Quantifying the nest microenvironment:

Impacts of an invasive plant on hawksbill hatching success and incubation temperature
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RESULTS

• The beach shrub Scaevola taccada is native to the
pacific, but invasive throughout the Caribbean,
largely due to introduction for coastal landscaping.
• Hawksbills tend to nest in or near vegetated areas.

• The invasive plant did not negatively affect hatching
success relative to open sand or native species.
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• An invasive plant is the new dominant species of vegetation at a high
density hawksbill nesting beach on Long Island, Antigua
• This dense shrub, Scaevola taccada, is very different from native plants,
giving rise to a suite of new interactions with nesting hawksbills
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• Species invasions are increasing with global change.
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Image 1. Hawksbills, such as this individual on Long
Island, Antigua, often seek vegetated areas for nesting.
Figure 1. (A) Seagrape (Coccoloba uvifera) is the previous dominant plant species
on Long Island, Antigua, but differs drastically with (B) the current dominant:
invasive Scaevola taccada.

METHODS
Monitoring Protocol
• Field work was conducted on Long Island (Jumby
Bay), Antigua, from June to November of 2015.
• With hourly patrols throughout the duration of the
monitoring season, we documented 290 hawksbill
(Eretmochelys imbricata) nests laid by 76 individuals.

Research Approach
• We sampled 8 nests
located in open sand,
25 nests with native
vegetation cover, and
17 with invasive S.
taccada cover.
• At all nest sites we
measured variables
displayed in Table 1.
• We measured
incubation
temperature with a
data logger placed
into the center of the
clutch during egglaying, and estimated
hatching success by
excavating nests postemergence.

Table 1. Variables of
interest for our evaluation
of hawksbill hatch success
and incubation
temperature.

Data Analysis
• We included variables of interest in a multiple
regression predicting each of the response variables.
• We used forward step variable selection using AIC to
rank model performance.
• We did not consider substrate particle size in the
incubation temperature models.
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RESEARCH QUESTIONS
• Does Scaevola taccada affect hawksbill hatching success and incubation
temperatures?
• More broadly, what microsite environmental variables or nest biological
variables best explain variation in hatch success and incubation
temperatures? (Figure 2)

Figure 2. A typical hawksbill nest site on Long Island,
Antigua, has many environmental factors that can
affect the nest environment. Just a few of these factors
are illustrated above.

FINDINGS
• Our data suggests that Scaevola taccada does not impact hatch success
or incubation temperature differently than native species.
• Nonetheless, we posit that the dense, invasive beach shrub may
preclude access to large areas of the nesting beach, acting as a barrier.
• We identified other key variables that better explain the variance in
hatch success and incubation temperatures.

Figure 3. An analysis of variance shows that associated
vegetation type does not affect nest hatching success.
Group means for hatch success ± 95%CI are shown. A
multiple regression controlling for many other variables
besides vegetation gave consistent results (below).

Other factors predicting hatching success
• The best performing multiple regression model
considering a suite of variables suggests that factors
such as substrate moisture (-) and sand organic
content (-) affect hatch success (Table 2).
• Associated vegetation was not a supported term.
Table 2. Model fit results for the best performing
multiple regression (ranked by AIC) of factors predicting
hatch success. Estimated model coefficients and
associated standard errors are shown. Bolded p-values
are significant (p<0.05). R2 = 0.74.

Factors predicting incubation temperature
• The invasive plant did not affect incubation
temperature differently than native species.
• Associated vegetation was not a supported term.
• The best performing multiple regression model
considering a suite of variables (Table 3) suggests
that nest deposition date and canopy height are the
most important factors, likely due to seasonal
temperature changes and wind exposure.
Table 3. Model fit results for the best performing
multiple regression (ranked by AIC) of factors predicting
incubation temperature. Estimated model coefficients
and associated standard errors are shown. Bolded pvalues are significant (p<0.05). R2 = 0.28.

