th  
the device remaining alongside the vessel. 

Turtle excluder device in operation 

, I tur t le  excluder device, contact: 
For fur ther  information concerning t h e  NMFS 

John W .  Watson 
P.O. Drawer 1207 
Pascagoula, MS 39567 
Phone AC- 60 1 - 762- 4272 
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Construction, I n s t a l l a t i o n  and Handling Procedure f o r  the 
Nat ional  Marine F isher ies Services Sea T u r t l e  Excluder Device 

Addend um 

Some T.E.D. cons t ruc t ion  and i n s t a l l a t i o n  changes arc  reyu i rcd  i n  order 
t o  update the system t o  the  most e f f i c i e n t  r i gg ing  conf igurat ion.  Our recent 
s tud ies  i nd i ca te  that t h e  T.E.D. i s  more e f f e c t i v e  i n  reducing t u r t l e  captures, 
p a r t i c u l a r l y  small t u r t l e s ,  and i n  maintaining optimum shrimp catch e f f i c iency  
w i th  i t s  " t rap  door" opening on t h e  top  o f  the device ra the r  than the bottom. 
A webbing "funnel" has a lso  been inse r ted  i n  the  bag d i r e c t l y  ahead of the  
device which adds s i g n i f i c a n t l y  t o  improved e f f i c iency .  
const ruct ion and r i g g i n g  changes have been found t o  make use and maintenance 
of the  T.E.D. easier.  

I n  addi t ion,  these 

The door i n s t a l l e d  on the. t o p  o f  t h e  T.E.D. al lows t u r t l e s  t o  escape wi th 
ii1iniiiiuiii e f f o r t  and does no t  r e q u i r e  bungy cords t o  hold the  door a t  a s p c x i f i c  
tension, thus r e q u i r i n g  l ess  operat ional  ' a t t en t i on  and maintenance. The door 
i s  simply he ld  i n  atc losed p o s i t i o n  by g r a v i t y  and water f l ow  over the net. 
This r e s u l t s  i n  minimum pressure needed t o  open the  door which improves the  
t u r t l e  separation ra te .  
of the  device, water f l ow  i s  accelerated through the device and car r ies  shrimp 
past the door and i n t o  the  bag more e f f e c t i v e l y  thus reducing o r  e l im ina t ing  
shrimp loss when t h e  door opens. Except f o r  these changes, the device i s  con- 
s t ruc ted  i n  the same manner as prev ious ly  described. 
bottom s ide o f  t he  device, but  a re  on the opposite s ide froii i  the door i n  the new 
conf igurat ion.  
the T.E.D. w i th  a top  opening door and a webbing funnel; 

With a webbing funnel i n s t a l l e d  d i r c c t l y  i n  f r o n t  

Runners are welded t o  the 

The fo l lowing i s  a l i s t  o f  mater ia ls  and ins t ruc t i ons  f o r  r i gg ing  

A. Top opening device: . 

Mater ia ls  needed: 

1. 2 - 3'8" pieces of 1/4" x lJi" f l a t  bar for.'runners., 

2. 3 - 7/8" galvanized hex nuts (hinges) . 
3.  2 - 2 '  pieces o f  3/8" nylon, polydacron or polyethylcnc rope. 

The top  opening device i s  constructed and assembled according t o  the in-  
s t ruc t i ons  provided i n  t h e  N O M  Technical Memorandum NMFS-SEFC-71 except tha t  
an improved hinge design has been developed and small e r  runners -are requi red: 

Hinge Assembly: 
assembly before the  door corners a re  welded ( the  hex nuts replace the 2" x 3/4" 
galvanized p ipe hinges). Af ter  t h e  door i s  assembled, the  7/8" nuts are welded 
t o  the  top f r o n t  frame, one i n  the  center  and one 12 inches t o  each s ide o f  the 
center  nut. 

s l i d e  th ree  7/8" hex nuts onto the f r o n t  bar o f  the door 



Ins ta l la t ion  of Webbing Funnel Ahead o f  T.E.D. 
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Front of  Funnel Runners 
device bag 80 meshes 
120 meshes around 
around 

Funnel Material  - 1-3/4" x 148 o r  U36 webbing, 25 meshes deep by 80 meshes around 

' 25 meshes 
2 Form funnel . 
2 3 25 meshes long 

Bungy cord ins ta l la t ion  i n  funnel 

Top center 

25 meshes 
1 

- - - 2 0 -  - - - - bungy coid 

Funnel 



Door Stops: w i t h  the door opening on top of the T.E.D., the bungy cords 
which were used t o  hold the door closed i n  the bottom opening configuration 
a r e  not required. Door s tops ,  however, are still  required t o  prevent t h e  door 
from opening w h i l e  handling the device, b u t  are  no longer tension loaded. The 
door s tops are  constructed from two 2 '  pieces of 3/8" rope. 
are laced around t h e  t op  side braces (braces A) '  and. t h e  door side bars on each 
s i d e  forming loops. 
18-24 inches. Once adjusted the rope ends are spliced or  t ie6 together foniting 
the door stops. 

Runners: smaller runners are used on the t o p  opening device since door 
clearance above the bottom i s  not a problem. T h i s  change significantly improves 
the on-deck hand1 ing  characteristics o f  the device. The runners are constriicted 
of 1/4" x 1-1/218 f l a t  bar. Two 3'8" pieces of f l a t  bar  are bent t o  form sled 
shaped runners allowing a 6" clearance between the device and ocean bottom. The 
runners are welded t o  the device bottom (opposite the trap door) a t  the inter- 
section of the brace bars (brace 6).  The runners can be welded t o  the device 
a f t e r  the bag extension i s  sewn around the device or the extension can be cut 
to f i t  over t h e  runners and sewn back together. 

The rope pieces 

The loop sizes are adjusted so t h a t  t h e  door operis only 

6. Funnel:  

Materials needed: 

1. 1-3/4" t48  or 836 webbing 25 meshes x 80 meshes. 

2. 5 '  5/1611-ny10n backed bungy cord. 

The funnel is constructed of 1-3/4" 148 or #36 webbing 25 meshes wtde by 
80 meshes deep. 
funnel (see attached figure!: The funnel is attached t o  the dcvicc bag extension 
on t h e  second r o w  o f  meshes.from t h e  f r o n t  of t h e  extension (see f i g u r e )  before 
the extension is  sewn t o  the trawl body. The funnel is sewn t o  the device exten- 
sion by doubl ing  every other mesh on the extension t o  allow the 80 mesh funnel t o  
f i t  evenly i n  t h e  120 mesh extension. After the f u n n e l  i s  sewn t o  the extension, 
a 5'  section of 5/16" nylon backed bungy cord is laced through 25 meshes i n  the 
t o p  back of the funnel (see figure). The ends of the bungy cord are attached t o  
funnel bars (bar b )  on each side of  the device, 10 inches below the door opening.  
The bungy cord should be stretched and secured t o  the funnel bars us ing  clove 
hitches. The f i r s t  and las t  meshes laced by the bungy cord should be secured t o  
the bungy cord w i t h  twine t o  prevent the funnel from s l i d i n g  on the bungy. The 
bungy cord on the funne l  is used t o  hold the funnel i n  the correct posit ion t o  
direct  water flow into the trawl bag or  codend. If t h i s  bungy cord is  not used 
properly, shr imp loss could occur when the T.E.D. door opens. After the funnel 
has been secured, the device extension i's attached t o  the trawl body as previously 
described except tha t  the door o f  the device is on the t o p  side of the trawl.  

The webbin is sewn toge ther  along t h e  25 mesh edge t o  fonu a 


