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Abstract: Juvenile green sea turtles (Chelonia mydas L.) aggregate and develop to maturity in nearshore coastal habitats,
putting them in close proximity to beach restoration projects. This study’s objective was to determine if the Broward
County Shore Protection Project negatively altered the distribution of green turtles along the County’s shallow (< 8 m)
reef systems. For five consecutive years, ‘Shark Fishing’ surveys were conducted to record abundance estimates and dis-
tribution profiles before and after completion of the beach nourishment project. While pre-construction surveys revealed
the natural fluctuation of sea turtle abundance within the nearshore waters, a universal decline in turtle sightings was re-
corded for both the project area (25%) and the control site (12%) after beach construction activities. Even so, the distribu-
tion of turtles was not adversely affected or skewed, as 89% of the turtles sighted during post-construction surveys
within the project area were recorded along reef resources adjacent to the beach fill reaches.

INTRODUCTION

Green turtle (Chelonia mydas L.) hatchlings migrate off-
shore and spend 3-5 years in a sustained pelagic stage, feed-
ing and growing in the open ocean. Unlike other species of
sea turtles, greens often return to shallow coastal waters as
sexually immature, ‘dinner-plate’ sized (i.e. < 65 cm straight
carapace length) juvenile turtles [1]. As juvenile green turtles
aggregate along coastal reef habitats, they gradually com-
plete a dietary shift from omnivory to herbivory, feeding
upon benthic marine flora (i.e. macroalgae and seagrass) in
the nearshore [2, 3] (Fig. 1). Recent studies have shown that
juvenile greens exhibit home ranging behavior and foraging
site fidelity, as they may be observed at any one site on a
daily basis, and when displaced, return to the same site [4-6].
This feature of their ecological behavior suggests, at any one
time and place, systematic observations will provide an ac-
curate estimate of overall population size and distribution
within a local region.

Conservation efforts, such as the Florida SNBS (State-
wide Nesting Beach Survey) and INBS (Index Nesting
Beach Survey) programs, have been focused towards nesting
females and hatchling success [7], however, little has been
done to assess juvenile green turtle populations along shal-
low reef habitats. Until recently, there have been no system-
atic or quantitative studies available to determine turtle
abundance along any of the South Florida nearshore reef
systems. Makowski (2005) [8] describes the “Shark Fishing’
towed-diver survey technique that can estimate the abun-
dance and distribution of juvenile green turtles in shallow
water developmental habitats. ‘Shark Fishing’ surveys aid in

*Address correspondence to this author at the Marine Science & Biological
Research Department, Coastal Planning & Engineering, Inc., Boca Raton,
Florida, USA; Tel: 1-561-391-8102; Fax: 1-561-391-9116;

E-mail: CMakowski@coastalplanning.net

1874-4508/08

identifying juvenile turtles and their preferred range so con-
servation managers can take appropriate steps to protect en-
dangered populations. In many areas, reefs that supply the
necessary vegetation for juvenile greens to reach sexually
maturity are located within nearshore (i.e. < 8 m deep) wa-
ters; thus, putting these developmental habitats in close prox-
imity to beach protection projects [6].
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Fig. (1). Juvenile green turtles (Chelonia mydas L.) utilize the reef
in the nearshore zone of Broward County, Florida, as either forag-
ing areas or refuge sites.

In 2005/06, the Broward County Shore Protection Project
— Segment 111 was conducted between Port Everglades and
the Broward/Miami-Dade County line. The project fill area
was approximately 10.97 km in length and provided beach
nourishment for the majority of the County Segment Il
coastline, including John U. Lloyd State Park, Dania Beach,
and the Hollywood/Hallandale shorelines. The estimated
sand fill volume for this project was approximately 1.92 mil-
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lion cubic yards (mcy) of approved beach-compatible sand
[9].

The objective of this pilot study was to determine if the
distribution of juvenile green turtles would be affected by
beach construction activities. For the past five years, ‘Shark
Fishing’ surveys have been conducted in Broward County,
Florida, to see if the patterns of aggregation within the juve-
nile populations altered between pre-construction and post-
construction events. Our goal was to reveal if turtles would
completely avoid habitats parallel to beach fill areas, thereby
leading to a higher cropping of marine vegetation in other
areas.

Overall, juvenile sea turtle population records assist con-
servation managers and environmental regulatory agencies
by providing data on turtle presence over specific reef

resources. An annually updated geodatabase of turtle sight-
ings allows conservationists to assess effects that beach
nourishment activities may have on resident sea turtle popu-
lations, and to determine if these effects cause either tempo-
rary fluctuations or long-term variation in the population
dynamic. With such knowledge, managers will be better po-
sitioned to protect specific reef resources, and the endan-
gered juvenile green turtles that depend upon them during
this important stage of their development.

MATERIALS AND METHOLOGY
Project Area

The Broward County shoreline is subdivided into three
Segments (I, I, and I1I) for the purposes of the County’s
shore protection management program (Fig. 2). Segments I
and Il are delineated by the Florida Department of Envi-
ronmental Protection (FDEP) survey R-monuments, and
were the only areas surveyed for juvenile sea turtle popula-
tions in this study. Segment Il was 18.3 km in length, and
extends from Hillsboro Inlet (R-25) to Port Everglades Inlet
(R-86). Segment I11 was 13.3 km in length, and extends from
Port Everglades Inlet (R-86) to the Broward County/Miami
Dade County Line (R-128).

The Broward County Shore Protection Project — Segment
111 was constructed from May 14, 2005 through February 8,
2006. The project resulted in the placement of an estimated
1.92 mcy of approved sand along two reaches of beach, the
John U. Lloyd Beach State Park (JUL) shoreline and the
Hollywood/Hallandale/Dania (HHD) shoreline. The JUL
beach fill project area extended from R-86 to R-92 (northern
reach of Segment I11), and received approximately 0.54 mcy
of sand. The HHD beach fill project area extended from R-
99 to R-128 (central and southern reaches of Segment Ill),
and received approximately 1.39 mcy of sand. Fill placement
was eliminated between R-92 and R-99 to minimize poten-
tial impacts. Segment Il received no beach fill and served as
a ‘no construction’ control [9].

Survey Procedures

The “Shark Fishing’ technique consisted of a towed diver
survey method that documented the abundance and distribu-
tion of sea turtle populations with no handling and minimal
disturbance to individual turtles [8]. Single vector transects
were plotted over, and limited to, the first landward reef tract
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within Broward County. All surveyed habitat was located in
water depths less than 8 m and ran parallel to both the Seg-
ment |11 beach construction experimental area and the Seg-
ment Il control site. Each survey was performed in the late
Spring/Summer of the appropriate year, when juvenile green
turtle recruitment in nearshore waters is estimated to be the
highest [10].

Surveys were performed once in a north-bound direction
and once in a south-bound direction, and always on different
days. Two in-water observers were towed approximately 10
m behind a slowly moving (1.5-2.0 knots) research vessel
(Fig. 3). The in-water observers visually scanned the area
directly below and to the left (port observer), and directly
below and to the right (starboard observer), to the extent of
the visibility underwater (typically, ~10 m). Towed divers
reported turtle sightings to on-vessel personnel, who then
took a locational fix for that specific sighting. Each sighting
was recorded on a laptop computer and identified via a
Trimble AgGPS Differential Global Positioning System
(DGPS) with Pro Beacon interfaced to the Coastal Oceano-
graphic Hydrographic Data Collection and Processing (HY -
PACK®MAX) program. The HYPACK®MAX software was
used to store exact turtle positions along the reef, as well as
the time and date of the observation. Other data (e.g. weather
conditions, underwater visibility, behavior of the turtle) were
added to each sighting from the field notes.

After being located, the turtles usually swam in a perpen-
dicular direction away from the boat, decreasing the chances
of being recounted. In addition, onboard observers recorded
the positions of surfacing turtles. During all surveys, turtles
were never touched or put at risk.

Data Analysis

Using ArcView version 9.2 geographic information sys-
tem (GIS) software, all turtle sightings were plotted on laser
airborne depth sounder (LADS) contour maps and incorpo-
rated into a spatial-controlled geodatabase, which supplied
an interactive platform to analyze the turtle’s positional data
(Fig. 4). Overall turtle abundance was recorded for all five
surveying years and applied to a single-factor analysis of
variance test (ANOVA), which determined if the Broward
County juvenile population had significantly changed as a
whole over time. Paired T-tests were performed to reveal that
the survey data was consistent among pre-construction and
post-construction events. Once similarities were established,
a non-parametric Mann-Whitney rank sum U test was carried
out to show if there were significant differences in turtle
sightings between the pre- vs post- treatments for both the
Segment Il control site and the Segment Ill experimental
area. Analyses were conducted with SPSS software; signifi-
cance was based on P<0.01, as survey sample sizes were not
sufficiently large enough to provide a reasonable approxima-
tion of the sampling distribution over time.

Percentage comparisons were made to see possible trends
that beach construction activities may have had on juvenile
turtle populations. The percent difference of pre-construction
versus post-construction events was calculated for turtle ob-
servations within the Segment Il control site and the Seg-
ment |1l experimental area. Also, comparisons of sighting
distribution revealed the percent of turtle observations along
project fill areas in Segment Ill versus those that avoided
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Fig. (2). The Broward County, Florida shoreline, including the Segment Il control site and the Segment I11 experimental area. The following

figure is NTS.

such areas. Due to differences in habitat characteristics be-
tween Segment Il and Segment Ill (e.g. water clarity, reef
structure, resident marine flora, etc.) direct comparison of the
two Segments was not deemed scientifically valid. Mean

values are followed by their standard deviation, unless oth-
erwise noted. Percentage comparisons do not carry a level of
power, and thus should not be considered significant/non-
significant.
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Fig. (3). View from the stern of the research vessel showing the
‘Shark Fishing’ surveying technique. The circles mark where the
in-water observers are towed approximately 10 m behind the vessel.

RESULTS

Based on external morphological appearance, observers
identified all of the sea turtles sighted during the survey as
juvenile green turtles (Chelonia mydas L.); no other species,
or size class, of sea turtles were observed during these inves-
tigations. Turtles were observed as either resting on the bot-
tom, swimming slowly over the reef, or breathing at the sur-
face. None of the observed turtles appeared distressed by
researcher presence; rather, they usually departed by slow,
yet deliberate swimming, in a direction perpendicular to the
boat’s heading (transect vector). Mean summaries from all
surveying years are provided in Table 1.

Countywide

Surveys conducted from 2003 through 2007 yielded an
annual mean of 46 (+/-8 sd) juvenile green turtle observa-
tions throughout Broward County. The estimated density of
turtles, based upon the length of the surveyed area (~31.6 km
for Segments 11 and 1l1), totaled at least one turtle observa-
tion every 0.69 km. The minimum estimated abundance was
39 sightings during the pre-construction year 2004, while the
maximum estimated abundance was 59 during the pre-
construction year 2005. A 16% decrease in turtle observa-
tions was shown when the estimated abundance of pre-
construction surveys (49) was compared to the post-
construction surveys (41). However, the largest difference
was calculated between two pre-construction years (2004 v.
2005), which showed a 34% difference in turtle sightings.
Post-construction surveys showed no differences and yielded
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the same estimated abundance (41) for two consecutive
years. Ultimately, statistical analyses showed that the overall
turtle abundance along Broward County’s Segment Il and 111
had not significantly differed during five years of surveys,
which included three pre-construction and two post-
construction events (ANOVA,; df =19, P = 0.65).

Segment 11

Surveys along Broward County’s Segment Il control site
recorded an annual mean of 31 (+/-6 sd) turtle observations
over the five year study period. This constituted approxi-
mately 70% of all the turtles observed in this study, and on
average, one turtle was sighted every 0.59 km. During pre-
construction years, the mean number of turtles observed was
33 (+/-8 sd) per year. There was a decrease of 24% in mean
turtle sightings between the pre-construction years of 2003
and 2004. Furthermore, the lowest observation mean was
recorded in the pre-construction year of 2004, with 25 turtle
sightings, whereas, the highest observation average was re-
corded the following pre-construction year with 41 turtle
sightings; a differential of approximately 40%.

During post-construction surveying years, the mean
number of turtles observed was 29 (+/-2 sd) per year, with
only a 3% difference in observations (one turtle sighting)
among both post-construction surveys. Even though there
was a decrease of 27% between the 2005 pre-construction
survey (m=41) and the 2006 post-construction survey
(m=30), there was only a 12% difference between the overall
pre-construction and post-construction survey means. Over-
all, no significant variation in the turtle population was de-
tected within the control site of Segment Il between pre-
construction and post-construction events (Mann Whitney
rank sum U test, Z=1.07, P=0.29, 0=0.01).

Segment 111

Over the five year study period, an annual mean of 14
(+/-3 sd) turtle observations was recorded within the Seg-
ment 111 experimental area. A density average was calculated
to equal one turtle observation every 0.95 km. The mean
number of turtles during pre-construction years was 16 (+/-2
sd) per year. Similarly to Segment Il, there was first a de-
crease (7%, 2003 v 2004), followed by an increase (22%,
2004 v 2005), in the observation means during pre-
construction events. Post-construction surveys yielded a
mean of 12 (+/-1 sd) observations per year. There was only
an 8% difference (one turtle observation) among both the
post-construction events in Segment Ill. While the lowest
average mean was recorded in 2006 (post-construction), with
11 sightings, the highest average mean (18) was recorded
one year prior in 2005 (pre-construction). This proved to be
the largest differential between surveys in Segment 11, with
an approximate 39% decrease in sightings. As a result, there
was a 25% difference between average pre-construction (16,
n=3) and post-construction (12, n=2) observations in Seg-
ment I11. Overall, changes within the Segment Il juvenile
turtle population were calculated to be right at the signifi-
cance threshold for pre- versus post-construction events
(Mann Whitney rank sum U test, Z=2.57, P=0.01, a=0.01).

Specifically within the Segment Ill experimental area, a
majority of the post-construction turtle sightings took place
parallel to beach fill reaches (R-86 to R-92; R-99 to R-128)



Beach Nourishment on Juvenile Green Turtle Distribution

ATLANTIC
QCEAN

1D: 27

The Open Marine Biology Journal, 2008, Volume 2 25

ID: 23

EASTING: 951037.66

NORTHING: 648028.1

DATE: 6/19/2007

TIME: 1:27:10 PM

SPECIES: JUVENILE GREEN TURTLE
COMMENT: SWIMMING UNDERWATER
SEA STATE: 5-10 KNOT S WINDS; 1-2' SEAS
VISIBILITY: ~10 M

EASTING: 949203.94

NORTHING: 637889.35

DATE: 6/19/2007

TIME: 2:18:43 PM

SPECIES: JUVENILE GREEN TURTLE
COMMENT: SWIMMING UNDERWATER
SEA STATE: 5-10 KNOT S WINDS; 1-2' SEAS
VISIBILITY: ~10 M

0 500

1,000
e ™ cters

1 centimeter equals 500 meters

1,500

NOTES

1. INFORMATION STORED FOR EACH TURTLE ON
ENCLOSED CD.

2. THIS MAP SHOWS THE PARTICULARS FOR 2 OF 40
TURTLE SIGHTINGS, DURING THE NORTH TO
SOUTH SURVEY.

3. SURVEY DATE: JUNE 19 - 22, 2007

LEGEND
© 2007 SEA TURTLE SIGHTINGS
====== 2007 SEGMENT 2 NORTH TO SOUTH

====== 2007 SEGMENT 3 NORTH TO SOUTH

Fig. (4). Excerpt from the Broward County Sea Turtle Geodatabase showing positional and descriptive information for individual turtle

sightings. The following figure in NTS.

of the shoreline (Fig. 5). In 2006, 86% of juvenile green tur-
tles observed within the experimental area did not avoid ar-
eas within proximity of beach construction activities. During
the first post-construction survey, three turtles were observed
in the nearshore along the JUL shoreline, whereas 15 turtles
were observed on reefs along the HHD shoreline. Only three
turtles were sighted with the no-fill zone between R-92 and

R-99. Similarly, in 2007, 91% of all turtles observed in
Segment Il aggregated to nearshore reef patches that fell
within a possible zone of influence from the Broward
County Shore Protection Project. Two turtles were observed
along the JUL shoreline and 19 turtles were observed along
the HHD shoreline; only two turtles were recorded within
the designated no-fill zone of Segment 111.
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Table 1.
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Results from All Surveying Years, Including Three Pre-Construction and Two Post-Construction Events. Numbers

Listed Under “Segments” are Turtle Sightings During the North to South (N-S) and South to North (S-N) Surveys, and
their Actual Mean. The Two Mean Values, Added Together, Yield an “Estimated Abundance” for the Turtles in Both

Segments During that Survey Year

Segment 11 Segment 11
Survey Year Estimated Abundance
N-S S-N Mean N-S S-N Mean
2003 (pre-) 34 32 33 14 16 15 48
2004 (pre-) 22 27 25 13 15 14 39
2005 (pre-) 38 43 41 19 17 18 59
2006 (post-) 29 31 30 11 10 11 41
2007 (post-) 26 31 29 11 12 12 41

DISCUSSION AND CONCLUSION

This pilot study is among the first to estimate juvenile
green turtle populations and the possible effect shoreline
protection measures may have on their distribution within
nearshore waters. Surveys were carried out for five consecu-
tive years and focused on the number and location of juve-
nile turtles sighted before and after construction of the Bro-
ward County Shore Protection Project. Through spatial ana-
lyst tools, it was determined that the distribution of green
turtles in the nearshore of Broward County was not ad-
versely affected by beach nourishment.

Surveying Technique

This study utilized the ‘Shark Fishing’ surveying method
to accurately estimate the overall abundance and distribution

of juvenile green turtle populations within the nearshore wa-
ters of Broward County [8]. Other census methods have in-
cluded either highly invasive (e.g. live netting) or farther re-
moved (e.g. surface head counting) procedures. Live active
netting puts a tremendous stress on the captured turtles and
requires a lengthy permitting process to initiate [11]. Surface
head counting removes the researcher from observing the es-
sential reef habitats juveniles are aggregating to; thus, supply-
ing a less accurate record of foraging distribution. Whereas
these techniques may be the preferred choice in low underwa-
ter visibility areas, the ‘Shark Fishing’ in-water surveying
method allows for the most precise account of juvenile green
turtle site fidelity along the nearshore reefs of southeast Flor-
ida [8]. Even though turtles are never handled or disturbed,
researchers are able to record accurate coordinates of the tur-
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tles’ location along the reef while being able to observe the
juvenile’s behavior within the developmental habitat.

Previous ‘Shark Fishing’ surveys have shown the effec-
tiveness of the in-water protocol. A quality assurance/quality
control of the ‘Shark Fishing” procedure was carried out where
turtles were marked with non-toxic antifouling paint to iden-
tify individuals [12]. Surveys then revealed that the frequency
of recounting the same turtle, on the same day, was less than
five percent. In addition, Makowski et al. (2005) [8] reported
the results from a ‘Shark Fishing’ survey over two consecutive
summers along the nearshore reefs of Palm Beach County,
Florida. During the summer of 2001, 62 juvenile green turtles
were observed along an approximately 12 km length of reef
habitat located in Central Palm Beach County, parallel to the
Town of Palm Beach shoreline. All sea turtles sighted were
seen foraging over reef patches close to shore. Likewise, a
2002 survey of the same habitat resulted in an increase (n=79)
in turtle observations, with no sea turtles seen over sandy bot-
toms of equal depth. These in-water surveys proved that juve-
nile green turtle abundance and distribution could be consis-
tently recorded along the same nearshore resource over time

[8].
Abundance

The estimated abundance totals from this study offer an
accurate ‘snapshot’ of the entire juvenile population aggregat-
ing to the nearshore reefs of Broward County. According to
the census data, the juvenile population means showed periods
of fluctuation during the pre-construction events. Surveys
prior to the construction of the Broward Shore Protection Pro-
ject revealed a similar trend of variation among the Segment
Il experimental area and the Segment Il control site. From
2003 to 2004, there was a decline in turtle observations for
both Segments, with a 24% decrease in Segment Il and a 7%
decrease in Segment Ill. However, in the following pre-
construction year of 2005, the largest differential of all the
surveys was recorded. From 2004 to 2005, there was an in-
crease of turtle observations in both Segments Il and Il of
39% and 22%, respectively, suggesting that this population of
juvenile green turtles have a natural tendency to slightly fluc-
tuate in number.

Other studies [8, 13] have also shown natural annual fluc-
tuations in the nearshore aggregation of juvenile green turtle
populations. Bjorndal et al. (2005) [13] found that juvenile
green turtle populations at Conception Creek and Union
Creek, Great Inagua, Bahamas, had successive phases of in-
crease, decrease, and stability. These annual changes were
attributed to changes in the immigration of juveniles, suggest-
ing that migratory tendencies of immature greens lead to dif-
ferent aggregation patterns [13, 14]. This is further reinforced
by the increase in hurricane activity around the Florida penin-
sula between the years 2004 to 2006 (e.g. Hurricanes Charley,
Frances, Jeane, lvan, Katrina, Rita, Dennis, Wilma). If a
prevalence of cyclonic activity altered the migration patterns
of juvenile greens, then fluctuations in the population dynamic
would be evident; for example, recording variations in the
estimated abundance of turtles during surveys in 2004 (m=39),
2005 (m=59), and 2006 (m=41).

Even though there was a decrease in turtle observations
one year after completion of the Broward County Shore Pro-
tection Project, post-construction surveys recorded a juvenile
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population that had become static in nature. From 2005 to
2006, a universal decline in turtle observations was seen at
both the experimental area (Segment 111, 38%) and the control
site (Segment 11, 27%). This decline is suspected to be a func-
tion of increased hurricane activity negatively shifting the
macroalgae community dynamics along Broward’s nearshore
reefs, thereby reducing nutritional resources for maturing ju-
veniles [15]. However, the decrease in observed turtles proved
to be a single event, and the population stabilized with a simi-
lar estimated abundance total (m=41) between both post-
construction surveys.

Overall, the abundance of juvenile green turtles showed a
common decline in both the Segment Il experimental area
(25%; 4 turtle observations) and the Segment Il control site
(12%; 3 turtle observations) between pre- and post-
construction surveys. And while the Segment Il control site
did not show significant changes (P=0.29) in population size
during this study, the Segment Il experimental area was
shown to be right at the significance threshold (P=0.01) for
abundance variability. Even so, the abundance of juvenile
green turtles along the nearshore of Broward County, Florida
had not significantly changed during five years of in-water
surveys (ANOVA,; df=19, P=0.65), which included the com-
pletion of the Broward County Shore Protection Project. This
demonstrated that the nearshore reefs of Broward County con-
tinue to serve as an important area of aggregation and devel-
opment for growing juvenile sea turtles.

Distribution

One of the goals in this study was to determine if the dis-
tribution of juvenile green turtles would change as a result of
the Broward County Shore Protection Project. More specifi-
cally, would the aggregating turtles completely avoid available
nearshore resources parallel to beach construction activities?
Pre-construction surveys revealed the distribution of juveniles
were concentrated along the first landward reef tract (< 8 m
deep) of Broward County, where marine vegetation (i.e. mac-
roalgae and seagrass) proliferated in the highest abundance.
Prekel et al. (2007) [16] reported that at least seven of the
macroalgae genera growing on Broward County’s nearshore
reefs serve as a preferred food source for juvenile green tur-
tles. These genera included: Acanthophora, Bryothamnion,
Dasycladus, Dictyota, Gracilaria, Hypnea, and Jania.

After evaluating the location fixes of foraging turtles post-
construction of the Broward Shore Protection Project, it was
determined that juvenile greens continued to utilize shallow
developmental habitats within proximity to the beach nour-
ishment. Specifically within the Segment 111 project area, 89%
of the turtles sighted (39 of 44) during post-construction sur-
veys were recorded along reefs adjacent to the beach fill areas.
A majority (87%) of these observations took place parallel to
the HHD shoreline (R-99 to R-128). Receiving approximately
1.39 mcy of sand, the HHD shoreline was the most heavily
constructed reach of Segment I1l. Even so, juvenile green tur-
tles were observed to actively forage within the nearshore
along this stretch of beach.

Furthermore, the distribution of juvenile turtles was not
skewed towards the Segment Il control site during post-
construction surveys. It had been postulated that the juvenile
population could possibly become disturbed and aggregate
exclusively to Segment Il after beach construction had ceased,
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putting an increased stress on food resources along those reefs.
However, post-construction distribution trends remained simi-
lar to the pre-construction surveys. Approximately, 72% of the
turtles observed in post-construction surveys were distributed
along Segment 11, which was similar to the percentage of tur-
tles (67%) observed in the pre-construction years. By main-
taining a sub-population of juvenile green turtles in both Seg-
ments Il and I11, a more evenly distributed foraging pressure
on Broward County’s reefs is sustained, ensuring that benthic
vegetation will be allowed to grow in the wake of heavy crop-
ping from the previous year [16].

Conservation Implications

Information on the abundance and distribution of juvenile
green turtles occupying nearshore developmental habitats is
vital to the conservation effort of this endangered species.
Such population estimates provide answers to ecological ques-
tions that are necessary for understanding habitat use and life
histories of immature sea turtles. For example, are these juve-
nile populations below the carrying capacity of the habitat, or
do they exist at the niche threshold? If the latter applies, then
habitat protection would be a recommended action.

This monitoring also allows sea turtle managers to know
where juvenile turtles are concentrated in space before they
can adequately protect these populations. In particular, beach
nourishment projects can potentially pose a real threat when
sand is pumped from offshore borrow sites to the shore. Fol-
lowing beach restoration, the possibility of compromising
nearshore hardbottom substrates through sediment coverage
still remains. If the abundance of nearshore resources becomes
limiting for juvenile green turtles, such a loss can have a dev-
astating effect on that specific population structure. These
surveys aid in estimating such losses, and for devising sound
strategies to mitigate against their effects. An annually up-
dated sea turtle geodatabase has been implemented with this
study and allowed managers to assess any effects that beach
nourishment activities may have on resident sea turtle popula-
tions in Broward County. By keeping an archived record of in-
water sea turtle observations, population abundance and dis-
tribution of juvenile sea turtles can be analyzed and applied to
protect not only the turtles themselves, but also the nearshore
resources essential to their development.
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