
Rise and decline of the hawksbill turtle in the southern Gulf of 

Mexico as response to short and long term environmental variation

The number of hawksbill turtle (Eretmochelys imbricata) nests in Southwest Mexico has dramatically decreased since 2001 after 20 years of continuous

increase. This phenomenon may be attributed to habitat modification, fishing mortality and coastline erosion. Here we propose that long and short term

climate variability have had an unnoticed yet crucial role regulating total number of laid eggs.
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By using the logistic growth

model forced with the decadal

trend of the AMO (~10

years), 87% of the variance of N

is absorbed. Residuals were

correlated to quasi-decadal (~14

years) trend of NAO.
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Model Residuals

The remaining high frequency

variation of the population is

correlated with the ~3.5 year signal

of theNAO (i.e. El Niño).

0

2

4

6

14.0 9.3 7.0 5.6 4.7 4.0 3.5

S
p
ectral d

en
sity

Period (years)

NAO

0

0.5

1

1980 1985 1990 1995 2000 2005 2010

Estimated PT 10 (using inv AMO 10)

Observed PT 10

Residuals

0

2

4

14.0 9.3 7.0 5.6 4.7 4.0 3.5

S
p
ec

tr
al

 d
en

si
ty

Period (years)

Population trend

Although the mechanisms behind the

relationship between PT and the total

population size remains unknown, we

hypothesize that such high frequency is

strongly related with the individual

nesting frequency which also

approaches 3.5 years.

The effect of other factors such as coastal erosion and poaching are still being

evaluated. However, if the goal of current conservation strategies is at least

mitigate potential and actual threats to this species, is imperative to discern

among all putative factors affecting Atlantic hawksbill sea turtle

populations, including natural climate variability.
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Hamming filter (10 years) As environmental 

variability indicators 

we used the  (inverse 

of the ) Atlantic 

Multidecadal

Oscillation Index 

(AMO) and the 

North Atlantic 

Oscillation Index 

(NAO), which 

summarizes the status 

of oceanic and 

atmospheric 

conditions over the 

Atlantic Ocean in the 

northern hemisphere.
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trend (PT)

Biological and physical 

time series were treated 

by time-specific trend 

isolation (Hamming 

filter) and temporal 

signal identification 

(periodograms) 

We defined the ratio 

between the total 

number of nests at time 

t minus the number of 

nests at t+1 as index of 

population change (PT)
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