
helpin-u with collection of specimens. P.C.H. Pritchard,
A.G.J. Rhodin. and J. Davenport critically read the earlier
draft of the lllAltLlscript and made many useful sug.,qestions.

M. Arnano and T. Hikida -eave useful advice on statistical
analyses.
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Incidental Capture of Sea Turtles in
Shrimp Trawls With and Without TEDs

in U.S. Atlantic and Gulf Waters
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Galyestort Laborator\', 4700 At,ertue (J, Gctlt,eston, Te.rcts 77551
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Five species of endan-eerecl or threatened :ri-r tLlt'tles

inhabit the Gulf of Mexico and Atlantic Ocean. The.i :rr ,' .: :
lo-egerhead (Caretta curetlct), -qreen 

(Cltt,/t tnit; ;1 - ,.- ,

Kemp's ridley (Lepiclocltelys kemltii t. hur,,,,..; .

(Eretntochelys intbricata). and leatherback (Dennt,tti;. .-,
coriacen). The olive ridley (L. olivacea) occasionalll occLlrr
in the Atlantic. All are legallv protected by the United States
Endangered Species Act of 197 3. Sea turtles are caught
incidentally in shrimp trawls. and these captures have been
identified as the major solll'ce of sea turtle mortality in the
Gulf of Mexico and along the L-. S. Atlautic coast (Ma-enuson

et al., 1990). In these areas. Henri t-rrrd and Stuntz ( 1987)
estimated turtle capture and nrort:llitr rates for lo_geerheads.

Kemp's ridleys. and -green turtles t}om a variety of shrimp
trawl data collected betu een 197 3 and 1984. Turtle mortal-
ity was estimated at 9811per vear for log._serheAds. 767 per
year for Kemp's ridleys, and 229 per veAr f or -sreens. Overall
capture rates per year for these species u'ere appl'orintrtt'lr
four times higher thatt the ir nr(rrtltlrt) .t'i,rt.' \1.,=: .- r' ;. ,.

( 1990) considered the mrlrt;,iliI\ tri iL-r:.;r .:'. r:'.:.::.: [:r'.:. -: ii'
ran-se from 5000 to 50,000 per )'ear tor lt-rSSe rheirds and 500
to 5000 per year for Kemp's ridle) \. Inforrnation on actual

observecl captures ancl catch l'ates of sea turtles remains
relatively scarce, especialll re,sarding incidental catches in
trawls equipped with a TED (Trau lin-s Efficiency Device or
Tr"rrtle Excluder Device) or BRD (Bycatch Reduction De-
vice). The intent of this llote is to estimate catch rates of
turtles in shrimp trawls. excludin-u try nets, with and without
TEDs in U.S. waters.

Methocls The National Marine Fisheries Service
(NMFS) has conducted two shrimp trawling studies since

1988 in which sea turtles \\'ere captured incidentally. The
first study (TED study). from March l98S through Septem-
ber l990.compared the eff-ects of TEDs on shrimp catch by
comrnercial shrimp trawlers in the southern North Atlantic
and Gulf of Mexico (Renaud et al., 1993). Typically, vessels

pulled 2 or 4 standard nets (TED-less nets) tor 2-6 hrs and

interrnittently sarnpled with a smaller try net. Try nets were
not equipped with TEDs. Observers recorded shrimp catch
durin.-e trawling operations. Gear specialists modified the

standard nets so that shrimp catch among the nets was nearly

equivalent. Then TEDs were installed into half of the stan-

dard nets and adjusted to have the least impact, if any, otr

NorEs AND FrElo REponrs
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Table l. Number of turtles captllred bl' nel-:.. l. --' -- r\ turtle
condition durin-e the TED study by the Natir'ln.,. \i.-r -- Fi.lieries
Service Laboratory. Galveston. Texas. AC = al.'.: ....- - ':r.e it-rLls.

AU = alive and Llnconscious. SA = slid oLlt ,'r :r-. ,.::. rri rtet.
conscious alive, SN = slid out of mouth of net. tL:::. j :.,,' nrr)\ in-g.

FD = fresh dead. DD = decotnposed dead, STD = :t;.i:ri.:i'J net. TRY
- try net. TED - TED-equipped net.

By Turtle Conclitit-rrr

Species AC AU SA SN FD DD STD TR\. TED Tota|

Loggerhead
Kemp's riclley
Leatherback
Greerr

Hlri ksbill
L'rtknou n

l

0

0

0

0

0

5l
l6

Totals 46 10 63 72

shrirnp catch of the net. Renaud et al. (1990.1991) detail the

methodolo-ey for this work. The second stlldy (bycatch

study), still in pro-qress. was irnplemented in April 1992
when TED reglllations were in effect for offshore waters
(areas seaward of U.S. Coast Guard defined COREG lines).
TEDs were present in all nets except durin-e a brief suspen-

siort of TED re-sLllations off the Louisiana coast from 1
Septernber to 5 October 1992. Bycatch in the U.S. shrimp
fishery in the Gulf of Mexico and along the U.S. Atlantic
coast was characterized by TED-type durin-e cornmercial
operations. Catch of turtles (numbe rlhrll 00 ft of trawl
hc'adrope). by TED-type and overall. was determined inde-
penclently for each str-rdy and separately for the Atlantic and

Gulf of Mexico. Since the time a try net was in the water was

not tl,pically recorded. catch rates for try nets could not be

calculated durin..e this analysis.
Results ctncl Discussiort Lo-egerhead, Kemp's ridley,

-sreen, hawksbill, and leatherback turtles were caught durin-e

normal fishin-e operations in these studies (Table I ). Sev-

errty-two turtles were taken in6418 hours of trawling during
the TED study. Sixty-three turtles were cau-eht in standard

shrimp trawls. 6 in try nets, and 3 in TED-ecluipped nets.

Three lo-ggerheads, one Kemp's ridley, and one hawksbill
were landed freshly dead. Two loggerheads, in an advanced

state of decornposition, were excluded from the catch per

nnit effort analyses.

Total catch rate (tr"rrtles/hour/100 ft of trawl head rope).

excludin-e try nets. was 0.00075 in the Gulf of Mexico and

0.007 18 in the Atlantic (Table 2).Out of the 6 TEDs tested,

turtles were only observed captured in the Super Shooter
TED. These catch rates were 0.00022 turtles/hr in the Gulf
of Mexico and 0.00185 in the Atlantic (Table I l.

Forty-five turtles were taken in 18.63 I hours of trawlin-e

during the bycatch study from April 199-1 through October

1995 (Table 3l tl. Nance and L. Scott-Dentt'rn. unpubl. data).

Twenty-four turtles were captured in TED-equipped nets

and l9 in try nets. Two turtles were capture.l rn nets u,'ithout

TEDs. One lo-e-gerhead and 2 Kemp's ridle r . \\ ere landed

freshly dead. Three decomposed turtle: , I lt-r{Serhead, I

Kemp's ridley, and I unidentified) u ere e\rluded trom the

catch per unit eftort analysis. Total c;.rtcli rlte s for trawls

,\ \\rn Btor-oc\', Volttttte 2, Nunilter 3 - 1997

Table 2. Turtle catch per unit of effbrt (number of turtles/100 fi of
headrope of trawl/hour) (CPUE) for various net-types in the Atlan-
tic and Gulf of Mexico during the TED study by the National
Marine Fisheries Service. Galveston. Texasr.

Area TED-type
Nu nrber N umber
of Tows of Turtles Hours CPUE

Atlantic
Golden
Morrison
Geor_gia

Super Shooter
Standardr
Total

Gulf of Mexico
Anthonv Weedless
Setunders

Geor-9ia

Super Shooter
Standard:
Total

5

3-t

365
270
68r

135s

2t
9l

257
673
L)L)6

2038

0
0
(-)

2

50
52

15.6 0.00000
tttt.l 0.00000

1777 ,9 0.00000
t083.0 0.00185
4211 .1 0.0I 169

7242.4 0.00718

4263
16 0 0
r00
100
200
r00

1-t
J

l0
00
00
l0
00

7

0

0
0
0

I

6
-l

0

0

0
0

3l

0 23.9 O.(XXXX)

0 19.1.3 0.00000
0 I 6.13.6 0.00000
I .1626.6 0.00022

t? 10835.2 0.00 t I r

13 17323.6 0.00075

rSix turtles (5 alive ancl I decomposed) capturecl in try nets and one
deconrposed turtle capturerl in a standard net wc're excluclecl fi'orn thesc
analvses.

r Standard nets do not have TEDs.

(turtles lhourll00 ft of trawl head rope). excluding try nets.

were 0.00016 in the Gulf of Mexico and 0.00047 in the

Atlantic. Turtles were captured in 8 of l3 known TED-types
used by shrinrpers (Table 4). Captures by TED-type ranged
from 0.00009 turtles/hr with Geor-{ia Jumper and Morrison
Soft TEDs in the Gulf of Mexico (Table -1)to 0.0 1685 turtles/
hr with Anthony Weedless TE,Ds in the Atlantic. Five TED-
types captured no turtles durin_e the study.

Incidentally captllred turtles ran.-ged in size frorn il
23 cm strai-eht carapace length (SCL) hawksbill to a 163 crn

SCL leatherback. Excludin.,e 4 decomposed and 4 unidenti-
fiable turtles, the most comrnonly captured species was the
loggerhead (n =7 5;69Vo), followed by the Kemp's ridley (n

-23;2lTo),leatherback (n = 6; 5Vo)., green (n = 3; 3(h\. ancl

hawksbill (rt = 2:2Vo).Four turtles were not identified to
species. Tr"rrtle conditiolls included alive and conscious.
alive and Llnconscious, freshly dead, and dead and decom-
posed (Tables I and 3). Seventy-seven turtles were captured
off the coasts of North Carolina, Georgia, ancl eastern

Table 3. Nurnber of tr"rrtles captured by net-type arrd by turtle
condition during the shrimp bycatch study by the National Marirre
Fisheries Service Laboratory. Galveston, Texas. AC = arlive and
conscious. AU = alive and unconscior.rs. SA = slid out of mouth of
net, conscious alive. SN = slid out of rnouth of net, turtle not
turoving, FD = fresh dead. DD = decomposed dead. STD = standard
net. TRY - try net. TED = TED-equipped net.

By Turtle Condition By Net-Type

Species AC AU SA SN FD DD STD TRY TED Total

Lo-e-eerhead

Kemp's ridley
Leatherback
Greerr
Unknou,n

il27
5t{
4_5
t2
33

2l
2r
00
00
0l

t7
3

2

2

0

06t
020
003
000
0rl

0 16

2l
0l
0l
00

Totals 24 T9 24 45



Arc-a TED-type
\ Lrnr[-rer Nurnber
oi Tou s of Turtles Hours
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CPUE

Table 4. Tttrtle crttclt pe r unit of eftort (nr-rnrber of turtles/100 ti of
heaclrope of trittt l/hrrurr rCPUE) tor various TED-types in the
Atlantic ancl Gulf rri \ Ie rie tr durin-e the bycatch stuclyr .
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oil and -gas strLlctLi:':.- 
_- . -.:ne nt in marine debris

(Ma-enllson et al.. 1.,-. .,'. 
;.--r-. tt-r :e I tr"rrtle mortality,

Ma.-gnuson et al. r ,---. - -.-.;eJ that tl-re U.S. shrirnp
fishery was respon r. - : - .. .ni: ntr)re turtle deaths than
the next closest cliLt.-

trawls, seines.gill ncr-. ..',-.--. lnd lon_glines).This ongoin_q
problern n-rust be g, ..:...-.,riir addressed to prevent local
extirpation of tlie:i it.,r:.i ne reptiles.

Ackrtotrleclgntent\ \\'e u'ould like to acknowledge
the observers who spent literally thousands of hours collect-
in-e the data on shrimp vessels, the captains and owners of
shrirnp vessels for allowin.-e us to collect fishery infonnation
on their vessels, and Dennis Koi (NMFS, Galveston) for
assistance in the analysis of catch data.
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Atlantic
Mini Super Shooter' ll
Anclrew's 8" 9
Stanclarclr 9-i
Super Shooter l0+
B urbank I -l I
Morrison 253
Georgia 392
Anthony Weeclless 66
Total 1,081

Gulf of Mexico
Alario lti
Unknown Harcl Gricl 2l
Matagnrda 72
Anclrew's 5 10.1

Wec'clless Desi-en 95
Not Re corded 154
Super Shooter 766
Geor_eia 660
Morrison 2 8.1

Artdreu"s B" I 14

Anthorry Weeclless 438
Tay lor' 209
Busken l2B
Standard) 291
Total 3,454

0 lB.2
0 lBB.2
0 195.6
0 681.3
0 t.83 1.9

I 3.993.9
3 5.709.3
2 118.7

6 12.737.2

0 19.t
0 42t.2
0 626.5
0 2.363.6
0 ?.992.2
0 6.031.9
2 27.335.1
2 21.439.6
r I 1.307.-l
) 8.806.6
-t I l.-1t6.5
3 8.-37t.0
2 i.7E8.8
I I .L)17 .2

17 106.939.6

0.00000
0.00000
0.00000
0.00000
0.00000
0.00025
0.000s 3

0.01685
0.00047

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00007
0.00009
0.00009
0.00023
f) 000-15

0.00036
0.00053
0.0005 I

0.00016

I Nilteteen tLlrtles captured in try nets antl three deeon'rptr:eti turtle: \\er.e
e'xcluded fronr these arurlyses.

r Starrclarcl rrets ckl nt-lt huve TEDs.

F'lorida .25 off the west coast of Florida, ancl I 5 elsewhere in
the Gulf of Mexico.

Single or mllltiple captures of a sell turtle in a shrinrp
trawl or trawls rnay result in the turtle's injury or death and
its subsequte nt strandin-q on the beach. Caillouet et al. ( 199 I )
for-rnd hi.-qhly significant correlations between strandings of
sea turtles and shrimping effort in the nearshore waters of
Texas and southwestern Louisiana. Mernzella et al. (1988)
docurnrented the capture of 2 Kemp's ridleys in shrirnp
trawls, their release. And recapture by other vessels. One of
these turtles subseqr,rently stranded alive in poor condition.
This provides some confirmation of the theory that turtle
strandings may be a result of turtles incidentally captured
and released alive by the shrimp fishery.

The activities of mAn have had severe impacts on sea
turtles over the past five decades. The most notable has been
on the Kernp's ridley sea turtle. During the 1940s, as many
as 40,000 turtles nested in a day at Rancho Nuevo, Mexico
(HildebrAnd, 1963). Now, less than 1000 nest in an entire
season (R. Byl es. pers. conulr ). This reduction in the number
of nesters has been attributed to long-term e.-qg collecting in
Mexico and to trawlers in USA and Mexico (Byles et al., in
press). Present day activities of ntan that harm sea turtles
include comrnercial shrimp trawlin-e. .-gill netting and
longlining, recreational fishing with hook and line. injuries
caused by encollnters with boat hulls and propeller-:. dr-eclg-
ing of navi._eable waterways, explosive removal of t'rli:hore


