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BOTTLENOSE DOLPHIN (Tursiops truncatus):

Gulf of Mexico Bay, Sound, and Estuarine Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose dolphins are distributed throughout the bays, sounds, and estuaries of the Gulf of Mexico (Mullin 1988). The
identification of biologicaly-meaningful “stocks’ of bottlenose dolphins in these waters is complicated by the high degree of
behaviorad variahility exhibited by this species (Shane et al. 1986; Wells and Scott 1999), and by the lack of requisite information
for much of the region.

Previous stock assessment reports have provisiondly identified distinct stocks in each of 33 areas of contiguous, enclosed, or
semi-enclosed bodies of water adjacent to the Gulf of Mexico (Table 1, Waring et al. 1997), based on descriptions of reletively
discretedol phin®communities’ in someof theseareas. A *“community” includesresident dolphinsthat regularly sharelarge portions
of their ranges, exhibit smilar digtinct genetic profiles, and interact with each other to a much greeter extent than with dolphinsin
adjacent waters. Theterm, asadapted from Welset al . (1987), emphasizes geographic, genetic, and socid relationships of dolphins.
Bottlenose dolphin communities do not congtitute closed demographic populations, as individuas from adjacent communities are
known to interbreed. Neverthel ess, the geographic nature of these areas and long-term stability of resdency patterns suggest that
many of these communities exist as functioning units of their ecosystems and, under the Marine Mamma Protection Act, must be
maintained as such. Also, the stable patternsof residency observed within communities suggest that long periodswould be required
to repopul ate the home range of acommunity wereit eradicated or severely depleted. Thus, inthe absence of information supporting
managemeant on alarger scale, it is gppropriate to adopt a risk-averse approach and focus management efforts e the level of the
community rather than at some larger demographic scale. Support for this risk-averse gpproach derives from severd sources.

Long-term (year-round, multi-year) resdency by at least some individuals has been reported from nearly every site where
photographic identification or tagging studies have been conducted in the Gulf of Mexico. In Texas, some of the dolphinsin the
Matagorda-Espiritu Santo Bay area (Gruber 1981; Lynn 1995; Wirsig and Lynn 1996), Aransas Pass (Shane 1977; W ler 1998),
San Luis Pass (Maze 1997), and Galveston Bay (Bréger 1993; Bréger et al. 1994; Fertl 1994) have been reported as long-term
resdents. Hubard (1998) reported sightings of dolphinstagged 12-15 years previoudy in Mississippi Sound. In Horida, long-term
residency hasbeenreported from Choctawhatchee Bay (1989-1993, F. Townsend, unpublished data), TampaBay (Wells1986; Wells
et al. 1996a), Sarasota Bay (Irvine and Wdlls 1972; Irvine et al. 1981; Wells 1986, 1991; Scott et al. 1990; Wells et al. 1987),
Lemon Bay (Wdlset al. 1996b), and Charlotte Harbor/Pine Idand Sound (Shane 1990; Wellset al. 1996b, 1997). Inmany cases,
residents emphasize use of the bay, sound, or estuary waters, with limited movementsthrough passesto the Gulf of Mexico (Shane
1977,1990; Gruber 1981, Irvineet al. 1981; Lynn 1995, Maze 1997). These habitat use patterns are reflected intheecol ogy of the
dolphins in some aress, for example, resdents of Sarasota Bay, Florida lacked squid in their digt, unlike non-resident dolphins
stranded on nearby Gulf beaches (Barros and Wells 1998).

Genetic data also support the concept of relatively discrete bay, sound, and estuary stocks. Analyses of mitochondrial DNA
haplotype digtributions indicate the existence of clind variations dong the Gulf of Mexico coagtline (Duffield and Wlls, in press).

Differencesin reproductive seasondity from siteto site a so suggest genetic-based distinctions between communities (Urian et al.
1996). Mitochondria DNA analyses suggest finer-scae structura levels as well. For example, Matagorda Bay, Texas dolphins
appear to bealocalized population (NMFS unpublished data), and differencesin hapl oty pefrequencies distingui sh between adjacent
communitiesin Tampa Bay, Sarasota Bay, and Charlotte Harbor/Pineldand Sound, aong the central west coast of Horida(Duffied
and Wells 1991, in press). Examination of protein eectrophoretic data resulted in similar conclusions for the Florida dolphins
(Duffidd and Wells 1986).

The long-term structure and stability of at least some of these communities is exemplified by the residents of Sarasota Bay,
Horida This community has been observed since 1970 (Irvine and Wells 1972; Scott et al. 1990; Wdls1991). The number of
dolphins regularly occupying the Sarasota Bay areahasremained consistently at about 100. At least four generationsof identifiable
residents currently inhabit the region, including haf of thosefirgt identified in 1970. Maximum immigration and emigration rates of
about 2-3% have been estimated (Wells and Scott 1990).

Geneticexchangeoccursbetween resi dent communiti es; hencetheapplication of thedemographically and behaviora ly-based term
“community” rather than “population” (Wells 1986). Up to about 30% of calvesin SarasotaBay apparently have been sired by
non-residents (Duffidd and Wdlsin press). A variety of potentia exchange mechanismsoccur inthe Gulf. Small numbersof inshore
dolphins traveling between regions have been reported, with patterns ranging from traveling through adjacent communities (Wells
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1986; Wellset al. 1996a,b) to movements over distances of severd hundred km in Texas waters (Gruber 1981; Wirsig and Lynn
1996; Wirsigunpublished data). Inmany areasyear-round residents co-occur with non-resident dol phins, providing potential
opportunities for genetic exchange. About 17% of group sightingsinvolving resdent Sarasota Bay dol phinsinclude at | east one non-
resident aswel (Wellset al. 1987). Similar mixing of inshore residents and non-residentsis seen off San Luis Pass, Texas (Maze
1997). Non-residentsexhibit avariety of patterns, ranging from apparent nomadism recorded astransiencein agiven area, to gpparent
seasona or non-seasond migrations. Passes, especiadly themouths of thelarger estuaries, serveasmixing aress. For example, severd
communities mix at the mouth of Tampa Bay, Florida (Wells 1986), and most of the dol phinsidentified in the mouths of Galveston
Bay and Aransas Pass, Texas were considered transients (Henningsen 1991; Brager 1993; Weller 1998).

Seasond movements of dolphinsinto and out of some of the bays, sounds, and estuaries provide additiona opportunities for
genetic exchange with residents, and complicate the identification of stocksincoastal andinshorewaters. Insmall bay systemssuch
a Sarasota Bay, Florida and San Luis Pass, Texas residents move into Gulf coastal waters in fal/winter, and return inshore in
spring/summer (Irvine et al. 1981; Maze 1997). Inlarger bay systems, seasond changesin abundance suggest possible migrations,
withincreasesinmorenortherly bay systemsin summer, andinmoresoutherly systemsinwinter. Fall/winter increasesin abundance
have been noted for Matagorda Bay (Gruber 1981; Lynn 1995; Wiirsig and Lynn 1996), Aransas Pass (Shane 1977, Weller 1998),
TampaBay (Scott et al. 1989), and Charlotte Harbor/Pine Idand Sound (Thompson 1981; Scott et al. 1989). Spring/summer
increasss in abundance have been reported for Galveston Bay (Henningsen 1991; Brager 1993; Fertl 1994) and Mississippi Sound
(Hubard 1998).

Much uncertainty remains regardingthe structure of bottlenose dol phin stocksin many of the Gulf of Mexico bays, sounds, and
estuaries. Given the apparent co-occurrence of resident and non-resident dolphins in these areas, and the demonstrated variations
in abundance, it appears that consideration should be given to the existence of acomplex of stocks, and to theroles of bays, sounds,
and estuaries for stocks emphasizing Gulf of Mexico coastd waters. A starting point for management strategy should be the
protection of thelong-term resident communities, with their multi-generationd geographic, genetic, demographic, and socia stability.
Theselocalized unitswould be a greatest risk from geographically-locaized impacts. Complete characterization of many of these
basic units would benefit from additional photo-identification, telemetry, and genetic research (Wells 1994).

The current provisiond stocksfollow thedesignationsin Table 1, withafew revisons. Availableinformation suggeststhat Block
B35, Little Sarasota Bay, can be subsumed under Sarasota Bay, and B36, Caloosshatchee River, can be conddered a part of Pine
Idand Sound. Asmoareinformation becomesavailable, additiona combination or divison may bewarranted. For example, anumber
of geographicaly and socidly digtinct subgroupingsof dolphinsin regions such as TampaBay, Charlotte Harbor, Fineldand Sound,
Aransas Pass, and Matagorda Bay have been identified, but the importance of these distinctions to stock designations remain
undetermined (Shane 1977; Gruber 1981; Wellset al. 1996ab, 1997; Wiirdg and Lynn 1996).

Undergtanding the full complement of the stock complex using the bay, sound, and estuarine waters of the Gulf of Mexico will
reguire much additiond information. The development of biologically-based criteriato better define and manage stocksin thisregion
should integrate multiple approaches, including studies of ranging peatterns, genetics, morphology, socid patterns, digtribution, life
history, stomach contents, isozyme analyses, and contaminant concentrations. Spatidly-explicit population modding could aid in
evauating the implications of community-based stock definition. Asthese studies provide new information on what congtitutes a
bottlenose dolphin "biologica stock,”
current provisiona definitionswill likely need to be revised. As stocks are more clearly identified, it will be possible to conduct
abundance estimates using standardized methodology acrosssites (thereby avoiding someof the previous problems of mixing results
of aeria and boat-based surveys), identify fisheriesand other humanimpactsre ativeto specific stocks, and performindividua stock
assessments. As recommended by the Atlantic Scientific Review Group (November 1998, Portland, Maine), a workshop will be
held during 1999 to review current information pertaining to bottlenose dolphin stock structurein Gulf of Mexico bays, sounds, and
eduaries, conduct smulations of dternative stock structure and, if warranted, propose anew stock structure.
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Table 1. Bottlenose dolphin abundance (Ngegr), coefficient of varigion (CV), minimum population estimate (N, ), ad
Potentid Biologicd Removd (PBR) in U.S. Gulf of Mexico bays, sounds, and other estuaries. Blocks refer to aerid
survey blocksillugtrated in Fig. 1. Blockswith an abundance of zero were surveyed but not considered stocks at this
time (but see Note 1 below).

Blocks Gulf of Mexico Estuary Ngesr CV Nwink.' . PBR  Year Reference
B51 LagunaMadre 80 157 31 03 1992 A
B52 Nueces Bay, Corpus Chrigti Bay 58 061 6 04 1992 A
B50 Compano Bay, Aransas Bay, San Antonio Bay, 55 082 30 03 1992 A

Redfish Bay, Espiritu Santo Bay
B> Matagorda Bay, Tres Paacios Bay, LavacaBay 61 045 42 04 1992 A
B55 West Bay 29 110 14 01 1992 A
B56 Galveston Bay, East Bay, Trinity Bay 152 043 107 11 1992 A
B57 SahinelLake o - 1992 A
B58 CdcaseuLake o - 1992 A
B59 Vermillion Bay, West Cote Blanche Bay, o - 1992 A
Atchafadlaya Bay
B60 TereBonne Bay, Timbdier Bay 100 053 6 07 1993 A
B61 Barataria Bay 219 055 142 14 1993 A
B30 Mississippi River Delta o - 1993 A

B02-05, Bay Boudreau, Mississippi Sound 1401 013 1256 13 1993 A

29,31
BO6 Mobile Bay, Bonsecour Bay 122 034 92 09 1993 A
BO7 Perdido Bay o - 1993 A
BO3 Pensacola Bay, East Bay 33 080 18 02 1993 A
B09 Choctawhatchee Bay 242 031 188 19 1993 A
B10 <. Andrew Bay 124 057 79 08 1993 A
B11 <. Joseph Bay o - 1993 A

B12-13  &. Vincent Sound, ApdachicolaBay, St. Georges 387 034 293 29 1993 A
Sound
B14-15 ApdacheeBay 491 039 3H8 36 1993 A
B16 Waccasassa Bay, Withlacoochee Bay, Crysd Bay 100 085 5 05 194 A
B17 <. John's Sound, Clearwater Harbor 37 106 18 02 1994 A
B32-34 TampaBay 559 024 458 4.6 1994 A
B20 Sarasota Bay 97 nd 97 10 1992 B
B35 Little Sarasota Bay 2 024 2 00 1985 C
B21 Lemon Bay o - 1994 A
B22-23  Fine Sound, Charlotte Harbor, Gasparilla Sound 209 038 153 15 194 A
B36 Cdoosehatchee River -2 - 1985 C
B24 Egtero Bay 104 067 62 06 1994 A
B25 Chokoloskee Bay, Ten Thousand Idands, Gullivan 208 046 144 14 1994 A
Bay
B27 Whitewater Bay 242 037 179 18 1994 A
B28 FloridaKeys (BahiaHondato Key West) 29 100 14 01 194 A

References A- Blaylock and Hoggard 1994; B- Wells1992; C- Scott et d. 1989

Notes:
Duringearlier surveys(Scottet al. 1989), therangeof seasond abundanceswasasfollows B57, 0-2 (CV=0.38); B58, 0-6 (0.34);
B59, 0-0; B30, 0-182(0.14); B07, 0-0; B21, 0-15(0.43); and B36, 0-0.

1

2
3

Block not surveyed during surveys reported in Blaylock and Hoggard 1994.

No CV because Ny Was adirect count of known individuas.
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Figurel. U.S. Gulf of Mexico bays and sounds. Each of the alpha-numerically designated blocks corresponds
to one of the NMFS Southeast Fisheries Science Center logistical aerial survey areaslistedin Table 1. The
bottlenose dol phins inhabiting each bay and sound are considered to comprise a unique stock for purposes of
this assessment.

POPULATION SIZE

Population size(Table 1) for al of the stocks except Sarasota Bay, Horida, was estimated from preliminary andyses of line-
transect data collected during aerid surveys conducted in September-October 1992 in Texas and Louisana; in September-October
1993inLouisiana, Mississippi, Alabama, and the Floridapanhandle (Blayl ock and Hoggard 1994); andin September-November 1994
aongthewest coast of Florida(NMFSunpublished data). Standard line-transect perpendicular sighting distance anaytical methods
(Buckland et al. 1993) andthecomputer program DISTANCE (Lagke et al . 1993) were used. Stock Sizein Sarasota Bay, FHorida,
was obtained through direct count of known individuas (Wells 1992).

Minimum Population Estimate

The minimum populaion estimate (Table 1) is the lower limit of the two-tailed 60% confidence interva of the log-normally
distributed abundance estimate. Thisis equivalent to the 20th percentile of the log-norma distribution as specified by Wede and
Angliss(1997). Theminimum popul ation estimatewas cal cul ated for each bl ock from the estimated popul ation Size and itsassoci ated
coefficient of variation. Where the population sizeresulted from adirect count of known individuals, the minimum population size
was identicd to the estimated population size.

Current Population Trend

Thedataare insufficient to determine popul ation trendsfor al of the Gulf of Mexico bay, sound, and estuary bottlenose dolphin
communities. The SarasotaBay community, however, has been monitored since 1970 and has remained rdtively condtant over the
last 20+ yearsat spproximately 105 animals (Wells1998). Threeanomalousmortdity events have occurred among portionsof these
dolphin communities between 1990 and 1994; however, it is not possible to accurately partition the mortalities between bay and
coadtd stocks, thus the impact of these mortality events on communitiesis not known.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for the dolphin communities that comprise these stocks. While
productivity rates may be estimated for individua femaeswithin communities, such estimatesare confounded at the stock level due
to the influx of dolphins from adjacent areas which baance losses, and the unexplained loss of someindividuaswhich offset births
and recruitment (Wells 1998). Continued monitoring and expanded survey coveragewill berequired to addressand devel op estimates
of productivity for these dolphin communities. The maximum net productivity rate was assumed to be 0.04. This vaueis based
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on theoretica modding showing thet cetacean popul ations may not grow at rates much greeter than 4% giventhe congraintsof their
reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid Biologicd Remova (PBR) is the product of minimum population size, one-haf the maximum productivity rate, and
a“recovery” factor (Wade and Angliss 1997). The “recovery” factor, which accounts for endangered, depleted, and threatened
stocks, or stocks of unknown status relative to optimum sustainable population (OSP), is assumed to be 0.5 because these stocks
are of unknown status. PBR for each stock isgivenin Table 1.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There are a number of difficulties associated with the interpretation of stranding data. It is possible that some or dl of the
stranded dolphins may have been from anearby coastd stock; however, the proportion of stranded dolphins belonging to another
stock cannot be determined because of the difficulty of determining from where the stranded carcass originated. Stranding data
probably underestimate the extent of fishery-related mortaity and serious injury because not al of the dolphins which die or are
serioudy injuredinfishery interactionswash ashore, nor will al of thosethat do wash ashore necessarily show signsof entanglement
or other fishery-interaction. Finaly, the leve of technica expertise among stranding network personned varies widdly as does the
ability to recognize signs of fishery interaction, and the condition of the carcassif badly decomposed can inhibit the interpretation
of cause of desth.

A totd of 1,881 bottlenose dolphins were found stranded in the USA Southeast Gulf of Mexico from 1993 to 1997 (Table 2)
(NMFSunpublished data). Of these, 57 or 3% showed evidence of human interactionsasthe cause of degth (e.g., gear entanglemertt,
mutilation, gunshot wounds). Bottlenose dol phin are known to become entangled in recregtional and commercid fishing gear (Wells
et al. 1998; Gorzdany 1998; Wells and Scott 1994) and some are struck by recreationa and commercia vessds (Wells and Scott
1997). In 1998 done, two resident bottlenosedol phinsand an associated caf werekilled by vessdl strikesand aresident young-of-
the-year died from entanglement in a crab-pot float line (R.S. Wells personal communication).

The Gulf of Mexico menhaden fishery was observed to take 9 bottlenose dol phins (threefataly) between 1992 and 1995 (NMFS
unpublished data). Therewere 1,366 setsobserved out of 26,097 total sets, which if extrapolated for al years suggeststhat asmany
as 172 bottlenosedol phinscould have been taken in thisfishery with upto 57 animaskilled. Anobserver programisurgently needed
toobtain gatigticdly reliableinformation for thisfishery on the number of setsannualy, theincidental take and mortdity rates, and
the communities from which bottlenose dolphins are being taken.

Someaf thebay, sound and estuarinecommunitieswerethefocusof alive-capturefishery for bottlenose dol phinswhich supplied
dolphins to the U.S. Navy and to oceanaria for research and public display for dmost two decades (NMFS unpublished data).
Duringthe period between 1972-89, 490 bottlenose dol phins, an average of 29 dolphinsannudly, wereremoved from afew locations
intheGulf of Mexico, including theHoridaKeys. Mississppi Sound sustained thehighest level of removal swith 202 dolphinstaken
from this stock during this period, representing 41% of the total and an annua average of 12 dolphins (compared to acurrent PBR
of 13). Theannua average number of removals never exceeded current PBR levels, but it may be biologicaly sgnificant thet 73%
of the dolphins removed during 1982-88 were femdes. Theimpact of those removas on the stocks is unknown.

Fishery Information

Annud fishing effort for the shrimp trawl fishery in the USA Gulf of Mexico bays, sounds, and estuaries during 1988-1993
averaged approximately 2.20 million hoursof tows(CV =0.11) (NMFSunpublished data). There have been no reportsof incidental
mortality or injury in any of these stocks associated with the shrimp trawl fishery.

A fishery for blue crabsoperatesin estuarine areasthroughout the Gulf of Mexico coast employing trapsattached to abuoy with
rope. Bottlenose dolphins have been reported stranded with polypropylene rope around their flukes (NMFS 1991; McFee and
Brooks, Jr. 1998; NMFS unpublished data), indicating the possibility of entanglement with crab pot lines. Thisfishery hasnot been
monitored by observers and there are no estimates of bottlenose dol phin mortality or seriousinjury for thisfishery.

Gillnetsarenot used in Texas, and gilInets over 46 nt in areawere not alowed in Floridapast July 1995, but fixed and runaround
gillnetsare currently in usein Louisiana, Mississippi, and Alabama. Thesefisheries, for the most part, operate year around. They
are gate-controlled and licensed, and vary widdy in intensity and target species. No marine mammal mortdities associated with
gillnet fisheries have been reported in these states, but randing data suggest that gillnet and marine mamma interaction does occur,
causing mortality and seriousinjury.
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Table2. Bottlenose dolphin strandingsin the USA Gulf of Mexico (West Horidato Texas) from 1993 to 1997. Dataarefromthe
Southeast Marine Mamma Stranding Database (SESUS).

State 1993 1994 1995 1996 1997 Total
Florida

No. Stranded 134 51 101 133 63 482

No. Human Interactions 4 2 3 2 0 11

% With Human Interactions 3% 1% 3% 2% 0% 2%
Alabama

No. Stranded 48 16 15 17 14 110

No. Human Interactions 1 0 1 0 1 3

% With Human Interactions 2% 0% % 0% % 3%
Mississippi

No. Stranded 64 25 32 59 12 222

No. Human Interactions 4 0 4 2 2 12

% With Human Interactions 6% 0% 12% % 5% 5%
Louisana

No. Stranded 14 74 31 92 12 253

No. Human Interactions 0 0 1 3 1 5

% With Human Interactions 0% 0% 3% % 2% 2%
Texas

No. Stranded 133 227 110 208 136 814

No. Human Interactions 4 6 7 7 2 26

% With Human Interactions 0% 3% 6% 3% 0% 3%
Totds

No. Stranded 393 393 289 509 297 1881

No. Human Interactions 13 8 16 14 6 57

% With Human Interactions 3% 2% 6% 3% 2% 3%

Other Mortality

The near shore habitat occupied by many of these stocksis adjacent toareas of high human populetion, and in somebays, such
asMobile Bay in Alabamaand Gaveston Bay in Texas, ishighly industrialized. Theareasurrounding Galveston Bay, for example,
has acoagtd population of over 3 million people. More than 50% of al chemica products manufactured in the USA are produced
there and 17% of the oil produced in the Gulf of Mexicoisrefined there (Henningsen and Wirsig 1991). Many of theenclosed bays
in Texas are surrounded by agricultura lands which receive periodic pesticide gpplications.

Concentrations of chlorinated hydrocarbons and metas were examined in conjunction with an anomalous mortality event of
bottlenose dolphins in Texas bays in 1990 and found to be relatively low in most; however, some had concentrations  levels of
possible toxicologica concern (Varanad et al. 1992). No studies to date have determined the amount, if any, of indirect human-
induced mortality resulting from pollution or habitat degradation. However, a recent health assessment of 35 bottlenose dolphins
from Matagorda Bay, Texas associated high levels of chlorinated hydrocarbons with low health assessment scores (Reif et al ., in
review). Morbillivirus has dso been implicated in the degths of bottlenose dolphinsin some of these communities (Duignan et al.
1996).
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STATUSOF STOCK

The status of these stocks relative to OSP is unknown and this species is not listed as threatened or endangered under the
Endangered Species Act. The occurrence of three anomalous mortaity events among bottlenose dolphins dong the USA Gulf of
Mexico coast since 1990 (NMFS unpublished data) is cause for concern; however, the effects of the mortality events on stock
abundance have not yet been determined. Theavailable evidence suggeststhat bottlenose dolphin stocksin the northern and western
coasta portion of the USA Gulf of Mexico may have experienced a morhillivirus epidemic in 1993 (Lipscomb 1993; Lipscomb et
al. 1994). Seven of 35 live-captured bottlenose dol phins (20%) from Matagorda Bay, Texas, in 1992, tested positivefor previous
exposure to cetacean morhillivirus (Ref et al., in review), and it is possible that other estuarine resident stocks have been exposed
to the morbillivirus (Duignan et al . 1996).

Therdatively high number of bottlenose dolphin degths which occurred during the mortality eventsin the last decade suggests
that some of these stocks may be stressed. Fishery-related mortdity and seriousinjury for each of these stocksis not known, but
congdering theevidencefrom stranding data, thetota fishery-related mortality and seriousinjury exceeds 10% of thetota PBR, and,
therefore, it isnot insignificant and approachingthe zero mortality and seriousinjury rate. For thesereasons, and becausethe PBR
for most of these stocks would be exceeded with theincidental capture of asingle dolphin, each of these stocksis a strategic stock.
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