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ABSTRACT

All rurtle species found in the western North Atlantic are either endangered or threatened according the Endangered Species
Act. These turtles suffer mortality from incidental interaction with shrimp trawlers fishing in southeastern U.S. waters, and
to reduce this incidental mortality, turtie-excluder-devices (TEDs) have been mandated in this fishery since the early 1990s.
The impact of TEDs, as well as better protection of nesting beaches in the U.S. and in neighboring countries, has allowed
the stocks of these species to begin recovering. The status of turtle populations is poorly known however because of a lack
of abundance information or surveys designed to monitor and assess the status of the populations. An analysis of a fishery-
dependent sampling effort to document turtle interactions with the shrimp fishery (Henwood and Stuntz 1987) did provide
an indirect estimate of abundance. This project conducted similar monitoring efforts aboard actively fishing commercial
shrimp trawlers in the southeastern U.S. to monitor the current catch of turtles in nets not equipped with TEDs. A catch-
per-unit-effort (CPUE) for this sampling effort was calculated based on the methodologies outlined in Henwood and Stuntz
(1987) and the data collected under this project were then compared to the 1987 analysis. Because of a very different
sampling distribution and stratification between the two studies, it was necessary to recreate the old NMFS database so that
it could be re-analyzed based on the sampling distribution and stratification conducted under the current study. Complete
reconciliation was not achieved, but the differences between our "new” analyses and the "old" original analyses of the NMFS
database were minimal.

Between May 1997 and May 1998, observers made 42 trips aboard 17 different trawlers fishing throughout the southeastern
United States. A total of 125 sea days were logged in the South Atlantic monitoring the catch and effort of 641 tows with
dual or quad-trawl rigged trawlers. A total of 134 sea days were logged in nearshore (<15 fm) Gulf of Mexico waters, and
463 days were logged in offshore (> 15 fm) waters monitoring a total of 1,165 dual- or quad-rigged shrimp trawl tows.

A total of 681 standardized net-hours of sampling occurred in the South Atlantic region, and 9200 standardized net-hours
were monitored in the northwestern Gulf of Mexico (excluding one 32 tow trip in inshore Mississippi waters). For the
South Alantic, 293 turiies were documented, and exciuding sighting and try-net caiches; 274 were included in the analysis
(201 loggerhead, 67 Kemp's ridley, 5 green, 1 leatherback). For the Gulf of Mexico, 30 turtles were documented of which
26 were included for analysis (8 loggerhead, 16 Kemp's ridley, 2 green). Catch rates of all the turtle species were
substantially (3-35 times) higher in the current study than from the efforts monitored during the 1970's and 1980's.



Purpose -

Identificarion of Problem -
All sea turtle species found in the western North Atlantic Ocean are listed as endangered or threatened. The National

Academy of Science (Magnuson et al. 1990) determined that shrimp trawling constituted the largest source of non-natural
mortality on the group. Henwood and Stuntz (1987) estimated that about 48.000 sea turtles were caught by trawlers
annually, with about 11,000 mortalities, and Magnuson et al. (1990) suggested that this estimate might be low by a factor
of four. To alleviate incidental mortality from trawling in the southeast U.S., use of turtle-excluder-devices (TEDs) was
mandated in 1989. Subsequent to the implementation of TEDs for portions of the fishery, Henwood et al. (1992) estimated ,
that trawl-related turtle mortality had been reduced 67%, and Crowder et al. (1995) estimated that/post-TED strandings
of loggerheads were reduced 44% from the pre-TED period. Regulations for inclusive use of TEDs in southeast U.S. waters
were phased in through 1994; except for extraordinary circumstances, all shrimp trawlers in the southeast U.S. must now

use these devices year-round.

Obviously, not all turtles that strand do so because of an interaction with a shrimp trawler, but trawl interaction and
subsequent mortality, especially for nearshore and inshore waters, can be monitored to some extent by the number of
strandings that occur during the year on southeastern beaches. Turtle strandings for 1994 and 1995 were 2149 and 2175
respectively. Although these numbers are higher than the strandings recorded in the early 90's, they are less than pre-TED
levels of the late 1980's. Strandings are concentrated in two southeast U.S. areas: Georgia-South Carolina and Texas-
Louisiana. These are both areas of high shrimping intensity. Contrastingly, although the northwestern Gulf contributes
~75% of the total shrimp production compared to the South Atlantic's 10-15%, strandings in the South Atlantic region are
nearly three times higher. On the other hand, the strandings in the Texas-Louisiana area consist of a high percentage
(~50%) of Kemp's ridley turtles. This species is considered the most endangered of the five sea turtle species inhabiting
the northwest Atlantic.

A review of turtle strandings by a Turtle Expert Working Group in 1996 noted that Kemp's ridley populations, along with
other species, are increasing; however considering that TEDs should be 97% effective, they concluded that strandings are
too high. According to several reports (Caillouet et al. 1991, 1996; Gallaway et al. 1995) current stranding rates have not
changed significantly compared to pre-TED years. In part, this rate is affected by an increasing population size. An
ncreasing pool of turtles is available which may interact with trawlers and shrimp fishing effort has remained constant, thus
the probability of a trawler-turtle interaction has increased. Thus, even with a lower percent of the population actually
interacting with trawlers, strandings have remained constant. The Working Group concluded that the status of turtle
populations was uncertain because specific information concerning population size was lacking. Thus, it is impossible to
tell if the current stranding rates are more typical than the very low stranding rates that occurred just after TED rules were
implemented.

One of the major impediments in understanding the impacts of shrimping on turtle populations is a lack of abundance
information that would allow estimation of stock size compared to the pre-TED period. Historical catch-per-unit-effort
information is available from pre-TED period observer programs aboard commercial shrimp vessels. Henwood and Stuntz
(1987) and Henwood et al. (1992) summarized CPUEs for turtles taken by commercial shrimp trawlers in the southeast



U.S. from 1970 lhrouz,h 1983, Subsequently, a NMFS observer program during 1988-1990 (Renaud et al. 1990; Renaud
etal. 1991), intended to document the effectiveness of TEDs as both turtie and finfish excluders, used non-TED equipped
nets for comparative purposes, found turtle cateh rates were very similar to the Henwood and Stuntz results from a decade
carlier. No substantive non-TED net sampling effort has been conducted since that time that could provide updated

estimates of turtle catches by the shrimp fishery.

Project Goals and Objectives -
This project was designed to provide a better estimate of turtle abundance by measuring interactions of those popuiatxonq

with shrimp trawling activities in the northwestern Gulf of Mexico and the South Atlantic. A series of negotiations occurred
between NMFS and the Foundation which altered the original scope of work and the proposed methodo ogies. Specific

tasks to be accomplished were:

1) place observers aboard these vessels for a minimum of 700 davs (450 days offshore {>15 fm) in the northwest Gulf of
Mexico, 125 days in the nearshore {< 15 fm) northwest Gulf of Mexico, and 125 days in the nearshore South
Atlantic) during a 12-month period to document the catch and effort of these vessels using "naked" nets {nets
without TEDs); and

2) generate information on the catch-per-unit-effort (CPUE) for turtles by comparing the catch rates generated by this study
to the data generated by observer programs during pre-TED years (prior to 1990).

Approach -

Description of work performed  --

Personnel; A group of observers were contracted to work on this project. These observers received instruction and onboard
training in proper sampling and data recording protocols modified from the Shrimp Trawl Bycatch Reduction Research
Program. Observers also received appropriate training and certification in turtle handling and tagging techniques from
qualified NMFS Galveston Lab and/or University of Georgia Marine Extension Service personnel.  The Foundation worked
closely with personnel in the Texas Sea Grant Marine Advisory Service and the University of Georgia Marine Extension
Service who acted as local liaisons with the fishing industry to explain the purpose and objectives of the project. Western
Gulf of Mexico observer activities were coordinated by an experienced observer, who also conducted observer activities.
Two data management personnel were contracted to proof completed data sheets, and to enter the data into a standard data
management software (dBase). A data analyst was contracted to conduct final analyses of the datasets using SAS.

Permits: With observers selected and trained, the Foundation applied to NMFS for authorization to use nets without TEDs,
and to possess and handle all species of sea turtles. NMFS subsequently designated the Foundation's Program Director and
the contracted observers as agents of NMFS under the Southeast Regionai Administrator's research permit, PRT-676379,

as amended, issucd by the U.S. Fish and Wildlife Service. that designation was effective through 1 June 1998,

With this designation in hand, the Foundation made similar applications to conduct work in the state-controlled waters of
South Carolina, Georgia, the Atlantic coast of Florida, Alabama, and Mississippi. It was our understanding that no such
authorizations were necessary for Louisiana and Texas. All states except Florida complied with this request and issued



permits and/or authorizations to conduct this experimental work in their respective waters, as necessary. Without a permit

10 work in Florida state waters, all work conducted off Florida was restricted to federal waters.

Additionally, NMFS developed a Section 7 Consultation including a Biological Opinion and an Incidental Take Statement
outlining the restrictions and protocols required to conduct work under this project. That Biological Opinion restricted tow
times in nearshore (<15 fm) waters to 55 minutes during April through October and 75 minutes from November through
March. Tow time was measured from the time the shrimp trawl doors entered the water until they returned to the surface.
Trawlers fishing in waters deeper than 15 fm were not restricted by tow times.. ' ‘

The Foundation also contacted NMFS Miami personnel to provide turtle handling and tagging protocols and tags. All
turtles captured and tagged during the study were handled according to these standard protocols.

Observers were required to be in possession of all of these documents during their stay aboard commercial trawlers. The
trawler was only exempt from using TEDs and possessing turtles when the observer was present onboard. To alleviate
potential enforcement issues should the trawler be boarded by the Coast Guard or other regulatory/enforcement agency
representative, the Foundation or its observers constantly updated the district or local Coast Guard offices, informing them

© of the times, areas, and trawlers that were participating in this study.

Vessels: Through the cooperative efforts of Texas Sea Grant, Georgia Marine Extension Service, industry associations,
and the Foundation membership, the Foundation located vessels that wished to voluntarily participate in this survey. To
offset the accommodation costs of the observers, offshore vessels were compensated at a rate of $100.00 per day to include
observer accommodations and meals, as well as any work conducted by the crew helping the observer safely remove turtles
from the nets, tag them, and return them safely to the waters. Because of the restricted tow times in nearshore waters,
trawler owners, captains, and crews were rightfully concerned about lost production from their restricted fishing efforts and
asked to be compensated at a higher $500.00 daily rate to offset this lost production. The restricted tow times equated to
roughly 40-45 minutes of actual net fishing time (time the gear is actually on the bottom); trawler owners estimated that
hauling back and setting gear this often during a normal working day would curtail their production by as much as 25%.
Additionally, this restriction placed an extraordinary workload on the backdeck crew. In addition to the numerous retrievals
and deployments of the trawls, the crew was constantly handling catch on the deck, sorting shrimp and marketable finfish
from the bycatch. Under these circumstances, the Foundation agreed that this extra compensation was justified. Lastly,
the Foundation secured vessel liability insurance that provided the trawler owner with protection to cover the observer's

presence on the trawler.

Sampling Design: The sampling design for the project was a modification of that outlined for the Shrimp Trawl Bycatch
Reduction Research Program. Observer placement on a specific trawler was only predicated by the trawler's intent to fish
a general depth range (<or> 15 frﬁ), as detined for tow time resirictions. Otlser thau the predeteriained number of days that
would be sampled in both nearshore and offshore regions, the sampling occurred in a strictly fishery dependent manner.
Observers participated in fishing trips that were under the full control of the trawler captain; the observers did not have any
input as to the arcas, times, or depths fished, nor the length of the tows. The only restriction on the captain was to comply
with the tow-time by depth guidelines should the vessel move inshore of the 15 fathom contour.
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At the beginning of each trip a complete and accurate description of the fishing gear was recorded, and any alterations to
that gear specification during a trip were noted. For each tow, the locations, times, and depth were recorded for the start
and end of the tow, and vessel speed and gear types deployed were noted. Based on a pre-defined list, the observer also

assigned an "operation code" indicating the success and/or problems that occurred with each net for each tow. Tow times
b

were only recorded for tht primary nets, not try-nets. .
Turtles were handled according to the NMFS/SEFSC Cooperative Marine Turtle Tagging Protocol. Captured turtles were
identified, measured (straight line and/or over-the-curve), tagged with inconel tags and photographed; standard resuscitation
procedures as outlined in the Incidental Take Statement prepared for this project (based on 50 CFR Ch. 11, 227.72 (d) {¢)) .
were followed for stressed turtles. As per the requirements of the Incidental Take Statement, both dead and hive turtles were
tagged (one tag in the leading edge of the foreflipper for dead, and one tag on the trailing edge of each foreflipper for hive).
* and returned to the sea in an area away from current shrimping activities.

Data Processing: Upon return to port, observers turned over all data generated during the fishing trip to Foundation-
contracted data management personnel. At that time the observer, along with the coordinator, reviewed the data sheets for
completeness and accuracy, and provided them to a regional Data Manager for final proofing. The Data Manager entered
the data set into a standard computer format (d-Base), cross-checked a print-out of the computer file against the original
data sheets for keypunch errors, made corrections to the computer file, and re- -checked the edited version against the
previous version. Once the computerized database was certified correct by the Data Manager and the Regional Coordinator,
the data were provided to NMFS Galveston Lab for archival, and an additional set of the data was supplied to Foundation
personnel and a contracted Data Analyst for final interpretation.

Data Analvsis: A catch-per-unit-effort (CPUE) for each tow was calculated following the methodology of Henwood and
Stuntz (1987) and Henwood et al. (1992) based on the hours towed and the amount of net fished as represented by feet of
trawl headrope. According to Henwood and Stuntz (1987), turtle catches are directly proportional to the size of the nets
being fished; thus a 100" headrope length net will catch twice as many turtles as a 50" headrope length net, if both are towed
under similar conditions for the same timeframe. The net size was standardized to 100" of headrope, and converted to
meters. Effort (in 30.5 m net hours) was calculated using the formula: '

Effort = (# nets * net length (m)/30.5 m) * (minutes/60)

Standard descriptive statistics (means, standard errors, etc.) for these values were calculated for trip or other unit of time.
Turtle CPUE (R) was calculated as:

o
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and 95% confidence intervals on R = R+ 1.96 (1/E)
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where R = CPUE (turtles per 30.5 m net hours)
R = estimated CPUE
7, = number of individual turtles
E, = effort (30.5 m net hours)
n = sample size (no. tows)

The values generated for turtle CPUESs during the present study were compared to the catch rates estimated during pre-TED
years, using the database reported by Henwood and Stuntz (1987), Henwood et al. (1992), and Gallaway et al. (1993).

We did not include a re-evaluation of the 1988-1990 NMFS turtle dataset; very few turtles were captured. and the CPUEs
generated from that analysis (Renaud et al. 1990; Renaud et al. 1991) were very similar to the CPUEs generated by
Henwood and Stuntz (1987). Current and historical catch rate data were compared between and among various depths,
seasons, and areas. The Foundation's Program Director and the contracted data analyst worked closely with NMFS
personnel to recreate the historical database and analytical results presented by Henwood and Stuntz (1987) and Henwood
etal (1992). This recreation was necessary as the current database did not exactly duplicate the historical effort in terms
of areas, depths, and times, thus only appropriate portions of the historical database were used to make comparisons to the
current data. To do so, we first needed to ensure that t_hc historical database was incorporated correctly into the analytical

program.

Project Management -
Responsibility for the overall project administration and coordination was assumed by personnel emploved by the Gulf and

South Atlantic Fisheries Development Foundation, Inc., in Tampa, Florida. The Foundation's Executive Director, Judy
Jamison, had ultimate responsibility for all administrative and programmatic Foundation activities, with oversight by the
Foundation's Board of Trustees. She ensured timely progress of activities to meet project objectives and confirmed
compliance of all activities with NOAA/NMFS guidelines. The Program Director, Steve Branstetter, had overall
responsibility of the technical aspects of the project to ensure that all project milestones were completed in a timely manner,
coordinating analytical efforts, and preparing operational reports concerning project performance. Administrative staff
tracked observer performance, processed reimbursement claims, maintained project accounting and bookkeeping records,
and assisted auditors during their reviews. The Foundation worked cooperatively with Sea Grant and Marine Extension
Service personnel who acted as regional liaisons to provide immediate contact with the local shrimping industry. One of
the contracted observers also assumed day-to-day observer coordination responsibiiities, handling finai detaiis between the
observers and vessel owners/captains concerning specific trip dates and times. Data management personnel were
responsiblé for transferring raw data into a manageable computer database for analysis and archival at the Foundation and
at NMFS Galveston. Contracted observers were responsible for collecting accurate data according to established protocols.



Findings

Sampling Effort - Between May 1997 and May 1998, observers made 42 trips aboard 17 different trawlers working in the
South Atlantic and Gulf of Mexico. Sampling occurred in all months except January and February, and no ncarshore (<13
fin) Gulf of Mexico sampling occurred in December. For the South Atlantic, two trawlers were used to survey nearshore
(< 15 fm) waters; one in South Carolina (3 trips) and one in Georgia-northwest Florida (9 trips) for a total of 125 sca-days.
The 15 trawlers in the Gulf of Mexico made 30 trips; 12 trips were entirely in nearshore waters, 17 trips were focused in
offshore waiers (one trip did have one tow in < 15 fm), and one trip included a substantial number of tows in both nearshore
and offshore arcas. Nearshore Gulf efforts totalled 134 sea days: offshore efforts included 463 sea days.

Although number of scadays was the benchmark for measuring performance under the contract, effort was really to be
measured in the number of tows and tow-hours monitored. In the South Atlantic, a total of 641 tows were monitored: only
one tow was in water > 15 fm deep. All 641 tows were conducted under restricted tow times, but tow times varied according
to season and other conditions. For the Gulf of Mexico, nearshore effort included 584 tows made under restricted tow
times; offshore effort included 581 non-time-restricted tows. One 32 tow trip in Mississippi Sound waters, which caught
no turtles, was excluded from the Gulf of Mexico analyses. This exclusion allowed us to restrict the Gulf of Mexico
analysis to a dataset west of 91°00', or NMFS Statistical Zones 15-21. This restricted the Gulf analysis to 1,133 tows: 581
in offshore waters and 552 in nearshore waters. Although nearshore effort was restricted by tow times, no such restrictions
applied offshore. Average tow time in offshore Gulf waters over the course of the project was 7.77 hr: this value varied
seasonally with an average tow time of 10.05 hr in Mar.-Apr., 6.57 hr in May-Aug., and 8.75 hr in Sept.-Dec. Total tow
hours in the nearshore Gulf was 505 hr (601 headrope-net-hr), 4,514 hr (8,599 headrope-net-hr) of towing was expended
in the offshore Gulf, and 596 hr (682 headrope-net-hr) were fished in the South Atlantic.

Turtle Captures - Turtle interactions were divided into two groups: (1) turtles actually caught in the main nets and landed
when the nets were brought onboard, and (2) turtles sighted in the main nets at haulback but that escaped before the nets
were brought onboard, plus turtles caught and landed from try-net efforts. All totalled, 323 turtle observations were
documented: 293 in the nearshore South Atlantic efforts, and 30 in the Gulf efforts (24 nearshore and 6 offshore) (Table
1). Turtles that crawled or fell out of the nets were not considered a capture for CPUE calculations. Try net catches could
not be used in CPUE calculations because tow times were not recorded for these nets.

Of the 293 South Atlantic turtles (219 loggerhead, 68 Kemp's ridley, 5 green, and 1 leatherback.), 12 escaped from the nets
after being seen and 7 were caught in try-nets. Total turtles used for analysis in the South Atlantic equalled 274: 201
loggerhead, 67 Kemp's ridley, 5 green, and 1 leatherback. Of these, only 5 loggerhead and | Kemp's ridley turtle died

because of the interaction.

Gulf of Mexico nearshore observations (24 turtles) included | unkmovm species and 2 try-net catches; offshors ohservations
(6 turtles) included 1 turtle lost from the net. For the Gulf efforts, 26 turtles (8 loggerhead, 16 Kemp's ridley, 2 green) were
included in the CPUE analysis; 5 loggerhead, 15 Kemp's ridley, and 1 green in nearshore efforts; 3 loggerhead, 1 Kemp's
ridley, and 1 green in offshore efforts. For nearshore efforts, 1 loggerhead died, 1 dead Kemp's ridley had fresh propeller

- cuts and 1 Kemp's ridley with similar propeller cuts was putrid. One loggerhead and one green turtle were killed in offshore

efforts.
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Prior to the start of this program, the Incidental Take Statement was calculated based on the catch rates from previous
studies and the estimated effort that would be expended during the current study. The catch rates of all species were much
higher than anticipated by these calculations. The Foundation kept the Technical Monitor informed on a timely basis
concerning the catch levels and the mortality levels. NMFS modified the total-allowable-catches to incorporate these higher
catch rates, and allow for greater live captures of the various species, but NMFS did not increase the total-allowable-
mortality for any species; that level was not exceeded for any species. The final adjusted incidental takes and mortalities.

by species. and the actual take levels realized were:

Species : Total Allowable Catch Actual Catch Allowable mortality - Actual mertality
Initial Adjusted

Loggerhead 120 447 229 12 7

Kemp's ndley 48 108 85 9 3*

Green 7 7 7 2 I

Hawksbill 6 6 O** 2 0

Leatherback 7 7 1 2 0

* Two of these mortalities were from propeller wounds; wound appeared fresh on one, the other turtle was long-dead.
The third mortality occurred when a large heavy object fell on a resuscitating turtle while it was onboard the trawler.
** One turtle which crawled out of a net at night was tentatively identified as a hawksbill; it was more likely a loggerhead.

CPUE- In order to compare our results to those reported by Henwood and Stuntz (1987), it was first necessary to recreate
the database they used for their analysis. Complete restoration and re-creation of the original analytical results was not
achieved, but very similar numbers were generated (Table 2). To accomplish this recreation the Foundation's Program
Director and the Foundation's contracted data analyst met with Dr. Henwood at the NMFS Pascagoula facility for three davs.
and then continued timely communications for the next 3 weeks during our attempts to reconcile the database. To do so
required that Dr. Henwood revisit his field notes, and SAS programming notes.

With hus help, we were able to recreate the Gulf of Mexico database. accounting for all the turtles used in his analysis. and
closely approximating the effort data. Total Gulf of Mexico effort in our re-creation was 16,484 100"-net-hours vs. 16,771
100"-net-hours used by Henwood and Stuntz. Differences were greatest between regions within the Gulf, and may be from
differing placement of some tows in the various analytical cells.

For the South Atlantic database, neither we nor Dr. Henwood could recreate the numbers used in the original analysis.
Although our analysis of the effort datafiles generated very comparable numbers, we could not recreate the turtle catches
analyzed by Henwood and Stuntz. According to the manuscript that led to Henwood and Stuntz (1987), which contained
additional information not found in the final publication, a total of 523 turtles were taken in South Atlantic sampling.
excinding the area around Cape Canaveral, FL; of these, Henwood and Stuntz used 482, excluding 41 of the total number
of turtles. From our evaluations of the NMFS datafiles, there appears to be some inconsistencies within the various
database files that cause problems in the SAS treatments; we generated a turtle file consisting of 548 turtles, Dr. Henwood's
efforts resulted in a count of 542 turtles. A further evaluation of the existing datafiles by the Foundation's analyst produced

- a total count of 509 turtles; 14 less than the "target”" number of 523 total turtles; 11 loggerheads (479 vs. 490), and 3

Kemp's ridleys less (17 vs. 20). According to Dr. Henwood, he cannot find documentation of why he reduced this 500+
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turtles to 482 (453 loggerhead, 18 Kemp's ridley, 7 green, and 4 others). Therefore, to the best of our ability, we believe
that we have fairly approximated the database used in the 1987 analysis, and can thus use that recreated database to
compare to our new dataset. The CPUEs for the "new" vs. "old" analysis of the NMFS dataset for Gulf of Mexico were
nearly identical for "all turtles combined" and for each species, but the CPUE categories were somewhat higher for the South

Atlantic because of the increased turtle records used during this analysis (Table 2).

For the Gulf of Mexico analyses, the NMFS dataset covered the entire Gulf of Mexico, while the Foundation dataset
(excluding one trip) was entirely west of 91 degrees longitude (Statistical Zones 15-21). The NMFS database, spanning
a decade and a much broader geogr;xp}ﬁc area, also had very different depth stratification. Over 60% of the tows in the
NMFS database were conducted inshore of 10 fathoms during the third trimester (Table 3a); by contrast, only about 22%
of our data came from the same cells (Table 3b). A total of 63% of the Foundation data were collected offshore of 10
fathoms: the largest Gulf cell, comprising 38% of all Gulf tows was >10 fm during the second trimester. Because of the
differences in the two sampling efforts, we re-analvzed the NMFS dataset according to our stratification. Detailed results
of the various analvses are presented in Tables 3 (all species combined), Table 4 (loggerhead), Table 5 (Kemp's). and
Table 6 (green) where "a" 1s the NMFS dataset and "b" is the Foundation dataset. Because of the substantial detail created
by the stratification (by depth, by trimester, by depth-X-trimester), only highlights of the various analyses are presented
in'the text. Given that turtle captures are still a rather uncommon event, for the more specific stratifications where effort
is low and/or turtle captures are zero, the resulting CPUEs are probably meaningless; however in some instances, some

insights can be gleaned from the results.

Total turtles: The CPUESs for our current survey were generally 10-fold higher than the CPUEs from the NMFS dataset.
The vast differences in the CPUESs generated from the Foundation dataset compared to the NMFS dataset far outshadowed
any minor discrepancies between our re-created version of the NMFS dataset and that of the analysis by Henwood and
Stuntz. For many of the stratification cells, the CPUE differences were tens-of-fold higher. For example, our sampling
produced 20 turtles in 0-5 fm in the Gulf for only 362 tows (CPUE= 0.095), whereas the NMFS effort resulted in only 13
turtles during 1570 tows (0.003) (32X higher). This CPUE was most effected by the great increase in catch of Kemp's
ridley turtles (see below), where CPUE increased from 0.0007 to 0.02341 (33X higher).

Seasonal and seasonal-by-depth differences in abundance also existed , but are probably more reflective of interannual
variations in temperature and weather conditions that nught effect turtle mevements and migrations. The largest Gulf catch
in the depth-X-trimester analysis of the NMFS database was 13 turtles in the 5-10 fm depth range during the third trimester
(Sept. - Dec.); this timeperiod also had the largest effort of any Gulf cell (4253 100"-net-hours). Although our sampling
was not great in these intermediate ranges, we did not catch any turtles here. Our largest catch (and effort) during the third
trimester was in the 0-5 fm depth range where 11 turtles were taken during 212 100"-net-hours, and we also took turtles

during this trimester in the >15 fm range.

~ Loggerheads: Overall, loggerhead catch rates were three times higher in the Gulf, and more than seven times higher in the
South Atlantic. Six of the eight Gulf loggerheads were taken during the third trimester; four in 0-5 fm, and 2 in> 15 fm.
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This was similar to the distribution from the NMFS dataset: 17 of 22 loggerheads were taken during this same trimester.
with 5 of those taken in the 0-5 fin depth range, and 9 taken in the 5-10 fm depth range. For the South Atlantic, most were

taken in the 0-5 fm depth range during the summer (May-Aug.).

Kemp's ridley: As noted above, catch rates of Kemp's ridley turtles increased about 33-fold in the Gulf of Mexico. with
15 of 16 being taken in 0-5 fm depth, and 12 of the 15 being taken during spring and fall (Jan.-Apr. and Sept.-Dec.). Lack
of catches, and effort, for the summer period were programmatic restrictions stemming from the Section 7 Biologica)
Opinion which prohibited sampling in the southern Texas area during April through June, and the Texas shrimping closure
further restricted our May-July sampling to Louisiana waters. Thus, only a few tows were completed in this nearshore
region during the summer months (48 out of a total of 362 tows in the 0-5 fm depth range). Thus, although only 3 turtles
were taken during the "summer" period, the CPUE (0.1390) for the May-Aug. period for the 0-5 fm depth range was
substantially higher than in the winter-spring period (0.0786) or fall (0.0554).

For the South Atlantic, most effort is in the 0-5 fm depth range. The CPUE from the NMFS dataset was similar for both
the 0-5 fm and 5-10 fm ranges, but in the Foundation dataset the CPUE was much higher in the 5-10 fm range. As with
the loggerhead data, this may reflect local annual weather and water conditions.

Green: Given the low number of captures of this species, both in the NMFS dataset and the Foundation dataset, analysis
beyond total catch and total regional effort were fairly meaningless. For total regional efforts however, CPUE increased
6-7 fold for both the western Gulf and the South Atlantic.

Impacts and Evaluation - }
This project generated substantial amounts of observer coverage documenting turtle-trawler interactions during shrimping

operations in the northwestern Gulf of Mexico and in the South Atlantic. The objectives were quantifiable and all were
attained; the proposed (as modified and amended) number of sca days were met, without exceeding the allowable captures
or kills of endangered/threatened sea turtles. Results of these analyses were compared to similarly generated historical data
to ascertain trends over the last decade. This information will allow federal management groups to better assess the current
situation, and thus make more informed decisions concerning various alternative strategies related to the reduction of turtle-
trawler interactions in the northwestern Gulf of Mexico.

A well conceived fishery strategy has many benefits. It will provide user-groups with the opportunity for continued
utilization of this important marine resource without unnecessary impact on other marine fauna, and provide long- term
ecological stability of the southeastern U.S. ecosystem. Additionally, this information can be used by interest groups to
better understand the current stock of turtles that do coexist with the shrimp fleet. and the current impact that thees
interactions have on the stock(s). As such, the completion of this project, as reflected in this report, should have direct or
indirect benefit to a wide variety of user- and interest-groups throughout the region and Nation.



Table 1. Listing of sampling trips, effort, and catch for this project.
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