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Abstract
Florida contains some of the most essential sea turtle nesting sites in the world. Palm
Beach County speciﬁcally accounts for over 25% of all hatchlings from the United
States each year, while covering less than 7% of the total nesting area. However, many
of these beaches have been designated as critically eroding, through sediment
removal due to major storm events and human development on the coast. A warming
climate can also magnify these conditions with stronger and more frequent storms.
Therefore, a popular response in mitigating coastal erosion can be to nourish beaches
using sediment from a borrow site, either from offshore, an adjacent inlet, or upland
mines. These continued nourishment efforts can greatly diminish storm impact on
coastal communities, maintain necessary coastal tourism locations, and preserve
essential sea turtle nesting habitats. In recent years, however, the effect of this
nourished sediment on sea turtle nesting patterns has come into question. The sand
composition of nourished beaches can become altered over time, which can greatly
impact nest site determination, ﬁnal digging activity, egg chamber depth, sex ratios,
ease of hatchling emergence, and the overall success of a nest. Therefore, it is the
goal of this study to analyze the characteristics of borrowed sediment on nine sites in
Jupiter, FL and compare these results to sites that are non-nourished. Speciﬁcally,
sand color, grain size, carbonate content, and average temperature will be examined.
The results of this study will aid in determining the sediment characteristics necessary
for optimal sea turtle nesting behavior, as well as assessing the impacts of beach
nourishment projects on nesting and hatching success.

● Mean sediment size varied
between 1.06 and 1.39 ϕ
(medium sand); with the
coarsest measured at R13,
R21, and R34
● The poorest sorting was
measured in the northern
portion of the study area at
R13-R21 (moderately
sorted). Towards the south
the sediment was
moderately well sorted
Fig. 4. Mean grain size vs. sorting of the surface sediment averaged throughout the
season and for all sites on the beach.

● Percent of carbonate ranged
from 47-65% across the study
site
● The highest values were
found at the most northern
sites, corresponding to the
more poorly sorted sediment
● The lowest carbonate content
was located in the middle of
the study area (R24-R31)

Study Area
● Beach nourishment projects have been conducted in
three segments from Jupiter Inlet to ~8 km south in
Palm Beach County, FL (Figure 1)
● Data will be collected from nine sites along the beach
● Seven sites are located within the area of nourishment
in 2020 with two sites south of the map used as control
● The inlet is dredged on near-annual basis with sediment
placed within Segment 1. Segment 2 was nourished in
2020 with offshore sediment
● Sediment type is ﬁne to medium coarse sand (0.4 - 1.8
ϕ) that is moderately sorted (0.5 - 1.20 ϕ) (Brown &
Briggs 2020)
● Longshore sediment transport is predominantly south

Fig. 5. Percent of carbonate in the sediment for each zone averaged throughout the
season and for all sites on the beach.

● The ratio of nests to false

crawls mostly exceeded the
generally accepted ratio of
1:1
● Only Zone 2 had equal false
crawls to nesting
● Zones R24 and R41 had the
highest number of false
crawls compared to nesting

Fig. 1. Segment sizes and locations of
nourished and non-nourished sites in
Jupiter, FL (Brown & Briggs 2020).

Methods
● Sediment sampling conducted at time-events representing early (March), mid (July), and
late (October) sea turtle nesting season, totaling 27 surveys
● Three crosshore locations at each transect samples at the back-beach (typical green and
loggerhead nest sites), the mid-beach (typical loggerhead and leatherback nest sites),
and the shore (leatherbacks and ocean emergence for all sea turtles)
● At each cross-shore location, sediment was sampled from the surface, 45 cm below
surface, and 75 cm below surface to capture average depth of egg chambers (Figure 2)
● Samples were analyzed for grain size distribution and bulk statistics (i.e., mean grain
size and sediment sorting) using a Ro-Tap Sediment Shaker
● Carbonate content is based on dissolution in diluted hydrochloric acid
● Munsell color chart used to visually determine color
● HOBO temperature loggers were also installed at the two depths with continuous
recording throughout the nesting season for comparison with sediment properties and
sea turtle success statistics

Fig. 2. Procedure of sediment sampling at
different depths.

Fig. 3. Green sea turtle hatchling. Photo taken by
Broward County Sea Turtle Program. All sea
turtle activities were conducted by trained and
authorized personnel under FWC-MTP-214.

Discussion
The highest hatching success occurred in areas with better
sorted and ﬁner grained sand, with lower carbonate content.
However, these sediment properties also corresponded to higher
occurrences of false crawls. The highest hatch success was
measured at the control site (although this is also the location
with the most narrow beach – per ﬁeld observations). Statistical
analysis in the form of correlation tests revealed that mean (ϕ)
and carbonate (%) had little to no effect on hatching success
(0.06 and 0.12 respectively), but sorting (ϕ) was negatively
correlated (-0.51). Therefore, nests with more well sorted
sediment had higher hatching successes than those with poorly
sorted. Next, temperature data will be analyzed and compared
with the sediment properties and sea turtle success statistics. In
addition, these data are averages of the beach conditions and
compared with the average success of all three nesting sea turtle
species. Further examination separating the species, the
cross-shore location on the beach, and variability with sediment
depth may elucidate different patterns and sensitivity of the sea
turtles to various conditions. Evaluating the data as an average
of the ﬁeld conditions (presented here) will be compared with the
categorized data to determine what resolution of ﬁeld sampling
is needed for future studies. We hope these results can help
support coastal management and conservation efforts along
south Florida beaches.

Summary
The objective of this study was to examine the possible
inﬂuence of nourished sediment on sea turtle nesting and
hatching success in Palm Beach County, FL. Overall, the
study site had medium, moderately well sorted sand and an
average of 53% carbonate content. Higher hatching success
was correlated with more well sorted sediment, while the
other sediment characteristics did not seem to have any
signiﬁcant effect. The northern and southern study sites
had the most coarse and poorly sorted sediment, but
differed signiﬁcantly in carbonate content. Interestingly, the
site with the most amount of nests (as well as false crawls)
had the lowest hatching success across all 9 sites. On the
other hand, the site with the greatest hatching success had
some of the lowest amount of nests. However, results and
analysis of this study are still ongoing. More characteristics,
such as temperature, and statistical tests will be included in
the future.
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Fig. 6. Nest vs. false crawl occurrences for all sea turtle species averaged throughout
the season and for all sites on the beach.

● Hatching success varied

Fig. 7. Mean hatching success percentage for all sea turtle species averaged throughout
the season and for all sites on the beach.

and showed increases on
the end zones
● Lowest hatching success
occurred at R27 and R41
● The highest hatching
success occurred at R24
and R51
● Overall, hatching success
was 68% which is severely
low compared to the
average 90-95% (BCSTCP
2021)
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