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Abstract The migratory life histories of 37 Atlantic
tarpon (Megalops atlanticus) caught from offshore waters of French Guiana were quantified using otolith Sr:Ca
and Ba:Ca ratios. In general Sr:Ca ratio was more informative marker for inferring movements along salinity
gradients, but Ba:Ca ratio was used to infer movements
to estuarine mixing zones with high Ba availability. All
sampled individuals had made use of marine and brackish water but only 8 % had experienced fresh water and
24 % hypersaline water. The newly-hatched post-metamorphic larvae recruited to brackish (49 %), sea (43 %),
fresh (5 %) and hypersaline (3 %) water nursery areas.
Following the settlement to nursery areas Atlantic tarpon
likely displayed facultative habitat selection and complex
set of inter-habitat shifting among waters of various
salinity. The combined use of both markers allowed us
to conclude that brackish (estuarine) areas are likely the
main habitat for Atlantic tarpon in French Guiana, and
fresh water use is surprisingly rare. As no general migratory life-history emerged, and because Atlantic tarpon
seemed rather facultative in its habitat use, it should be
regarded as ‘euryhaline marine migrant .
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Introduction
Tarpons are euryhaline migratory fish of the
Megalopidae with Atlantic tarpon Megalops atlanticus
and Pacific tarpon Megalops cyprinoides being the only
two species of the family. They are the most ancestral
among teleost fish and also share a common oceanic
offshore spawning trait and leptocephalus larval stage
(Forey et al. 1996; Adams et al. 2014). Atlantic tarpon
are large predatory fish that mainly inhabit the tropical
and subtropical regions of the Atlantic Ocean and can
tolerate wide range of environmental conditions including oxygen-poor and hypersaline water (Adams et al.
2014). In these regions Atlantic tarpon can be found
anywhere between offshore marine areas and seaconnected freshwater lakes, however, they usually inhabit coastal areas and estuaries (Crabtree et al. 1995; Brown
and Severin 2008; Adams et al. 2014). Atlantic tarpon
have a long life span of up to 50 or even 80 years, and
relatively late maturity (i.e. 7–12 years depending on sex
and region) (Crabtree et al. 1995; Andrews et al. 2001;
Adams et al. 2012). Although world-renowned as a sport
fish, the economic importance of Atlantic tarpon varies
among regions with catch-and-release angling being
more widespread in Gulf of Mexico and Caribbean Sea,
and commercial-artisanal fishing in equatorial South
America (de Menezes and Paiva 1966; Adams et al.
2012; Mateos-Molina et al. 2013). Atlantic tarpon is
currently listed as BVulnerable^ in the IUCN Red List
as the population abundances are still declining since the
1950 s mainly due to consumptive fisheries, habitat degradation, and bycatch mortality (Adams et al. 2012).
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Considerable ambiguity exists in the literature
concerning the life-history of Atlantic tarpon. While
researchers seem to agree that Atlantic tarpon spawn
in unknown offshore areas and larvae recruit to various
coastal and inland waters ranging from 0 to 45 PSU
(Crabtree et al. 1992; Adams et al. 2014), there is still
considerable uncertainty around the migratory ecology.
According to Myers (1949) and Riede (2004) Atlantic
tarpon is amphidromous. Brown and Severin (2009)
state that Atlantic tarpon is catadromous, but then go
on and note that it is not obligated to migrate into fresh
water. Finally, McDowall (1988) suggests that Atlantic
tarpon are not strictly diadromous at all. Although it has
been suggested that individuals inhabiting Lake
Nicaragua may complete their life cycles in fresh water
(see reference in Jones et al. 1977), this conclusion was
most likely incorrect because Brown and Severin (2008)
recently demonstrated that the individuals sampled from
Lake Nicaragua actually originated from the ocean. In
fact all Atlantic tarpon (n = 12) studied by Brown and
Severin (2008) clearly made use of freshwater habitats
(some large specimens for extended time periods),
therefore rendering the possibility of freshwater or at
least estuarine spawning. Hence, further studies on individual variability in life-time migration patterns and
the importance of freshwater habitats are warranted to
elucidate the migratory ecology of Atlantic tarpon.
The chemical composition of otoliths can be used to
retrospectively determine the environmental life-history
of Teleostei. Otoliths offer a continuous and permanent
growth history of fish, but additionally incorporate minor and trace elements from the water (Campana 1999).
These chemical markers, if incorporated in proportion
with ambient concentrations, can be then used to infer
fish migration patterns among habitats with different
water chemistries (Elsdon et al. 2008; Walther and
Limburg 2012). Strontium-to-calcium ratio (Sr:Ca) is
one of such markers that generally displays a positive
relationship with salinity (Secor and Rooker 2000;
Walther and Limburg 2012), and has been successfully
used in various environmental settings (e.g., Rohtla
et al. 2014; Payne Wynne et al. 2015). Barium-tocalcium ratio (Ba:Ca), however, generally displays a
negative relationship with salinity (Walther and
Limburg 2012), but the usefulness of this marker seems
to vary among locations (e.g., Crook et al. 2006; Rohtla
et al. 2015). Although the relationships between otolith
Sr:Ca or Ba:Ca and salinity have not been validated for
Atlantic tarpon, a validated relationship between otolith
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Sr:Ca and salinity exists for Pacific tarpon (Chen et al.
2008). The aims of the present study were to: (i) investigate the variability of individual migration patterns of
Atlantic tarpon using otolith Sr:Ca and Ba:Ca profiles,
and (ii) if possible look into detailed movements patterns between habitats with different salinity.

Materials and methods
Atlantic tarpon samples (n = 37) were purchased from a
local fish market at Cayenne (French Guiana) in
October of 2013. These fish were caught with drift
gillnets (BGuyana seine^) by commercial fishers from
various offshore sites near Cayenne. Although Atlantic
tarpon are not specifically targeted by fishers, they are
landed selectively and marketed if they weigh <15 kg.
Otoliths were extracted from the heads, cleaned and
stored dry in micro-tubes. Biological parameters of the
fish were also recorded when feasible (Table 1). In most
of the individuals an additional length measurement
(termed JOL in Table 1) was taken from the tip of the
closed lower jaw to the tip of the opercule to help to
estimate the size of the individuals in which only heads
were available. No Atlantic tarpon with a total weight
(TW) of >20 kg was sampled due to the reasons mentioned above. Sex could not be determined in most of
the sampled fish as only gutted individuals were available at the fish market. Two individuals were purchased
unprocessed (including the largest one in the sample),
but only small juvenile gonads were found. In Brazil,
the smallest mature male and female Atlantic tarpon
were 95 and 125 cm (FL) respectively (de Menezes
and Paiva 1966), and therefore it can be assumed that
the majority of Atlantic tarpon sampled in the present
study were immature.
In the laboratory, otoliths were embedded into epoxy
resin and transverse thin-sections were subsequently
obtained with a low-speed saw. These thin-sections
were ground and then polished with abrasive paper (grit
size P1200 to P4000) until the core area was visible.
Finally they were glued onto standard glass slides and
stored in clean plastic bags for later analysis. Otolith
43
Ca, 86Sr and 137Ba were quantified with laser ablation
inductively coupled plasma mass spectrometry (LAICPMS) in WM Keck Collaboratory of Plasma
Spectrometry (Oregon, USA). A VG PQ ExCell
ICPMS with a New Wave DUV193 excimer laser was
used. Before analysis, all otoliths were ultrasonically
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Table 1 Recorded biological parameters of sampled Atlantic
tarpon from the offshore waters of French Guiana. Asterisk denotes the individuals in which only the heads were obtained. All
measured lengths are in cm and masses in kg. JOL denotes the
additional length measurement that was taken from the tip of the
closed lower jaw to the tip of the opercule to help to estimate the
size of the individuals in which only the heads were available
ID

TL

FL

SL

JOL

SW

TW

1

130

112

108

-

14.3

-

2

111

94

92

-

8.9

-

3

91

81

76

-

4.9

-

4

98

85

81

21

6.5

-

5

102

96

86

22

7.6

-

6

121

108

105

-

12.1

-

7

120

106

102

23

11.5

-

8

84

76

73

-

4.5

-

9*

-

-

-

17

-

-

10

-

-

109

-

14.1

-

11*

-

-

-

29

-

-

12

94

83

79

21

5.6

-

13

60

54

52

-

1.7

-

14*

-

-

-

16

-

-

15

96

86

82

18.5

6.2

6.7

16

137

121

117

27.5

17.2

19.2

17

100

87

83

-

6.9

-

18

103

91

88

-

7.4

-

19

98

94

81

-

5.6

-

20

109

97

91

-

10.4

-

21

112

100

95

-

9.7

-

22

100

89

85

-

6.8

-

23

103

91

87

21

8.0

-

24

110

95

91

23

8.6

-

25

110

94

90

21

9.0

-

26

87

76

73

-

5.0

-

27

95

83

80

20

6.1

-

28

97

86

82

19.5

6.8

-

29*

-

-

-

28

-

-

30

77

67

64

14.5

3.5

-

31

96

85

81

20.5

6.7

-

32

88

80

76

18

5.4

-

33*

-

-

-

16

-

-

34

108

93

90

21

7.5

-

35

119

106

102

25

11.8

-

36

129

115

110

27

14.5

-

37

100

89

85

22

9.0

-

cleaned for 15 min in NANOPure water and dried in a
laminar flow hood. The laser was set at 7 Hz with a
40 μm ablation spot size and a scan speed of 10 μm s−1.
A continuous line scan was traced from the core area to
the ventral edge (Fig. 1), although not all transects
actually reached the edge of the otolith because some
edges were still embedded into epoxy resin. Helium was
used as a carrier gas. A glass reference material
(NIST612) was analysed before and after every 6–10
otoliths. Data reduction was achieved by following the
methods of Miller (2007) as described in Rohtla et al.
(2014). A nine-point running mean followed by ninepoint running median was used to reduce the noise and
smooth the Sr:Ca and Ba:Ca data.
In order to infer detailed fish migration patterns using
otolith Sr:Ca and Ba:Ca profiles threshold values of the
relevant biomes or habitats must be established. With
Atlantic tarpon biomes that are potentially identifiable
with otolith chemistry are fresh, brackish, sea, and hypersaline water. Unfortunately, only limited amount of
background data are available for our study region. We
know that Sr:Ca and Ba:Ca ratios in the estuarine waters
of Oyapock and Approuague rivers are ≈ 10.4 and
6.1 mmol·mol−1, respectively; the same values for the
upper reaches of Kaw River are ≈ 5.8 and
1.8 mmol·mol−1 (Kalle Kirsimäe, personal communication). We also drew on otolith threshold values provided
elsewhere, but also on current biological knowledge on
Atlantic tarpon and our results to determine the threshold values for our case. Conceptual life-history models
have been used before to aid the estimation of threshold
values for a studied species (e.g., Morales-Nin et al.
2012). Brown and Severin (2008) reported, based on a
limited sample size, that the otolith Sr:Ca threshold
values for Atlantic tarpon inhabiting the Gulf of

Fig. 1 Image of Atlantic tarpon otolith sectioned and polished in a
transverse plane. Note the laser transect starting from the core and
running towards the ventral edge
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Mexico and the Caribbean Sea are <2.1 mmol·mol−1 for
fresh water, 2.1–4.1 mmol·mol−1 for sea water, and
>4.1 mmol·mol−1 for hypersaline water. They did not
record a brackish water threshold and suggested it to be
somewhere in between the two first modes. In the present study, however, we recorded considerably higher
variation in otolith Sr:Ca ratios throughout the profiles
(i.e. up to 11 mmol·mol−1 for presumed hypersaline
experiences). Most importantly, lower Sr:Ca values
(i.e. fresh to brackish water) were mostly present in the
first parts of the profiles, which were usually followed
by a significant increase to higher Sr:Ca values (i.e. sea
water) in the later parts of the profiles. This is consistent
with current knowledge that Atlantic tarpon spawn in
offshore waters, recruit to coastal areas (e.g., lagoons,
estuaries-rivers), and sometime later in life embark on
longer marine migrations (Crabtree et al. 1995; Adams
et al. 2014). Therefore, based on available literature and
our results we considered the otolith Sr:Ca thresholds to
be: < 2.0 mmol·mol−1 for fresh water, > 2.0 and
<4.0 mmol·mol−1 for estuarine/brackish water, > 4.0
a n d < 6 . 0 m m o l · m o l − 1 f o r s e a w a t e r, a n d
>6.0 mmol·mol−1 for hypersaline water. Similar values,
although presented in wt%, are also reported by Shen
et al. (2009) who investigated Pacific tarpon in Taiwan.
To our best knowledge, otolith Ba:Ca thresholds have
been rarely reported in the literature. For example, a
otolith Ba:Ca estuarine threshold of >0.001 mmol·mol−1
was reported for the Gulf of Cádiz (Spain), but this was
actually based on hatchery-reared individuals from the
Mediterranean Sea (Morales-Nin et al. 2012). In the
present study, eight individuals had relatively stable and
low Ba:Ca values throughout their profiles with a mean
of 0.003 ± 0.002 (SD) mmol·mol−1 (e.g., Figs. 2a, c).
Furthermore, nearly all of the sampled individuals had
similarly low Ba:Ca values (at least) in the end of their
profiles (e.g., Figs. 2d, j), which should represent the
latest ambient conditions experienced by the fish before
capture. As all of the sampled individuals were landed in
full strength sea water (i.e. low Ba:Ca), marine experience was considered to occur at Ba:Ca values of
<0.005 mmol·mol−1 (mean + 1 SD) and estuarine experience at >0.005 mmol·mol−1. Estuarine experience is
here somewhat distinguished from brackish water experience and defined as individual fish being exposed to an
area in the estuary (i.e. within the mixing zone) or ocean
(i.e. within the estuarine plume) where releases of Ba
from riverine particulate matter occur in a manner that
result in elevated concentrations of available Ba (Coffey
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et al. 1997; Stecher and Kogut 1999) while Sr:Ca concentrations also remain high (i.e. brackish to sea water).
Dissolved Ba maxima in estuaries can occur at salinities
between 2.5 and 30 PSU (typically <20) depending on
river hydrology and Ba desorption dynamics from intertidal sediments (Coffey et al. 1997; Colbert and
McManus 2005). Therefore, due to the complicated nature of estuarine mixing dynamics, the absence of estuarine experience in otolith profiles (estimated from Ba:Ca)
does not exclude the possibility of brackish water experience (estimated from Sr:Ca) and vice versa.
Hypersaline and freshwater experiences were estimated
from Sr:Ca values only.

Results
Sr:Ca values in the smoothed profiles varied between
0.6 and 11.5 mmol·mol−1 with a mean of 4.4 ± 0.8 (SD)
mmol·mol−1. Ba:Ca values in the smoothed profiles
varied between 0.0004 and 0.18 mmol·mol−1 with a
mean of 0.009 ± 0.008 (SD) mmol·mol−1. Extremely
high Sr:Ca ratios were often accompanied by high or
extremely high Ba:Ca ratios that together strongly indicate hypersaline experiences (e.g., Figs. 2g, h).
However, high or extremely high Ba:Ca ratios were also
present in some individuals that did not possess extremely high Sr:Ca ratios, which was interpreted as
estuarine experience (e.g., Figs. 2b, j). This is also
supported by water chemistry analyses from the estuaries of Oyapock and Approuague, where high Ba:Ca and
Sr:Ca ratios were recorded simultaneously (Kalle
Kirsimäe, personal communication). In some individual
profiles, clear oscillatory Ba:Ca patterns were evident
with or without coinciding Sr:Ca patterns (e.g., Figs. 2b,
f). In general, Sr:Ca profiles were deemed more reliable
for estimating movement patterns, but Ba:Ca profiles
were used complementary to infer estuarine use in cases
where fish had experienced high ambient Ba conditions
(i.e. the estuarine mixing zone).
All sampled individuals made use of marine and
brackish water (although in varying extent), but only
some of them had experienced hypersaline (24 %) or
fresh water (8 %). After the offshore spawning/hatching
event the following facultative habitat use patterns were
identified based on Sr:Ca profiles: Type I (n = 18):
recruitment to brackish water (e.g., Figs. 2a-d) followed
by a complex set of inter-habitat shifting with marinebrackish (100 %; i.e. all individuals) and/or fresh water
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Fig. 2 Representative otolith Sr:Ca (
) and Ba:Ca (
)
profiles of Atlantic tarpon collected from offshore areas of French
Guiana: a-d brackish water recruits (Type I); e-i marine recruits
(Type II); j-k freshwater recruits (Type III); l hypersaline water
recruit (Type IV). Dashed lines indicate Sr:Ca thresholds between

fresh (< 2.0 mmol·mol−1), brackish (> 2.0 and <4.0 mmol·mol−1),
marine (> 4.0 and <6.0 mmol·mol−1 ) and hypersaline (>
6.0 mmol·mol−1) waters. ID numbers correspond to the numbers
given in Table 1

(11 %) experiences; Type II (n = 16): recruitment to
marine water (e.g., Figs. 2e-i) followed by a complex set
of inter-habitat shifting with marine-brackish (100 %),
hypersaline (50 %) and/or fresh water (6 %)

experiences; Type III (n = 2): recruitment to freshwater
(e.g., Figs. 2j, k) followed by a complex set of interhabitat shifting with marine-brackish, hypersaline and/
or freshwater experiences; Type IV (n = 1): recruitment
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Fig. 2 (continued)

to hypersaline water (e.g., Fig. 2l) followed by interhabitat shifting between marine-brackish and hypersaline water.
The prevailing habitat use pattern of Type I recruitment was inter-habitat shifting between marine and
brackish water with 44.5 % of individuals having no
or only occasional estuarine experience (i.e. Ba:Ca

values mostly stable and <0.005 mmol·mol−1; e.g.,
Figs. 2a, c) and 44.5 % having frequent estuarine experience (i.e. strong and prevalent peaks in Ba:Ca values;
e.g., Figs. 2b, d). Only 11 % of Type I individuals had
ventured into freshwater and stayed there for a considerable time (Figs. 2c, d). The prevailing habitat use
pattern of Type II recruitment was inter-habitat shifting
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between marine and brackish water with 25 % of individuals using estuarine waters occasionally (e.g.,
Fig. 2e) and 69 % frequently (e.g., Figs. 2f, h). Only
6 % of Type II individuals had ventured into freshwater
(Fig. 2i). Fifty percent of Type II individuals had also
experienced hypersaline conditions (e.g., Figs. 2g-i).

Discussion
There is no general migratory life-history utilized by
Atlantic tarpon inhabiting the offshore waters of French
Guiana. Instead, a myriad of recruitment and movement
patterns across a wide salinity range seem to exist. We
feel confident in the established thresholds because
similar thresholds have also been reported by Shen
et al. (2009) for Pacific tarpon in Taiwan (albeit presented
as wt%) and by Brown and Severin (2008) for Atlantic
tarpon in Central America. The use of otolith Sr:Ca as a
marker for investigating migratory behaviour and habitat
selection of Atlantic tarpon is indirectly supported by
experimental work conducted by Chen et al. (2008)
who demonstrated that the average otolith Sr:Ca range
of Pacific tarpon reared in salinities of 0, 10 and 35 were
0.9 to 1.8 mmol·mol−1, 2.7 to 3.7 mmol·mol−1 and 3.2 to
5.0 mmol·mol−1, respectively. This means that it is possible to differentiate even between brackish and marine
waters, although some overlap is expected to occur.
However, a lot is still unclear, including the temperature
effects on otolith elemental incorporation which is totally
unknown for the tarpons (Chen et al. 2008). All this
implies that the relationships between Atlantic tarpon
otolith chemistry and ambient factors such as salinity
and temperature need to be investigated more thoroughly
in the future. As a consequence, the results of present
study should be taken with some precaution.
Four distinct types of recruitment were identified in
the present study. It was estimated that 49 % of the
sampled individuals recruited to brackish water and
43 % to sea water. Only 5 % recruited to fresh water
and 3 % to hypersaline water. Although it was previously known that post-metamorphic larvae of Atlantic
tarpon can recruit to various coastal and inland nurseries
with varying levels of salinity (Zale and Merrifield
1989; Crabtree et al. 1995; Adams et al. 2014), the
proportional importance of such habitats has not been
previously quantified in detail. From a preliminary study
(n = 12) by Brown and Severin (2008) it can be judged
that 67 % of the sampled individuals recruited to marine
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water and 33 % to fresh water. The authors were unable
to distinguish between marine and brackish water, so it
is likely that these are combined in their study. It is also
noteworthy that the present study recorded considerably
higher Sr:Ca values than reported by Brown and Severin
(2008), and it almost seems that a whole set of higher
(i.e. marine) values are missing in their dataset. This
could be plausible because Brown and Severin (2008)
collected their samples from inshore or nearshore sites
(no offshore collections), while the individuals in the
present study originated from offshore sites.
Notwithstanding the aforementioned disparities in discriminating between marine and brackish water, it
seems that recruitment to freshwater nursery areas is
more widespread in the Caribbean Sea and especially
the Gulf of Mexico region than in the coast of French
Guiana. This could imply that different life-history strategies are at work or differences in the quality of freshwater habitats exist.
Presumed movement patterns across salinity gradients after the recruitment to nursery areas varied among
individuals. While some individuals seemingly resided
in a relatively constant ambient Sr:Ca regime, others
displayed large variations in otolith Sr:Ca that represent
shifts in ambient salinity, and therefore movements.
Although we cannot totally rule out the possibility of
alternating ambient chemistry around a sedentary individual, this is unlikely because major shifts in elemental
profiles were always prolonged in duration, and therefore cannot account for temporary changes in ambient
chemistry. Most of the presumed movements recorded
in the present study occurred between brackish and
marine water. This result is in agreement with previous
knowledge that Atlantic tarpon subadults and adults
mainly inhabit coastal areas and estuaries, but also fresh
water (Crabtree et al. 1995; Adams et al. 2014).
However, only 8 % of the individuals sampled in the
offshore waters of French Guiana had made use of fresh
water. This contrasts to the results of Brown and Severin
(2008) who demonstrated that all Atlantic tarpon sampled from the Gulf of Mexico and the Caribbean Sea
(n = 8) clearly made use of freshwater habitats. Whether
this disparity in reported results is due to distinct lifehistory strategies, differences in available freshwater
habitats or simply due to the fact that the Atlantic tarpon
included in Brown and Severin (2008) study were collected from inshore and nearshore habitats, is unknown.
The hypothesis of distinct regional life-history patterns
was put forward also by Brown and Severin (2008).
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Then again, the low share of post-settlement freshwater
usage among French Guiana Atlantic tarpon further
suggest that freshwaters of French Guiana may be unsuitable for most Atlantic tarpon, at least for longer
terms. However, there is some evidence that small sized
Atlantic tarpon penetrate the upper reaches of Kaw
River during monsoon periods in relatively large numbers (Sergei Põlme, personal communication).
At least 27 % of the sampled individuals were
interpreted as having had hypersaline water experience.
This result is somewhat to be expected as Atlantic tarpon
are known for wide salinity tolerance (Crabtree et al.
1992; Adams et al. 2014). However, the proportional
importance of hypersaline habitats has not been previously quantified. As many estuaries throughout the world are
becoming hypersaline due to droughts induced by climate
change (Diouf et al. 2006; Gillanders and Munro 2012),
such habitats may become increasingly widespread. This
will undoubtedly affect spatial structuring of species or
their populations (e.g., Simier et al. 2004), but will also
add an extra dimension to otolith chemistry based migratory history reconstructions in fish. These challenges
were recently addressed by Gillanders and Munro
(2012) who stressed that a combined set of elemental
and isotopic ratios will be necessary to determine whether
fish have been exposed to hypersaline water. Although
the present study did not look into isotopic ratios, there is
some evidence that Mg:Ca and Mn:Ca are of no use in
identifying hypersaline experiences in Atlantic tarpon
(M.R., unpublished data). It may also be that some individuals down-regulate their Sr incorporation to otoliths
irrespective of the ambient salinity (i.e. including hypersaline) (Panfili et al. 2015), in which case, hypersaline
experiences may be underestimated in the present study.
Atlantic tarpon cannot be regarded as catadromous or
amphidromous. The results presented in this study support the notion of McDowall (1988) that Atlantic tarpon
are not strictly diadromous. Instead we propose the term
‘euryhaline marine migrant (modified from McDowall
1988; Whitfield 1999) as Atlantic tarpon can inhabit
fresh to hypersaline water and are clearly facultative in
habitat selection after hatching in offshore areas. We
decided not use the term ‘marine migrant (sensu Elliott
et al. 2007) because Atlantic tarpon are known to use
fresh water rather extensively. Otolith element-tocalcium profiles obtained in the present study enable us
to quantify the entire environmental life-history of each
individual and can be regarded as one of the best methods
out there for answering such questions. Although otolith
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chemistry is generally the method of choice in inferring
the environmental history of fish, scale chemistry is often
the only method to work with if a species or population
under study is facing serious conservation issues
(Gillanders 2001; Campbell et al. 2015). Recent studies
on Atlantic tarpon scale chemistry show promising results in obtaining continuous element-to-calcium linescans (Seeley et al. 2015), but the inherent questions
about elemental incorporation mechanisms into scales
warrant further study. Although otolith sampling in
Atlantic tarpon is termed Bnot feasible^ in countries
where catch-and-release angling is the only fishing practice (e.g., USA; Woodcock and Walther 2014), it can still
be utilized in countries where commercial and subsistence fisheries target Atlantic tarpon.
In summary, this is the first study to provide some
insights into the migratory ecology of Atlantic tarpon
living in equatorial South-America, and only the second
in the whole distribution area that reports movements
from early ontogeny to subadult and adult stage. After
hatching in offshore areas most sampled individuals
recruited to brackish and marine nursery areas, only a
small proportion recruited to fresh and hypersaline water. After settlement to nursery areas, individual Atlantic
tarpon likely made use of various salinities in varying
extent. As Atlantic tarpon seemingly displayed facultative habitat selection after metamorphosis and no general migratory life-history emerged, it should be
regarded as ‘euryhaline marine migrant . Further study
is needed to look into potential regional correlations
between the share of Atlantic tarpon fresh water usage
and the quality of freshwater habitats as this may indicate habitat suitability and preference. Also, relationships between ambient and otolith chemistry should be
studied in detail, especially in hypersaline conditions.
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