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ABSTRACT

Hawaiian Green Turtle Chelonia mydas Hawaiian subpopulation has most recently been assessed
for The IUCN Red List of Threatened Species in 2018. Chelonia mydas Hawaiian subpopulation is
listed as Least Concern.
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JUSTIFICATION

Justification:
The Hawaiian Green Turtle subpopulation is genetically isolated and restricted to the Hawaiian
Island region of the Central North Pacific (Figure 1 in the Supplementary Information; Dutton et al.
2008), and was designated a Distinct Population Segment under a recent US NOAA National Marine
Fisheries Service global status assessment (Seminoff et al. 2015). Analysis of published peer-
reviewed literature indicates that this endemic and genetically isolated Hawaiian Green Turtle stock
– interchangeably referred to as the Central North Pacific subpopulation – is either approaching or
has reached full recovery to pre-exploitation levels and anthropogenic hazards are not restricting
population recovery (Balazs and Chaloupka 2004a, Chaloupka and Balazs 2007). The previous
assessment of this subpopulation determined that its status is Least Concern; this update requires
no change to this subpopulation’s status.
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Criterion A. Reduction in population size
This Red List assessment used annual nester counts at one key rookery in the French Frigate
Shoals (FFS) as the index of abundance for this subpopulation. This index of abundance continues
to increase at 5.4% per year with fluctuations from year to year (Figure 2 in the Supplementary
Information), which are normal for nesting sea turtle populations because they are non-annual
breeders (Hughes 1982); the proportion of nesting females in any given year is dependent on
quality and quantity of foraging grounds in the preceding years (Limpus and Nicholls 1988) and
climatic effects such as El Niño events (Limpus and Nicholls 2000). For these reasons, the inter-
annual abundance trend increases then decreases due to fewer breeders in some years (for
instance in 1982/83, 1997/98, and 2015/16), following which abundance of nesters increases.
However, the increasing trend over time is clear (Figure 2 in the Supplementary Information).

The assessment of Hawaiian Green Turtle population abundance is based on monitoring the
number of female nesters at East Island, FFS, in the Northwestern Hawaiian Islands (NWHI; Figure
1 in the Supplementary Information). This 43-year data series is one of the longest nesting
abundance records for sea turtles worldwide and longer than one Green Turtle generation length
(often a restricting limit when determining population trends using IUCN Red List Criteria). Using
the 42-year nesting series, a robustly growing population trend of 5.44% (95% CI: 4.8-6.1) per
annum was estimated based on a Gompertz state-space population dynamics model that
accounted for regional ocean-climate effects driving breeding propensity and weighted by annual
sampling effort (Figure 2 in the Supplementary Information). These nesting trends on FFS represent
only c. 50% of all nesting in Hawaii and the numbers of mature animals nesting on East Island
alone exceed thresholds for threatened status under Red List Criteria.

Historically Green Turtles were subject to a degree of harvest around the Main Hawaiian Islands
(MHI) and the NWHI by Hawaiian people and outsiders (Kittinger et al. 2013). In the past 100 years
(approximately three Green Turtle generations; see Seminoff et al. 2015 and references therein) the
Hawaiian Green Turtle population was exploited for its meat (Witzell 1994, Chaloupka and Balazs
2007) and was depleted to around 20% of pre-exploitation abundance. However, exploitation
stopped in the 1970s. In 2004 it was estimated that Hawaiian Green Turtles were at 83% of their
pre-exploitation numbers (Balazs and Chaloupka 2004a), representing a population decline of
~17% to that point. Since then, the population has continued to grow at 5.44% per annum, and in
several places within the Hawaiian islands it is likely the turtles have reached carrying capacity
(Chaloupka and Balazs 2007, Wabnitz et al. 2010; but see Snover 2008).

While the Hawaiian Green Turtle subpopulation is still subject to a small degree of anthropogenic
threat, the causes for the population decline are understood, and most of these have been
addressed, reversed and/or ceased

Given the number of adult females is >2,500, the long-term population trend is and has been
increasing for decades at ~5.44% per annum (Balazs and Chaloupka 2004a, Chaloupka and Balazs
in prep.), the Hawaiian Green Turtle subpopulation is classified as Least Concern under IUCN Red
List Criteria.

Criterion B. Geographic range
Extent of occurrence (EOO) for the Hawaiian Green Turtle was defined as the area contained within
the shortest continuous boundary which encompassed all known occurrence for the Hawaiian
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Green Turtle, which includes the Main Hawaiian Islands (MHI) extending all the way up to the NWHI.
The minimum convex polygon around the MHI alone comprises some 41,000 km², and thus the
Hawaiian Green Turtle EOO is >20,000 km².

Area of occupancy (AOO) was defined as the nesting habitat, which is critical to turtle reproduction
and the smallest area essential to the survival of the population. There are ~226 km² of nesting
habitat currently used throughout the archipelago, using the 2 x 2 km IUCN minimum grid size, as
described in the previous assessment (Pilcher and Chaloupka, 2012). This estimate was derived by
taking the total linear distance of each current known nesting beach for Hawaiian Green Turtles in
the archipelago (113 linear total km of beach length for nesting site locations provided by Parker
and Balazs 2015), dividing by 2 to derive the number of grids, and multiplying by 4  (for each 2 x 2
km square grid). While this could trigger a Vulnerable assessment under criterion B2, there is no
continuing decline or fluctuation in AOO or the population; therefore, this subpopulation is also
classified as Least Concern under this criterion.

Criteria C and D. Population size of mature individuals
The number of mature female Green Turtles is ~4,000 (Balazs et al. 2015). This figure is also
supported by more recent analyses by Chaloupka and Balazs (in prep) which modelled the number
of nesters at East Island based on annual capture-mark-recapture histories (black dots, Figure 2 in
the Supplementary Information). The annual nester estimated are based on observed nesters
corrected for detection probability (as standard for any capture-mark-recapture based method),
because the capture-mark-recapture estimates are based on approximated a few weeks sampling
each season (and this is highly variable) to get the annual estimate (whole of season). Hence those
estimates are derived with variable precision (measurement error).

The modelled trend in Figure 2 (see the Supplementary Information) is a density-dependent
population model (Gompertz model) fitted to the dots accounting for the sampling error in deriving
those dots and the process error (environmental variability) related to regional ocean-climate
factors driving the actual nester abundant each season.

Females comprise ~61% of all adult-sized turtles (Balazs et al. 2015), suggesting the number of
mature individuals (including males) at ~6,550. While this is lower than the 10,000 mature
individuals threshold for a Vulnerable listing, there is no continuing decline, and there are no
extreme fluctuations in EOO, AOO, or number of mature individuals, making this subpopulation
Least Concern under both criteria.

Criterion E. Quantitative analysis of the probability of extinction
A formal quantitative analysis of the probability of extinction of Hawaiian Green Turtles has not
been conducted. Chaloupka and Balazs (2007) earlier suggested that nesters might be nearing
carrying capacity at nearly 500 nesters per annum at East Island, but the inclusion of more recent
nesting data indicate the population is growing at a rate of 5.44% per annum (Chaloupka and
Balazs in prep.) and recent years have supported over 700 nesters. Tiwari et al. (2010) concluded
the beach at East Island was well below carrying capacity and was capable of supporting an even
larger nesting population.
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Geographic Range
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EXTERNAL DATA

Systematic monitoring scheme : Yes

In-place land/water protection
Area based regional management plan : Yes
Occurs in at least one protected area : Yes

In-place education
Included in international legislation : Yes
Subject to any international management / trade controls : Yes
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