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Five species of endangered or threatened sew turtles
inhabit the Gulf of Mexico and Atlantic Ocean, These ure 1!
loggerhead (Caretta caretra). green (Chelonia v,
Kemp's ridley (Lepidochelvs kempiii. hawh<hil
(Eretmochelys imbricata). and leatherback (Dermocic!
coriacea). The oliveridley (L. olivacea) occasionally oceurs
in the Atlantic. All are legally protected by the United States
Endangered Species Act of 1973. Sea turtles are caught
incidentally in shrimp trawls. and these captures have been
identified as the major source of sea turtle mortality in the
Gulfof Mexicoand along the LS. Atlantic coast (Magnuson
et al., 1990). In these areas. Henwood and Stuntz (1987)
estimated turtle capture and mortality rates for loggerheads.,
Kemp's ridleys. and green turtles from a variety of shrimp
trawl data collected between 1973 and 1984, Turtle mortal-
ity was estimated at 9874 per vear for loggerheads, 767 per
year for Kemp'sridleys. and 229 per vear for greens., Overall
capture rates per year for these \PLLJL'\ were .lppl oximatel

5\

four times higher than their mortaling rure Mg ;
(1990) considered the mortality ot turtles i shrmprawls o
range from 5000 to 50,000 per vear for Ins..(.mz. ads and 500
to 5000 per year for Kemp's ridleys. Information on actual
observed captures and catch rates of sea turtles remains
relatively scarce, especially regarding incidental catches in
trawls equipped with a TED ( Trawling Efficiency Device or
Turtle Excluder Device) or BRD (Bycatch Reduction De-
vice). The intent of this note is to estimate catch rates of
turtles in shrimp trawls, excluding try nets, with and without
TEDs in U.S. waters.

Methods. — The National Marine Fisheries Service
(NMFS) has conducted two shrimp trawling studies since
1988 in which sea turtles were captured incidentally. The
first study (TED study). from March 1988 through Septem-
ber 1990, compared the effects of TEDs on shrimp catch by
commercial 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) for 2-6 hrs and
intermittently sampled with a smaller try net. Try nets were
not equipped with TEDs. Observers recorded shrimp catch
during trawling operations., Gear specialists moditied the
standard nets so that shrimp catch among the nets was nearly
equivalent. Then TEDs were installed into halt of the stan-
dard nets and adjusted 1o have the least impact, if any, on
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Table 1. Number of turtles captured by net-tire 200 by wrtle
condition during the TED study by the Natio lurine Fisheries
Service Laboratory, Galveston. Texas. AC = alive ool Conscious,
AU = alive and unconscious. SA = slid out o1 th of net.
conscious alive, SN = slid out of mouth of net, twrilz not moving,
FD =freshdead. DD =decomposed dead. STD = stundurd net. TRY
=ty net. TED = TED-equipped net.
By Turtle Condition By Net-Tuype

Species AC AU SA SN FD DD STD TRY TED Total
Loggerhead 32 6 7 | 3 2 42 6 3 51
Kemp'sridley 11 4 0 0 I 0 16 0 0 16
Leatherback | g o0 0 0 ( | 0 1] |
Green I o o0 0 0 0 | 0 0 |
Hawkshill | o o o0 | 0 2 0 0 2
L nknown ] i | 0 ] ¥ | 0 0 |
Totals 46 10 8 1 5 2 63 6 3 72

shrimp catch of the net. Renaud etal. (1990, 1991) detail the
methodology for this work. The second study (bycatch
study). still in progress. was implemented in April 1992
when TED regulations were in effect for offshore waters
(areas seaward of U.S. Coast Guard defined COREG lines).
TEDs were present in all nets except during a brief suspen-
ston of TED regulations off the Louisiana coast from 4
September 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 during commercial
operations. Catch of turtles (number/hr/100 ft of trawl
headrope). by TED-type and overall. was determined inde-
pendently for each study and separately for the Atlantic and
Gulf of Mexico. Since the time a try net was in the water was
not typically recorded. catch rates for try nets could not be
calculated during this analysis.

Results and Discussion.— Loggerhead. Kemp'sridley,
green. hawksbill. and leatherback turtles were caught during
normal fishing operations in these studies (Table 1). Sev-
enty-two turtles were taken in 6478 hours of trawling during
the TED study. Sixty-three turtles were caught in standard
shrimp trawls, 6 in try nets. and 3 in TED-equipped nets.
Three loggerheads, one Kemp’s ridley, and one hawksbill
were landed freshly dead. Two loggerheads. in an advanced
state of decomposition, were excluded from the catch per
unit effort analyses.

Total catch rate (turtles/hour/100 ft of trawl head rope),
excluding try nets. was 0.00075 in the Gulf of Mexico and
0.00718 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 2).
Forty-five turtles were taken in 18.63 1 hours of rawling
during the bycatch study from April 1992 through October
1995 (Table 3) (J. Nance and L. Scott-Denton. unpubl. data).
Twenty-four turtles were captured in TED-equipped nets
and 19 in try nets. Two turtles were captured 11 nets without
TEDs. One loggerhead and 2 Kemp's ridley~ were landed
freshly dead. Three decomposed turtles 1 loggerhead, |
Kemp's ridley. and 1 unidentified) were excluded from the
catch per unit effort analysis. Total catch rates for trawls
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Table 2. Turtle catch per unit of effort (number of turtles/ 100 ft 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. Texas'.

Number  Number
Area  TED-type of Tows  of Turtles  Hours CPULE
Atlantic
Golden 5 0 15.6 (.00000
Morrison 34 0 88.1 0,00000
Georgla 365 0 1777.9 0,00000
Super Shooter 270 2 1083.0 0.00185
Standard” 681 50 4277.7 0.01169
Total 1355 52 72424 0.00718
Gulf of Mexico
Anthony Weedless 21 0 239 O.00000
Saunders 91 0 194.3 0.00000
Georgia 257 0 1643.6 0.00000
Super Shooter 673 | 4626.0 0.00022
Standard® 996 12 10835.2 0.00111
Total 2038 13 17323.6 0.00075

Six turtles (5 alive and 1 decomposed) captured in try nets and one
decomposed turtle captured in a standard net were excluded from these
analyses,

* Standard nets do not have TEDs.

(turtles/hour/100 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 13 known TED-types
used by shrimpers (Table 4). Captures by TED-type ranged
from 0.00009 turtles/hr with Georgia Tumper and Morrison
Soft TEDs in the Gulfof Mexico (Table 4) 1o 0.0 1685 turtles/
hr with Anthony Weedless TEDs in the Atlantic. Five TED-
types captured no turtles during the study.

Incidentally captured turtles ranged in size from a
23 cm straight carapace length (SCL) hawksbill toa 163 em
SCL leatherback. Excluding 4 decomposed and 4 unidenti-
fiable turtles, the most commonly captured species was the
loggerhead (n=75;69%). followed by the Kemp's ridley (n
=23:21%). leatherback (n = 6; 5%), green (n=3: 3%). and
hawksbill (n = 2: 2%). Four turtles were not identified to
species. Turtle conditions included alive and conscious,
alive and unconscious, freshly dead, and dead and decom-
posed (Tables I and 3). Seventy-seven turtles were captured
off the coasts of North Carolina, Georgia, and caslern

Table 3. Number of turtles captured by net-type and by turtle
condition during the shrimp bycatch study by the National Marine
Fisheries Service Laboratory. Galveston. Texas. AC = alive and
conscious, AU = alive and unconscious. SA = slid out of mouth of
net. conscious alive, SN = slid out of mouth of ner, turtle not
moving. 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
Loggerhead 17 0 6 | 2 1 0 16 11 27
Kemp'sridley 3 0 2 0 2 | 2 I 5 b
Leatherback 2 0 0 3 () 0 0 | 4 5
Green 20 0 o0 0 0 1] 1 | 2
Unknown 0 0o 1 | 0 | 0 0 3 3
Totals 24 0 9 5 4 3 2 19 24 45
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Table 4. Turtle catch per unit of effort (number of wrtles/ 100 {1 of
headrope of trawl/hourr (CPUE) for various TED-types in the
Atlantic and Gull of Mexico during the bycatch study’,

Number  Number

Arca  TED-type of Tows  of Turtles  Hours CPUE

Atlantic
Mini Super Shooter 22 0 18.2 0.00000
Andrew’s 8" ) 0 188.2 0.00000
Standard’ 04 0 195.6 0.00000
Super Shooter 104 0 681.3 0.00000
Burbank 141 0 1.831.9 0.00000
Morrison 253 I 39939 0.00025
Georgia 392 3 5.709.3 0.00053
Anthony Weedless 66 2 118.7 001685
Total 1,081 6 12,737.2 0.00047

Gulf of Mexico
Alario 18 0 49,1 0.00000
Unknown Hard Grid 2] 0 421.2 0.00000
Matagorda 72 0 626.5 0.00000
Andrew’s 3 104 0 2.363.6 0.00000
Weedless Design 95 0 2992.2 0.00000
Not Recorded 154 0 6,031.9 0.00000
Super Shooter 766 2 27.335.1 0.00007
Georgia 66 2 21,439.6 0.00009
Morrison 284 | 11,3074 0.00009
Andrew’s 8" 214 2 8.806.6 0.00023
Anthony Weedless 438 o 114265 (0L.00035
Taylor 200 3 R.374.0 0.00036
Busken 128 2 RET N 0,00053
Standard” 291 1 1.977.2 0.00051
Total 3454 17 106.939.6 0.00016

Nimeteen turtles captured in try nets and three decomposed turtles were
excluded from these analyses.
*Standard nets do not have TEDs,

Florida, 25 off the west coast of Florida. and 15 elsewhere in
the Gulf of Mexico.

Single or multiple captures of a sea turtle in a shrimp
trawl or trawls may result in the turtle’s injury or death and
its subsequent stranding on the beach. Caillouctetal. (1991)
found highly significant correlations between strandings of
sea turtles and shrimping effort in the nearshore waters of
Texas and southwestern Louisiana. Manzella et al. (1988)
documented the capture of 2 Kemp's ridleys in shrimp
trawls, their release, and recapture by other vessels. One of
these turtles subsequently 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 Kemp'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. Byles. pers. comm.). Thisreduction in the number
of nesters has been attributed to long-term egg collecting in
Mexico and to trawlers in USA and Mexico (Byles et al.. in
press). Present day activities of man that harm sea turtles
include commercial shrimp trawling. gill netting and
longlining, recreational fishing with hook and line. injuries
caused by encounters with boat hulls and propellers. dredg-
ing of navigable waterways, explosive removal of offshore

~ement in marine debris
Serecttoseaturtle mortality,
Magnuson et al. v~ cluded that the U.S. shrimp
fishery was respon~inic © r1en times more turtle deaths than
the next closest cutise - other tisheries combined: finfish
trawls, seines. gill net~. rups. and longlines). This ongoing
problem must be connnually addressed to prevent local
extirpation of these m > reptiles,

oil and gas structurc-
(Magnusonetal.. [©

Acknowledgments. — We would like to acknowledge
the observers who spent literally thousands of hours collect-
ing the data on shrimp vessels. the captains and owners of
shrimp vessels for allowing us to collect fishery information
on their vessels, and Dennis Koi (NMFS, Galveston) for
assistance in the analysis of catch data,

Literature Cited

Byies. R.. Canrover, C., Crousk, D., Crowper, L., Epperiy. S..
Gaprier, W., Gattaway, B., Harris, M.. Henwoon, T., Hepreer L.
S.. MarQuez-M., R.. Mureny, S., Teas, W., THompsox, N.. axn
WirhERINGTON. B. In press. A report of the Turtle Expert Working
Group: results of a series of deliberations held in Miami. Florida,
June 1995 — June 1996. NOAA Technical Memorandum.

Canrover, C.W., Jr.. DUrONSLET. ML, LANDRY, A.M.. Jk.. REVERA,
D.B.. Suaver, D). Stantey, KM Hevey, R W, AND STABENAL.
E.K. 1991. Sea turtle strandings and shrimp fishing effort in the
northwestern Gulf of Mexico. 1986-89. Fish. Bull. 89:712-718,

Hexwoon, T.A.. axo Stuxtz, WE. 1987, Analysis of sea turtle
captures and mortalities during commercial shrimp trawling. Fish.
Bull. 85:813-817.

Hipesraxp, H.H. 1963. Hallazgo del area de anidacion de la tortuga
marina“lora.” Lepidochelys kempit Garman). en la costa occidental
del Golfo de Mexico. Ciencia (Mexico) 22(4):105-112.

Macnuson, L), Biorzpar. KA. DUPaL, WD, Gaessne, G
Owens, D.W.. Petersos. CH. Primos PCH.R
JL.Savr, GEE.. anp WesT, C.W., 1990, Decline of the Sea Turtles
Causes and prevention. National Research Council. Nutional
Academy of Science Press. Washington DC. 259 pp.

Manzirra, S.AL Cantover, C.W., Jr., axp Foxtame, C.T. 1988,
Kemp's ridley. Lepidochelys kempi. sea wrtle head start tag
recoveries: distribution, habitat and method of recovery. Mar,
Fish. Rev. 50(3):24-32.

Rexavp, ML, GrrscHeac, G.. Kuivia, E. SHan, AL, Ko, D axp Nance,
1.1991. Evaluation of the impacts of urtle excluder devices (TEDs) on
shrimp catch rates in coastal waters of the United States along the Gulf
ofMexicoand Atlantic. September 1989 through August 1990, NOAA
Technical Memorandum, NMFS-SEFC-288, 80 pp.

Rexavp. M. Grrscueac, G.. Kuva, E., SHan, AL, Kot D.. axp NaNCE,
11993, Loss of shrimp by turtle excluderdevices (TEDs) in coastal
waters of the United States from North Carolina through Texas:
March 1988 through August 1990, Fish. Bull. 91(1):129-137.

Rixavn, ML, GrrscHiac, G., Kuma, E., Suan, AL Nance, ], CAlLLoUET,
C..Zen-Erpix. Z.. Koi, D., axp Patiria, F. 1990, Evaluation of the
impacts of twrtle excluder devices (TEDs) on shrimp catch rates in the
Gulf of Mexico and South Atlantic. March 1988 through July 1989,
NOAA Technical Memorandum, NMFS-SEFC-254. 163 pp.

Received: 16 January 1996
Reviewee: 14 July 1996
Revised and Accepted: 13 August 1996



