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Our analyses of long-term abundance trends at EP Leatherback index nesting beaches corroborated previous
reports from long-term monitoring projects on primary nesting beaches in Mexico (Sarti Martinez ef al. 2007)
and Costa Rica (Santidrian Tomillo ef al. 2007), which demonstrated that nesting abundance has declined more
than 90% since the 1980s (Spotila et al. 2000; Figure 2 and Tabk 1 i attached PDF). The drivers of this
decline—both anthropogenic (e.g. bycatch, egg harvest) as well as environmental (e.g. resource limitation)—
have been described in detail (for review see Wallace and Saba 2009). Furthermore, long-term monitoring and
conservation programs at the index nesting beaches in Mexico and Costa Rica have essentially eliminated threats
from human consumption of eggs and nesting females, and ongoing efforts at important beaches in Nicaragua are
increasing in effectiveness (Urteaga ez al, 2012). Nonetheless, the abundance of this subpopulation remains
perilously low, and contimues to decrease slowly toward extinction. Fisheries bycatch is still considered the major
obstacle to population recovery (Wallace and Saba 2009, Wallace et al. 2013).

Assessment Procedure

We assessed the status of the East Pacific Leatherback subpopulation by Criteria A-D; because no population
viability analysis has been performed, Criterion E coukd not be evaluated.

Criterion A; We compiled time series datasets of abundance of nesting females or their nesting activities from all
index beaches for the East Pacific subpopulation, including five beaches in México, one site (comprised of three
beaches) in Costa Rica, and three beaches in Nicaragua, which together account for the vast majority of
abundance for this population (Tablk 1 in attached PDF). Time series used were <10 years (Nicaragua) and
between 15->20 years (Mexico and Costa Rica), and included counts of monitored nesting activities (e.g. tracks
or nests) or individual nesting females. For marine turtles, annual counts of nesting females and their nesting
activities (more often the latter) are the most frequently recorded and reported abundance metric across index
monitoring sites, species, and geographic regions (NRC 2010). We presented and analysed all abundance data
in mumbers of nests yr'l, as this metric was the most commonly available (Table 1 i attached PDF).

We calculated annual and overall population trends for each rookery within the subpopulation, and then
calculated the average subpopulation trend by weighting rookery population trends by historical rookery
abundance relative to historical subpopulation abundance. We only included time series datasets of >10 yr n
trend estimations, although we included all rookeries for which we were obtained abundance values in the overall
summary tables (Table 1 in attached PDF).

The most recent year for available abundance data across all rookeries and subpopulations was 2010. Where
time series ended prior to 2010, we estimated population sizes for each rookery through 2010 based on the
population trend for existing years. Furthermore, if a longer time series for a rookery within a subpopulation was
available that reflects a trend not captured by shorter time series, we estimated historical abundance to calculate
overall declines for that subpopulation. For example, abundance data for three of five index sites in the Mexican
Pacific—the East Pacific subpopulation—begin in the early 1980s, while the remaining sites (ie., Barra de la
Cruz and Cahuitan, Oaxaca) begin in the early 1990s (Table 1 i attached PDF). All other sites in Mexico, as
well as other sites within the same subpopulation (i.e., those in Costa Rica), showed a decline of >97% beginning
in the 1980s, whereas the Barra de la Cruz and Cahuitan showed much less dramatic declines, because those
time series began after the broader population decline had already begun to occur. Given the synchrony in inter-
anmual abundance fluctuations and historical reports of high abundance among these rookeries (Eckert 1993), we
assumed that the abundance at Barra de la Cruz and Cahuitdn was similar to that of other Mexican rookeries at
the beginning of those time series, ie., 1982 (L. Sarti Martinez pers. comm.). This allowed us to standardize
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trend and abundance estimates within the Mexican rookeries.

To evaluate Criterion A, three generations (or a minimum of ten years, whichever is longer) of abundance data
are required (IUCN 2011). For A2, data from three generations ago (~100 yr) are necessary to estimate
population declines begnning three generations ago through the present (i.e. assessment) year. The challenges of
this requirement on long-lived species like marine turtles—with generation lengths of 30 yr or more—are obvious
(see Semnoff and Shanker 2008 for review). Abundance data from ~100 yr ago are not available for
Leatherbacks anywhere in the world. We considered extrapolating backward using population trends based on
current datasets inappropriate because estimates produced woukl be biologically unrealistic and unsubstantiated,
given what is currently known about sea turtle nesting densities on beaches and other factors (Mrosovsky 2003).
In the absence of better information, we assumed that population abundance three generations (~100 years, one
generation estimated 30 yr; see below) ago was similar to the first observed abundance than to assume that the
population has always been in a decline (or increase) of the same magnitude as in the current generation (Table 1
in attached PDF). A similar approach was used in the Red List assessment of another long-lived, geographically
widespread taxon, the African Elephant (Blanc 2008). Thus, to apply Criterion A to this subpopulation, we
assumed that the abundance at the beginning of an availabk time series dataset had not changed significantly in
three generations, and therefore used the same abundance value in trend calculations (Tables 1 and 2 m attached
PDF).

We also applied Criterion A4 to the East Pacific subpopulation, using the same overall scheme as described
above. Criterion A4 permits for analysis of population trend during a “moving window” of time, i.e. over three
generations, but where the time window must include the past, present, and fiture. Therefore, we made the same
assumption about earliest available historical abundance being equivalent to the subpopulation abundance for
generations past, and estimated future population abundance in 2020, 2030, and 2040, i.e. within one
generation. This fisture projection assumes that the derived population trend will continue without deviation during
the next generation. Implicit in this assumption is that no changes to degree of threats impacting rookeries or the
subpopulation will occur during that time. We deemed this to be a reasonable assumption, based on available
mformation, because threats to Leatherbacks in this region that have caused observed declines have not ceased
and are not reversible (for review, see Eckert et al. 2012; Wallace and Saba 2009; Wallace ef al. 2011, 2013),
and new threats are emerging (e.g., coastal development (Wallace and Piedra 2012). Based on application of
Criterion A4 to the available data, this subpopulation will have declned by 99.9% by the year 2040, or within
one generation (Table 2 in attached PDF). This would correspond to a total subpopulation abundance of
approximately 52 nests per year—roughly seven females per year—at the index sites, or fewer than 30 adult
femalkes total, which could represent functional extinction, as is currently reported for the formerly large
Leatherback rookery at Terenggam, Malaysia (Chan and Liew 1996, Tapilatu ef al. 2013).

Criterion B: We defined extent of occurrence (EQQ) as the total area inchuded within the georeferenced
boundaries of the East Pacific Leatherback subpopulation (Figure 1 i attached PDF), which we calculated to be

>46 million km?. We defined area of occupancy (AOO) as the linear distribution of nesting sites within the EQO,
multiplied by 2 km to account for the IUCN Guidelines for calculating linear AOOs using mininum grid cell size

of 2 kmx 2 km. The AQQ for this subpopulation was calculated in excess 0f 2,000 km?. Due to the broad
distribution of the EP Leatherback subpopulation, Criterion B did not meet thresholds for any threatened

category.
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Criterion C: To apply Criterion C, we first calculated the number of mature individuals in the subpopulation, ie.,
the total mmmber of adult females and males. First, we divided the current average anmial mmber of nests
(=926, Table 1 in attached PDF) by the estimated clutch frequency (i.e. average number of chitches per female;
n=7.2, Rema et al. 2002) to obtain an average annual munber of nesting females. Next, we multiplied this value
by the average remigration interval (i.e. years between consecutive nesting seasons; n=3.7 yr, Remna et al. 2002,
Santidrian Tomillo et al. 2007) to obtain a total number of adult females that included nesting as well as non-
nesting turtles. Finally, to account for adult males, we assumed that the sex ratio of hatchlings produced on
nesting beaches in the East Pacific (approximately 75% female, or 3:1 female:male ratio) reflected the natural
adult sex ratio. This calculation provided an estimated mature adult population of 633 individuak, which triggered
a threat category under Criterion C (Endangered). In addition, this subpopulation is exhibiting an estimated
continuing decline of at least 25% in one generation (CR). Taken together, the East Pacific subpopulation meets
the threshokds for the Endangered under Criterion C (EN CI).

Criterion D: The East Pacific subpopulation has 633 mature individuals, and we defined “locations™ as biological
rookeries, i.e. genetic stocks, within the EOO (n=1; Dutton ef al. 1999). These values meet threshokls for
Vulnerable under Criterion DI and D2 (VU D1+2).

Estimating Generation Length:

Leatherback age at maturity is uncertain, and estimates range widely (see Jones et al. 2011 for review).
Reported estimates fall between 9-15 yr, based on skeletochronology (Zug and Parham 1996), and nferences
from mark-recapture studies (Dutton et al. 2005). Furthermore, updated skeletochronological analyses
estimated Leatherback age at maturity to be between 26-32 yr (imean 29 yr) (Avens et al. 2009). Extrapolations
of captive growth curves under controlled thermal and trophic conditions suggested that size at maturity could be
reached i 7-16 yr (Jones ef al. 2011). Thus, a high degree of variance and uncertainty remains about
Leatherback age at maturity in the wild. Likewise, Leatherback lifespan is unknown. Long-term monitoring
studies of Leatherback nesting populations have tracked individual adult females over multiple decades (e.g.
Santidridn Tomillo et al. unpublished data, Nel and Hughes unpublished data), but precise estimates of
reproductive lifespan and longevity for Leatherbacks are currently unavailable.

The TUCN Red List Criteria define generation length to be the average age of parents in a population; older than
the age at maturity and younger than the oklest mature individual (TUCN 2011). Thus, for the purposes of this
assessment, we estimated generation length to be 30 yr, or equal to the age at maturity (estimated to be 20 yr on
average), plus a conservative estimate of reproductive half-life of 10 yr, as assumed by Spotila et al. (1996).

Sources of Uncertainty

Although monitoring of nesting activities by adult female sea turtles is the most common metric recorded and
reported across sites and species, globally, there are several disadvantages to using it as a proxy for overall
population dynamics, some methodological, some interpretive (NRC 2010). First, because nesting females are a
very small proportion of a sea turtle population, using abundance of nesting females and their activities as proxies
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