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ABSTRACT 

Distlngulshing discrne populatIOn units among conti nuously distributed coastal 
small ceraceans IS challenging and crucial co conservatlOn. We evaluated the utility 
of Stable isotopes 10 assessing group membership 10 bottlenose dolphins (Tlmiops 
trJlTlcatllJ) off west-central Florida by analYZing carbon, nitrogen, and sulfur isorope 
values (&I'C, &1 IN, and &34 S) of tooth collagen frum Stranded dolphins. Individuals 
denved from three putatJve general popu!aClon units: Sarasota Bay (SB), nearshore 
Gulf of Mexico (GULF), and offshore waters (OFF). Animals of known biscory 
(SB) served co ground trurh rhe appwaCh againSt animals of unknown bisrory 
from rhe Gulf of Mexico (GULF, OFF). Dolphin groups differed significandy for 
each isorope. Average OHC values from SB dolphins (-10.6%0) utilizing sea grass 
ecosystems dIffered from [hose of GULF (-ll.9%0) and OFF (-11,9%0). Average 
&llN values of GULF 02,70/00) and OFF (13,2%0) were bigber than those of SB 
dolphins (11.9%0), consistent with differences In prey trophic levels. &34S values 
showed definitive differences among SB (7.J %0), GULF o1. 3'7c.,o), and OFF 06,59'c.o) 
dolphins. ThIS is [he first appllcauon of ISOropeS ro population assignment of 
bocdenose dolphins In [he Gulf of MeXICO and results suggest [hat Isotopes may 
provide a powerful cool In the conservation of small cetaceans. 
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Several species of small ceraceans (e.g., bordenose dolphins, TJlrJiopJ spp.; hump­
back dolphins, SONsa spp.; Tucuxi, Sotalia spp.; finless porpOIses, Neophocaena pho­
caenoideJ; Irrawaddy dolphins, Orcaella breviroJtriJ; and Franciscana dolphi ns Pontopo1'ia 
blainvillei) occur wLrh near cominuous coastal distributions (Rice 1998, Jefferson et at. 
2008). Distinguishing between populations wirhin this mosaic of overlapping con­
tinuous clistrLburions LS crucial ro rhe conservarion and managemenr of rhese animals. 
This is parricularly crue in lLgll[ of increasing anrhropogenic impaccs (e.g., fishery 
inreracc(ons, habirat degradaClon, and pollurlOn) rhar may nor influence all popula­
rions equally, wirh Lncreased morralicy rares having grearer impacr on rhe vLabilicy of 
small populacions (Marmomel et al. 1997, D'Agrosa et al. 2000, Dawson et at. 2001). 
Thecefoce, rhe need ro undersrand dolphin popularion SCfLlcrure is paramounc, yec 
correcdy assigning popularion idemiry remaLns a formidable cask, particularly when 
supporrLng dara are Lncomplere or lacking (e.g., decomposed scranded individuals). 
When properly documenred, however, such informarion allows for rhe long-rerm 
evaluarion of human-induced impacrs on demography (e.g., Wells et al. 2005, 2008). 

Common bordenose dolphLns (TurJiops tnmcatUJ) occur cominuously along rhe 
Adamic and Gulf of Mexico coasrs of rhe Unired Srares (Shane et al. 1986; Wells and 
Scorr 1999, 2002), bur popularions rhar display high sire fideli ry comprise a mosaic 
of localized or residenr groups in bays and esruaries (Irvine et at. 1981, Wells et al. 
1987, Gubbins 2002, Irwin and Wiirsig 2004). Alrhough morphological and generic 
(e.g., Hersh and Duffield 1990; Mead and Porrer 1990, 1995; Hoelzel et al. 1998) 
differences have been reporred berween coasral and offshore ecorypes of borrlenose 
dolphins, our abiliry ro disringuish among nearshore popular ions is considerably less 
robust. In che Gulf of Mexico and off wesr-cemral Florida in parricular, residem 
popularions of bordenose dolphinS have been idemi fied rhrough long-rerm srudies 
(Wells tt at. 1980, 1987,2005; Irvine et at. 1981; Scorr et at. 1990; Wells 1991, 
2003). The Sarasora Bay (SB) residem dolphin communicy has been observed across 
live consecu(Jve generarions spanning nearly four decades (Wells 1991, Wells et at. 
2005). The demogcaphic, ranging, social, and generic characceriscics of chis commu­
nicy suggesr limiced social imeracrions and exchange wich adjacenc communiries oc 
rranSlenc animals (Duffield and Wells 1991, 2002; Sellas et at. 2005; Fazioli et at. 
2006). The genecic composicion of dolphins in che neacshore and offshore wacecs of 
che Gulf of Mexico is poorly known. Off wesc-cencral Florida, where the concinencal 
shelf may be 200 km wide, bocclenose dolphins are rhe predominanc ceracean species 
in wacecs <20 m deep, wich a few sighrings made in wacer depchs of 50-100 m 
(Griffin and Gnffin 200). Alrhough rhe discriburion of rhe offshore ecocype of rhe 
bocclenose dolphLn is nor known for rhLs acea, along rhe Adamic seaboard chese 
dolphins are ofren sighred in wacers >34 m deep and ac leasc 34 km from shore, 
cypically beyond rhe concinental shelf (Torres et al. 2003). Therefore, differemiaci ng 
among popular ions or srocks, parrLcularly from srranded animals, remains a chaJlenge 
and addirional merhods co discriminare among popularions are needed. 

Recently, srable ismope values of reerh have been used ro differenriate berween 
dolphin popularLons Ln che norrhwesrern Adamic (Walker and Macko 1999, Walker 
et at. 1999, Knoff et at. 2008). This approach is based on che principle char rhe 
isoropic composirion of a predaror reAecrs rhac of irs prey (Oscrom and Fry 1993, 
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lajtha and Michenet 1994). We also recognize thar rhe isocope values of ptimary 
producers are uansferred co each trophic level in the food web (Harrigan et al. 1989). 
Therefore, habitar rype and prey dismbution are expected co direccly inRuence the 
isoropic signatures of rhe predacoc. In west-central Florida, rhe prey of bortlenose 
dolphins inhabiring escuarine sea grass habi tats (e.g., SB, Charlotte Harbor, and 
Tampa Bay) and phytOplankron-dominated habitars of the adjacent Gulf of Mexico 
are diStinct (Barros and Odell 1990, Barros and Wells 1998, Barros, unpublished 
data). In addition, sea grass and offshore phytoplankton can differ in carbon, nirrogen, 
and sulfur isotOpe values (8 13 C, 8 15 N, and 8345, respectively) (Peterson and Fry 1987, 
Connolly et al. 2004). Thus, west-central Florida offers a unique serri ng where we can 
demonstrare the application of isocope techniques to differenriate putative dolphin 
popular ions. 

We collected teerh from dolphins believed to be from three different popula­
tion unirs (Sarasota Bay, SB; nearshore Gulf of Mexico, GULF; and offshore, OFF), 
hereafrer referred to as groups due to lack of genetic confirmation, thar srranded 
in west-cenrral Florida. The availability of long-term data on dolphin distribution, 
rang ing parrerns, and behav joral ecology from Sarasota Bay (Wells 1991, 2003; 
Wells et a/. 2005) in contrast co the unknown histOry of Gulf nearshore and offshore 
individuals offers a unique oppottunity ro ground-truth the use of stable isorope 
proxies for understanding population membership. The goal of this study was to 

test the hyporhesis rhat long-term feeding patterns, as recorded by rhe srable isorope 
composltion of reeth from stranded animals, could disti nguish various groups of dol­
phins occurring off west-cenrral Florida. When used in conjuncrion with generic and 
biological data, rhese ecological arrributes may be useful in population delinearion. 

METHODS 

D'J/phin Gro/./.p Membmhip 

Teeth colleered from 82 dolphins stranded along the coasr of west-central Florida 
during 1977-2007 were included in this study. Dolphin group membership was 
based on rhe following criteria: 

(1)	 Resident dolphins from Sarasora Bay (SB; n = 39) were idenrified by disrjnc:r 
indiVidual markings on rheir dorsal fins (Wells et a/. 1987) or the presence 
of a freeze brand applied during brief capture-release and health assessment 
operations (Scoer et al. 1990, Wells 1991). These animals had a documented 
long-term hisrory of estuarine residency (Table 1). 

(2)	 Gulf of Mexico dolphins (GULF; n = 36) were animals found stranded along 
the Gulf of Mexico beaches of barrier islands along west-central Florida from 
Clearwater (27"58'N, 82"48'W) to Charlorte Harbor (26°50'N, 82°10'W). 
The GULF dolphins did not belong ro either the SB community (e.g., not 
recognized from existing photOidentification catalogs) and did not have 
the double-hemoglobin elecrrophoreric profile characteristic of offshore bot­
rlenose dolphins (Duffield et al. 1983, Hersh and Duffield 1990). GULF 
dolphins are often sighred in waters less than 20 m deep, but their possible 
movemenrs inro deeper waters are less well understood. 

(3)	 Dolphins of the offshore ecotype (OFF; n = 7) were primarily idenri­
fied by their hemoglobin profile (Duffield et at. 1983, Hersh and Duffield 
1990). All inshore individuals (GULF and SB resident dolphins) have the 
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Table 1. Mme Marine Laboratory (MML) field number, Dolphin Biology Research InsCl­
[Ute (DBR!) identifications, number of sightings, and reriod over which SaraSota Bay (SB) 
borrlenose dolphin sighcings were collected. 

MML field no. DBRI ID No. of sighcings Period 

MML-8607 C17-1 30 1984-1986 
MML-8713 FBn 159 1975-1987 
MML-8813 FB23 127 1990-1996 
MML-8817 FB42 44 1984-1988 
MML-9104 FB22 98 1987-1991 
MML-9108 fB45 62 1976-1988 
MML-9115 FB31 216 1980-1991 
MML-9118 FB21 59 1988-1991 
MML-9212 F1367 261 1976-1992 
MML-9215 FB50 109 1988-1992 
MML-9221 FBI03 73 1988-1992 
MML-9225 FB37 133 1983-1992 
MML-9226 FB52 103 1984--1992 
MML-9401 FB19 243 1976-1993 
MML-9509 FB98 161 1980-1995 
MML-9512 FBl12 208 1980-1995 
MML-9514 FB41 203 1976-1995 
MML-9625 FB5! 323 1970-1996 
MML-9804 FB29 414 1976-1998 
MML-9913 FB38 547 1980-1999 
MML-OOI6 BRD2 28 1996-2000 
MML-0018 DIPT 40 1983-2000 
Mi.·fL-Olll FB96 242 1980-2001 
MML-0112 FB216 101 1998-2001 
MML-0114 IKNO 106 1993-2001 
MML-0208 FB212 179 1999-2002 
MML-0229 FBl11 437 1983-2002 
MML-0309 FB59 568 1976-2003 
MML-0313 1536; 62 1999-2003 
MML-0324 FBI 467 1991-2003 
MML-0412 FB119 536 1991-2004 
MML-0413 FBI01 494 1990-2004 
MML-0416 BRDO 56 1989-2003 
MML-0526 FBln 99 2002-2005 
MMl.-0535 FB99 176 1989-2005 
MML-0609 JOSE 153 1996-2006 
Mi\fL-0611 FB75 582 1982-2006 
MML-0614 FB6 568 1984--2006 
MML-0619 FBIOO 359 1989-2006 

slngle-hemoglobi n elecrrophoreric profi Ie as opposed to che double-bandi ng 
profile shown by offshore boctlenose dolphInS. Because blood was not avail­
able for cwo of che OFF animals) skull morphology (Hersh and Duffield 1990; 
Mead and Potter 1990, 1995; Turner and Wonhy 2003), swmach contencs, 
and parasitic load (Barros and Odell 1990, Mead and Potcer 1990) were used 
to diStinguish them from nearshore individuals. 
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Only animals 2 years or older (approximate age ar weaning; Wells and Scorr 1999) 
were I ncluded for analysis 1:0 minim ize the maternal influence on isotope val ues 
(Knoff d al. 2008). Animals with no estimated age were included in this study when 
their total length was at least 200 em (approximate size at 2 years of age; Read et al. 
1993, Knoff et al. 20(8). Associated data on stomach contenrs were used to confirm 
prey preference by habitat. Stomach content data were available for 4 (of 7) OFF, 23 
(of 39) S13, and 34 (of 36) GULF animals included in this scudy 

Stable Isotope Analyses 

For isotope analyses, teeth were fractured into small pieces (no separation ofenamel, 
cemenrum, and dentine was performed) and ground to a line powder using a ball and 
capsule amalgamator (Cresant Industries). The bone powder was demineralized with 
1-N HCl for 24 h at 4°C. To isolace collagen from the noncollagenous proteins, the 
demineralized bone was centrifuged. The resulting collagen pellet was rinsed with an 
excess of ulrra-pure deionized warer, freeze-dried, and lipid extraCted. Aliguots (ca. 
1.0 mg) ofcollagen were analyzed for stable carbon and ni trogen isotopic composition 
llsing an elemental analyzer (eirller a Carlo-Erba or Euroveccor) interfaced to a mass 
spectrometer (Prism or Isoprime, E1ementar Instruments). For sulfur isotope analysis, 
aliguors of the collagen (8 mg) from each toorh were combusted in an elemental 
analyzer (Costech Analytical) interfaced to a mass spectrometer (Thermo-Finnigan 
DeltaPlus XP). Isotope values are expressed as follows: 

SX= {( RsarnPle) -I} X 1,000, 
Rsrond.rd 

where X represents I'C, l~N, or )4S and R representS 13C;12c, l~N;14N, and o4S/3 2S, 
respectively. In-house standards used for Sl3C and S15 N were calibrated against V­
PD13 and air, res~ecrjvely. NBSl27 (21.1 %0) and IAEA-SO-6 (-34.05%0) were llsed 
to normalize 0' S data to V-CDT; precision was esrimared at ±0.2%o for carbon, 
nitrogen, and sulfur isotope values. 

Statistical Analysis 

Differences in carbon, nitrogen, or sulfur isotope values among dolphin groups 
were assessed by one~way analysis of variance (ANOVA) followed by post hoc pairwise 
comparisons (Bonferroni) to derermine differences between groups. Bonferronj's ad­
Justment was used for post hoc tests because ir is more conservative and controls the 
fanlilywisc rype II error rare. Alpha was set ar 5% and all signilicance rests were 
performed in SYSTAT (version 12). 

RESULTS 

Analysis of variance indicated significant differences among groups for all three 
isoropes (oI3C: F2,79 = 13.134, P < 0.001; SI~N: F2.79 = 7.186, P = 0.013; 034S: 
F2,26 = 49.812, P < 0.000). Results from pairwise comparisons indicated that reeth 
from the GULF and OFF groups had lower SI3C values telative to teeth from SB 
animals (Fig. 1A; P < 0,001 and P = 0.023 for SB vs. GULF and SB vs. OFF, 
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Figure 1. Average (A) carbon. (B) niuogen, and (C) sulfur [SOrape value (wlrh 95% con­
fidence inrervals) of reerh coHeered from srranded hortlenose dolphins from rhe cemral wesr 
coasr of Florida, idenrified as origi naring from Sarasora Bay (SB), nearshore Gulf of Mexico 
(GULF), and offshore warers (OFF). Pairwise comparisons (Bonferroni) indicared significantly 
(P < 0.05) higher C values for SB dolphins (A), lower n values for SB dolphins (B), and 
differenr S values for all dolphin groups, wirh non-overlapping ranges. 

respecrively). For 8 1sN values, pairwise comparisons showed that teeth of the 5B 
dolphins were lower than those of rhe GULF and OFF groups (Fig. 1B; P = 0.013 
and P = 0.008 for 5B 1JS. GULF and 5B 1/J. OFF, respectively). Dolphin teeth from 
ali three groups differ in 8-'45 values (P < 0.000 fOt 5B VS. GULF, 5B VJ. OFF, and 
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GULF VI. OFF) (Fig. lC). An intergroup comparison shows a decreasing trend in 
5·'4S with OFF> GULF> 5B. Addirionally, the 534S values of teeth from the OFF 
gtoUp were significandy higher rhan from rhe GULF animals, with non-overlapping 
ranges (7.2%0-12. ireo and 13.8%t-18.4%0 for GULF and OFF, respectively). 

DrSCUSSION 

Carbon Isotope Values 

The unique carbon isotope composition of sea grass provides a natural tracer of 
organisms thar inhabit nearshore habitars dominated by sea grass (Peterson and Fry 
1987, Harrigan et al. 1989). Whereas the 5 u C values of terrestrial C 3 plants thar 
dominate in west-central Florida and phyroplankron-derived material from open 
waters of the Gulf of Mexico are rypically less than -19%e" most sea grass carbon 
isotope values are grearer than -13%0 (Smi th and Epstein 1971, Eadie and Jeffery 
1973, Jeffrey et al. 1983, Macko et al. 1984, Hemminga and Mateo 1996, Wang et al. 
20(4). The carbon isocope signarure of sea grass is passed along to all trophic levels 
in the food web (Harrigan et al. 1989). Sea grass is a slgmficant ecological fearure 
of SB (Tomasko et al. 2005) and the average 8 l 'C values of reeth from SB resident 
dolphins (-1 0.670e) are conSlstenr with a sea grass-based food web. These findi ngs 
corroborate the observations of dolphin feeding behavior over or near sea grass beds 
and the dami nance of sea gtass-associated prey fish (e,g., pinfish, Lagodon rhomboides) 
inferred from stomach content analyses (Barros and Wells 1998). 

In contrast ro SB, 5 u C values of teeth from the GULF and OFF groups were 
significantly lower, consistent with a decrease in the influence of a sea grass-dependent 
food web. The distinction in 8 13C of dolphin teeth between 5B and the GULF and 
OFF groups is also consistent wi th the observation that the stomach contents of SB 
clolphin~ differ from thar of animals from adjacent Gulf nearshore warers (Barros and 
\X/ells 1998; Barros, unpublished data). However, 8 1'\C values of GULF and OFF 
dolphInS do not show a large departure from those ofSB (1.3%0) and are higher than 
what we would expect for a phytoplanktOn-dominared or SargasJttm-based syStem 
(51 'C of Sargassum-associated consumers = -16%0 to -18%,,) (Rooker et al. 2006). 

The 5 u C values of GULF and OFF dolphins appear more closely related to 
values reported for the phyroplankron Tril'hodesmium (e.g., average 8 J3 C values of 
-12.9%0 for the northwest Cari bbean Sea and sourheast North Atlantic Ocean and 
- 13.9%0 for the western Gulf of Mexico (Carpenter et al. 1997; Holl et al. 2007). 
Warm, nutrient-poor warers with high light inrensitY, such as those thar can exist 
in deeper waters of the Gulf of Mexico, prompt widespread blooms of Tril'hodesmium 
(Capone et al. 1997). During such periods, high growth rates or CO2 limitation 
may depress carbon isotope fractionarion during photosynthesis and result in high 
8 13C values for Trlchr,d.eslTliuTIl. This is because carbon isotope values of autotrophs 
are lnt-luenced by fractionarion during photosyntheSIS (e.g., diSCrImination against 
: ;C dUrI ng iIlcorporation of carbon inro the primary producer) (Farquhar et al. 1982, 
1989; Laws et al. 1997). Fractionarion occurs during the diffusion of CO 2 across 
the cell and enzymarlC fiXatlOn of C02 (Farquhar et al. 1982, 1989). Fractionation 
associated with diffusJOn (ca. 4%0) is small relative to that im~arred by (he enzyme 
(-28%£,) (Farq uhar et al. 1982, 1989). Thus, phytoplankton 81 C values can be quite 
high when the influence of diffusion in concrolling photosynrheric fraCtionarion 
increases. This can occur when concentration of aqueous CO2 is low (e.g., rapid 
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phyroplankcon growth). Thus, it is possible that TrichodeJrtllllm mfluences rhe 01'C 
composition of offshote and Gulf waters. 

Nitrogen Isotope Va!ueJ 

The elevated 015N values of some OFF and GULF individuals relative co SB 
could reflen differences in trophic level or variaflon in rhe isoropic compOSItion 
of nitrogen at the base of the food web (Ostrom et al. 1997). Our preliminary 
observations of stomach contents suggest that dolphins from the GULF and OFF 
ecotypes consume more prey from higher ttophic levels (e.g., GULF: squid of the 
neritiC family Loliginidae, schooling fish; and OFF: oecopods, benthic sharks, and 
jacks of the family Carangidae) rban dolphins from SB (e.g., pinfish, L. rhortlboidJ!J; 
pigfish, OrtbopriJtiJ chryJOpfera; and mullet, Mugil spp.; Barros and Wells 1998). 
However, nutflenrs may also playa role In definll1g nitrogen isorope values of dolphin 
teeth. With the exceprion of a few locations (e.g., small creeks in lirtle Sarasota Bay), 
sea grass wlrhin SB exhibits 815 N values of ca. 0700-3%0 (Dillon and Chanton 2008). 

Phyroplankron 015N values vary with the SOUtce of inotganic nitrogen (e.g., NH 4 

or NO 3)' If Trichodwllium conttibures ro the base of the food web in the Gulf and 
offshore waters, the low nitrogen isocope values of this otganism would be expeeced 
to depress N isocope values rhroughoUt the food web (Holl et al. 2007). Jn this case, 
the high 015N values of OFF and GULF dolphins must reflecr high rtophic level 
prey that offset rhe influence of TrichodeJ'miurrJ. Alternatively, the typical value of 
open ocean marine nitrate of 6%0 suggests that consumers from mOte open waters 
such 'lS offshore dolphins wou ld have higher 0 15 N values rhan those from estuaries 
dominated by sea grass (Fogel and Cifuentes 1993, Sigman et al. 1997). 

Stil{ttr Isotope Valtm 

While O· 'C and 815N values diffet sratistically among SB dolphins from rhe GULF 
and OFF animals, 034 S values uniquely diStinguish all three groups, as the ranges 
in values are non-overlapping. This is likely a consequence of rhe biogeochemical 
cycling of sulfur thar produces distincr values berween rhe open ocean and coasral 
environments. Marine sulfure is characrerized by a 034S value of 21 %() and is sub­
sequemly redu«:d to hydrogen sulfide in rhe anaerobic sedimems characterisric of 
coastal envi ronmencs (Botrcher et al. 2006). This process results in a large decrease in 
rhe 8;45 of hydrogen sulfide (up to 70%0) relative to sulfate (Brunner and Bernasconi 
2(05). OXldarion of hydrogen sulfide and sulfide minerals within rhe zone of plane 
rhizospheres largely maineains the low 834S value in the newly formed secondary 
sulfare, which is raken up by cooted planes (e.g., sea grasses) and subsequently trans­
ferred co consumers (Frye! al. 1982, 1988; Oakes and Connolly 2004). Because 
rhe subsequent shifr in 834 S berween consumers and their dier is small (0%0-2%0; 
McCUtchan et al. 2003), [his accouncs for rhe low 834 S of dolphins in coastal marine 
environmenrs. In contrast, the ~34S values of individuals from offshore environmentS 
(e.g., OFF dolphins) are influenced by the large well-mixed pool of sulfare in rhe open 
ocean (21 %0). Derjving fcom a mixrure of offshore and coastal sulfur sources, 034 S 
values of GUlF individuals are intermediate. 

IJotopes aJ Toob for PopulatIOn DifferentiatioTi 

Although bo[rlenose dolphins from wesr-ceneral Florida have the ability co move 
berween habirars, our analysis reveals that isocope dara, panicularly 034S values, can 
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be used to differemiate individuals frequenting estuarine Vi. nearshore (e.g., GULF), 
and offshore habitats in rhe Gulf of Mexico. It is not surprising thar sulfur isoropes 
provide excellem discrimination among the three dolphin groups from west-central 
Florida. The elevated and uniform 034 S value of marine sulfare sharply contrasts the 
low 0·,4S of rhe mixed and biogeochemically dynamic nearshote warers. This distinct 
isocopic transition imparts a high level of discrimination in the isoropic signatures of 
animals exploiring neat- and offshore food webs, a particularly importam attribute 
when considering a tissue such as teeth, which imegtate over a long period (lifetime 
of the organism). In contra.)t, isotOpe values for carbon and nitrogen can change 
ovet time, particularly at the base of the food web, as a funCtion of many processes. 
This is not to say thar carbon and ni trogen isotopes are not good SOutce indicatots. 
The observation that some individuals from SB had exttemely high ol3e values 
(ta. -iO%o) St rongly suggests that rhey derive dietary resources from a habi tar 
dominated by sea gtass. Although increasing sample size will help constrain rhe 
distribution of pOtential 034S values for each popularion, bottlenose dolphin with 
o34 S values more than 16%0, the maximum value observed for GULF individuals, 
reliably classifies membc:rs of rhe OFF group. 

Th,s is rhe fi rst srudy using srable isoropes to differentiate groups of small cetaceans 
in rhe Gulf of Mexico and adjacent nearshore waters. As teeth are easy to colleer from 
srranded animals and are independenr of carcass decomposition, this new tool will 
assisr in elucidating the origin of stranded dolphins. While the technique has yet 
to be validared for dlstlOguishlng among specific dlscrere populatIon unirs in re­
gions of common habitar and prey availability, it appears ro be a powerful means of 
disringuishing among groups of dolphins along an inshore-offshore gradient. Thus, 
ir can be an important rool for derermining if stranded animals originated in in­
shore vs. coasral Vi. offshote waters-imporranr distincrions for investigating unusual 
mortality events, for example. Building on these gross trophic distinctions and incor­
porarion of generic and orher resrs may a[ luw more specific popular ion assignment. 
in addirion, ir will be helpful in rerrospective analysis of museum specimens of un­
known origin. In most cases, the use of extensive osteological collecrions in ecological 
srudies is hindered by rhe inabiliry to properly assign population origin. Our resultS 
confirm rhe im portance of sea grass beds as foraging grounds for esruarine bottlenose 
dolphins, a habitat also used by symparric West indian manatees <Tricheth7.ls trlanat7.lS 
lattrostrii). The preservation and conservation of these habitats is recommended ro 
ensure the popularion viabiliry of both of rhese species of marine mammals in Florida 
warers. 
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