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INTRODUCTION

Since 1978, the Broward County Department of Natural Resource
Protection (BCDNRP) has provided for the conservation of endangered
and threatened sea turtle species within its area of responsibility, accord-
ing to provisions of permits issued by the U.S. Army Corps of Engineers,
the Florida Department of Environmental Regulation and the Florida
Department of Natural Resources. Broward County is within the nesting
areas of three species of sea turtles: Caretta caretta (the loggerhead sea
turtle), Chelonia mydas (the green sea turtle) and Dermochelys coriacea
(the leatherback sea turtle). C. caretta is listed as a threatened species,
while C. mydas and D. coriacea are listed as endangered under the U.S.
Endangered Species Act, 1973, and Chapter 370, F.S.

Since these statutes strictly forbid any disturbance of sea turtles
and their nests. conservation activities involving the relocation of nests
from hazardous locations (especially necessary along heavily developed
coasts) require permitting by the U.S. Fish and Wildlife Service ([USFWS).
In Florida, this permit is issued to the Florida Department of Natural
Resources (FDNR), which subsequently issues permits to individuals,
universities and government agencies. This project was administered by
the BCONRP and conducted by the Nova University Oceanographic Center
under Marine Turtle Permit #129, Issued to the BCDNRP by the FDNR
Institute of Marine Research, St. Petersburg, Florida. The BCDNRP {s
especially concerned with any environmental effects of Intermittent beach
renourishment projects on shorelines and the offshore reefs. As part of
this concern, the BCDNRP has maintained the sea turtle conservation
program in non-renourishment years to provide a continuous data base.



Operation of the program is competitively bid and a contract award
is issued based on a selection committee review of submitted bids
through a weighted point factor procedure. Nova University was awarded
the contract to conduct the 1992 program.

In addition to fulfilling statutory requirements, the purposes of the
project were:

1) to relocate eggs from nests deposited in sites threatened by
natural processes or human activities and thus maximize hatch-
ling recruitment,

2) to accurately s sea turtle nesting patterns to determine any
historical trends and assess natural and anthropogenic factors

affecting nesting patterns and densities,

3) to assess the success of sea turtle recruitment and of hatchery
operations in terms of nesting success, hatching success and total
hatchlings released,

4] to dispose of turtle carcasses, respond to strandings and other
Eme;;gencl;es and maintain a hot-line for reporting of turtle inci-
ents, an

5) to inform and educate the public on sea turtles and their con-
servation,



MATERIALS AND METHODS

Beach Survey
Daily beach surveys commenced at sunrise, except at Fort Lander-
dale where early beach eleaning required a slightly earlier start. For

survey purposes the county was divided as follows:

SURVEY
BEACH LENGTH BOUNDARIES
(km] MARKER #
Hillsboro- 7.0 Palm Beach Co. line 1-24
Deerfield to Hillsboro Inlet
Pompano 7.7 Hillsboro Inlet to 25-50
Commercial Bivd.
Ft.Lauderdale 10.6 Commercial Blvd to 51-84
Port Everglades Inlet
Lloyd Park 3.9 Port Everglades Inlet B6-97
to Dania ch fence
Ho - 9.4 Dania Beach fence to 98-128
dale Dade Co. Line

Daily surveys of Hillsboro, Pompano, Fort Lauderdale and Hollywood
beaches commenced on April 23. The beaches were patrolled through Septem-
ber 15th. Nests were located using DNR survey markers numbered consecu-
tively from 1 to 128 in Broward County. Marker numbers corresponding to
each beach area are listed above. Each nest was initially located relative to the
nearest building, street, or other land mark. These locations where later cross
referenced to the nearest survey marker.

The beach at John U. Lloyd State Recreation Area was surveyed by park
personnel, who provided the data for that area. Due to the relative lack of land



marks in the park, four 1 km zones (zone 1 farthest north) were used for

recording nest locations, This was also done to provide continuity with the data
collected during the previous three years, to assess the effects of a completed
beach renourishment project on nesting patterns.

Surveyors used all-terrain vehicles that could carry four to eight turtle
nests in plastic buckets., The usual method was to mark and record nests and
false crawls on the first pass along the beach and then dig and transport nests
in danger of negative impacts on the return pass. Due to early beach cleaning
in Fort Lauderdale, nests were picked up on the first pass, with help from a
second person who transported the eggs by car, When there were many nests
requiring relocation, and no road support, additional trips were occasionally
necessary. After measuring the flipper-to-flipper track width (as an index of
turtle size), crawl marks were obliterated to avoid duplication.

Nests in danger of negative impacts were defined as follows:
1) a nest located within 20 feet of the mean high water line,

2) a nest located in an area with a high level of pedestrian traffic,

3) a nest located near a highway or artificially lighted area defined as a
beach area where a worker can see his shadow on a clear night,

4) a nest located in an area subject to beach renourishment,

e e o g, g where s

Especially due to definition 3, 100% of the nests at Pompano, and Fort
Lauderdale were considered to be affected and therefore were relocated to
hatcheries or dark beach locations on Hillsboro beach. Nests to be relocated
were carefully dug by hand, and transported in buckets containing sand from
the natural nest chamber.

Chamber depth was measured in order to accurately rebury nests at

their original depth. They were then transferred to hand-dug artificial egg



chambers of similar dimensions, which were lined with sand from the natural
nest. Care was taken to maintain the natural orientation of each egg.

Those nests not in danger on Hillsboro and Lloyd Park beaches, were
marked and left in sttu. After hatching, 193 of these nests were excavated,
Hatching (actual emergence) success for in situ nests was defined as the per-
centage of spent shells (assumed to have yielded live hatchlings) compared to
the sum of spent shells, piped eggs, eggs with arrested or no visible develop-
ment, and hatchlings found dead in the nest.

Hatchery Operations

As In previous vears, eggs were relocated to three chain-link fenced
hatcheries located (one each) at Pompano beach near Atlantic Blvd., at the
South Beach munieipal parking lot in Fort Lauderdale, and at North Beach

Park in Hollywood. A self-releasing hatchery, located in Lloyd Park, was operat-
ed by park personnel. After hatching, all hatchery nests were dug, and counts
of spent shells, hatchlings dead in the nest, piped eggs and eggs with arrested
or no visible development were made.

Hatchery nests displaying a depression over the egg chamber, indicating
eminent hatchling emergence, were covered with a screen cage or a bottomless
plastic bucket to retain hatchlings, although the turtles sometimes escaped
these enclosures by digging around them. Hatching success was defined as the
percentage of relocated eggs resulting in live released turtles. After hatching
commenced. the hatcheries were checked each night between 9 PM and mid-
night. After counting, hatchlings were released that same night in dark sec-
tions of Fort Lauderdale, Hillsboro or Lloyd Park beaches by allowing them to
crawl through the intertidal zone into the surf. Hatchlings discovered at dawn
in the hatcheries were collected and held indoors in dry styrofoam boxes in a
coal, dark place until that night. when they were released as above,

Because of the high nesting density early in the season and the high



percentage of relocated nests, the Pompano and Fort Lauderdale hatcheries
quickly filled. After June 1, nests from Fort Lauderdale and Pompano were
relocated to Hillsboro Beach., Hatched nests in the hatcheries were completely
dug out along with the surrounding sand and replaced with fresh sand before
new egg chambers were dug. Old sand was spread outside the hatchery. Fresh
sand was obtained elsewhere on the beach.
Data analysis

The data was compiled, analyzed and plotted primarily with Quattro Pro.
County-wide yearly nesting densities from 1981 to 1992 for C. caretta. C.
mydas, and D. corlacea were plotted and trends were assessed by linear re-
gression and correlation analyses. Seasonal nesting patterns of C. caretta were
plotted for each of the five beaches. Nesting densities were calculated per km
for each beach and the data (except for D. cortacea) were compared with 1-way
analysis of variance (ANOVA) and Student-Newman-Keuls (SNK) tests (at
the .05 significance level) (Zar, 1974). The total number of nests deposited by
each species in the beach segments corresponding to each DNR survey marker
was tabulated and plotted. Total nesting success (nests/total crawls) for each
species at each beach was computed and the mean daily nesting successes of
C. caretta and C. mydas at each beach was compared by ANOVA and SNK
analyses. The total nesting success in each beach segment was plotted versus
its DNR survey number.

The hatching success of nests deposited at the individual beaches was
compared graphically. Overall hatching success of relocated and in sifu nests of
C. caretta and C. mydas were compared by one-way ANOVA. C. caretta hatch-
ing success at the hatcheries and the Hillsboro relocation site were compared
with ANOVA.

The total number of relocated nests, eggs, lost or destroyed eggs and

hatchlings released were tabulated for each beach. An accounting of the lost or



destroyed nests and eggs was tabulated. Loss categories included predation,

lost location, Hurricane Andrew, unspecified (for Lloyd Park) and unknown. In
addition, the (n situ nests which were not Investigated are listed as not dug.

Lost eggs were those from nests left in situ or relocated outside a hatchery
which should have hatched prior to the hurricane but whose locations were
lost due to unauthorized removal of the markers. The fate of these eggs Is
unknown, but many probably hatched normally. All eggs from nests predated
by raccoons, foxes or humans were considered destroyed for hatching success
calculations, although many nests were only partially predated and some eggs
hatched. Unlike past years. 19 nests were destroyed by poachers. All such
instances were immediately reported to the marine patrol and one poacher was
apprehended, The unknown loss category includes some nests relocated to
Hillsboro Beach which hatched normally but were not further Iinvestigated.
Hurricane Andrew caused much destruction and loss of data. Although the
storm came ashore some 50 miles south of the main relocation site at Hillsboro
Beach, most marker stakes were washed away and many nests destroyed. After
the storm, the hurricane was listed as the cause for all lost or destroyed nests
which were on the beach at that time, No eggs from lost or destroyed nests
were included in hatching success calculations.

Nesting and nesting success patterns in John Lloyd State Recreation
Area were plotted and compared to data collected before, during and after a
beach renourishment project in 1989. Nesting success and hatching success
of in situ C. caretta were compared graphically and by contingency table analy-
sis In beach zones 3 and 4. Beach zone 3 was renourished during the summer
of 1989, while zone 4 was left in its natural condition. Nesting and hatching
success from 1990 to 1992 were compared graphically and by ANOVA for
Hollywood-Hallandale beach to assess the effects of the 1991 renourishment.



RESULTS

Figure 1 gives the historical trend of total sea turtle nest counts in
Broward County. A total of 2360 sea turtle nests were surveyed county-wide in
1992, This exceeded the 1991 count and was second only to the 1990 total of
2385. This is the third consecutive high nesting year. The mean nest count for
the last three years (2254) is very significantly greater than the mean count of
1412 from 1981 thru 1989 (t = 6.0; P << .001). Figure 2 shows the nesting
trends for the three species. The trend line for C. caretta (Fig 2A) has a strongly
positive slope, which is significant at a higher level of confidence than in 1991.
C. mydas nesting (Fig 2B) showed a strong increase from 1991, and broke the
previcus record set in 1890, but there is still no significant positive overall
trend over the 11 year period. D. coriacea again nested at low levels, with no
significant historical trends. Figure 3 gives the seasonal pattern of daily
C. caretta nesting. The pattern is very similar to past years. Table 1 and Figure
4 give the total C, caretta nesting densities and seasonal patterns for the five
beaches, respectively,

The county-wide seasonal nesting pattern for C. mydas is shown in
Figure 5. Only 11 C. mydas nests were deposited in the county in 1991, but
the 1992 pattern is very similar to that of 1990, Table 2 gives the nest counts,
nests per km and nests per km per day for C. mydas, and Figure 6 illustrates
its seasonal nesting patterns at the individual beaches. C. mydas nested on all
beaches except Hollywood-Hallandale. As in 1990, nesting densities were dis-
tinctly higher at Hillsboro than any of the other beaches.

Table 3 and Figure 6 give the distribution of D. coriacea nesting. Of a
total of 7 nests, 5 were in Hillsboro. One nest was deposited on south Hallan-
dale beach, close to the Dade County line. The data were too few for statistical
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Table 1: Total C.caretta nests and nesting densities expressed as
nests-per-kilometer for the 1992 season. Vertical lines at the right
overlap grm.hpéa where means were not distinguishable in a SNK

test (alpha = ) of mean daily nesting per km.
BEACH TOTAL BEACH NESTS  DAILY

NESTS  LENGTH MEAN

(lkm) NESTS /km
u -Hall. " 108 9.4 11.5 077 |
e 582 10.6 54.9 ‘368
Lloyd Park 296 3.9 57.9 ‘389
Pom 580 7.7 75.3 506
Hills 725 7.0 103.6 6951
OVERALL 2921 38.6 57.5 386
Ll
4w
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Table 2: Total C. nests and nesting densities expressed as nests-
per-kilometer for the 1992 season. Vertical lines at the right overla
where means were not distinguishable in a SNK test = 0£

Eroups
mdaﬂynﬂmpukmﬂmm-ﬂﬂhndﬂemdud from the

NESTS ~ LENGTH per MEAN
(lcm) NESTS / km

“Hall 0 9.4 0 000
gy feir 9 10.6 0.8 1006
Pom 11 7.7 1.4 010
Hﬁ:r%t 6 39 41 ‘028
96 7.0 13.7 ‘092
OVERALL 132 38.6 34 023
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Table 3: Total D. coriacea nests and densities as
nests-per-kilometer for the 1992 season. Data werce too few for a
SNK test of mean daily nesting densities.

BEACH TOTAL BEACH NESTS

NESTS LENGTH per

(kem)

Pompano 0 7.7 0
Lloyd Park 0 3.9 0
Rl ] s g
Hillsboro 5 7.7 0.65
OVERALL 7 38.6 0.18
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analysis.

Figure 7 shows the horizontal distribution of C. caretta, C. mydas. and D.
coriacea nesting. The C. caretta and C. mydas patterns were very similar to past
years and are discussed below.

Figure 8 and Table 4 give the county-wide distribution of nesting success
for the three species. Low C. caretta nesting successes occurred at Hillsboro
Inlet (locator # 25) and in Hollywood and Hallandale, which were also areas of
low nesting activity, C. caretta nesting success was statistically indistinguish-
able at all county beaches except Hillsboro, where it was distinctly higher
(Table 4). C. mydas crawled on all county beaches. but failed to nest in Holly-
wood-Hallandale. With this beach excluded, there were no statistical differenc-
es In C. mydas nesting success between the other beaches.

Table 5 gives the total numbers of nests for each species that were relo-
cated to Hillsboro beach or fenced hatcheries, as well as the numbers and
location of nests left in situ. Most nests relocated from Pompano and Fort Lau-
derdale beaches were taken to Hillsboro, because of hatchery space imitations.

The distribution of mean hatching successes for the three turtle species
are shown in Figure 9. Hatching success at Hillsboro beach was lowest for
nests deposited at the relocation site (locator #18). Figure 10 compares the
hatching success of all relocated and in situ C. caretta nests. The severe reduc-
tion in the density of the data points in Fig 10A at about Jullan day 185 (early
July) is due to Hurricane Andrew, Except for this truncation, the relocated pat-
tern appears similar to previous findings (Burney and Mattison, 1990), however
the relocated nests had a much higher incidence of low or no hatching nests
than did the in situ nests. This resulted in a very significant (ANOVA, F= 86.2;
P<< .001) difference between overall hatching success in relocated and in situ
nests. The comparison of hatching successes of C. mydas In relocated and in
situ nests (Figure 11) produced the same conclusion (F=23.6; P<< .001). Figure

18
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Table 4: Total nests, false crawls (FC) and percent nesting success (NS) for three sea turtle spe-
cles in each nfﬂvt&nwdﬂnmqrhmhmdunnr 1992, Vertical lines for C. mretmuw.rla
beaches where mean dally nesting successes were not distinguishable in a SNK test. No signifi-
cant differences between es were found for C. mydas with Hollywood-Hallandale removed
from the analysis. D. coriacea were too few for reliable statistical comparisons.
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Table 5: Total Number of C.caretta, C. mydas and D. coriacea nests
relocated to Hillsboro beach or fenced hatcheries, or left in sitw

++++++++++

C. caretta C. mydas D. coriacea
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Figure 9: The mean hatching success of C. caretta (A),
C. mydas (B) and D. coriacea (C) nests during 1992 in
each of the beach segments listed by DNR monument

number. Data for the four zones of John Lloyd State
Park are labeled with rone numbers.

23



oA BROWARD COUNTY

- R RELOCATED LOGGERHEAD HATCHING SUCCESS
100 T L i LT ol =
. e TR By |
" L
3 60
b E 50
3 40
e % i
.
2 10
- 0 il
100 240
JULIAN DATE, 1992
E BROWARD COUNTY
2 IN SITU LOGGERHEAD HATCHING SUCCESS
100 T
- F " 2
§ >
s W 7n-
2
b= 601
" i
g 2 )
. % »
1 T T i
J0 120 1@ 180 180 200 20 240
- JULIAN DATE, 1992

Figure 10: Comparison of the seasonal pattern of C. caretta

hatching success in relocated (A) and in situ (B) nests
during 1952,



12 shows the historical pattern of overall hatching success in relocated and in
situ nests. Hatching success in relocated nests was not much different from
1991, but the success of in situ nests increased dramatically. The possible
reasons for the difference in hatching success are discussed in detail below.
Table 6 compares mean hatching successes at the relocation sites. Mean hatch
percent at Hillsboro was significantly lower than for any other beach except
Lloyd Park. The lack of a statistical difference between Hillsboro and Lloyd Park

was primarily due to the latter's low nest count, which increased the standard
error in L8 comparisons.

Table 7 gives the number of eggs. released hatchlings and hatching
success for relocated and in situ nests of each species. In spite of the devasta-
tion caused by the hurricane, the total number of released C. caretta hatchlings
was down only 16 percent from 1991. The reasons for nest and egg loss are
given in Tables 8 and 9. respectively. Serious predation in the open relocation
area at Hillsboro beach was encountered before the storm. Up to 663 C. caretia
and 90 C. mydas nests (those listed as Hurricane and Lloyd) were destroyed or
lost due to the hurricane. Some of the nests and eggs lost at Lloyd Park may
have been due to other causes.

Figure 13 compares sea turtle nesting and nesting success at John Lloyd
State Park for the years spanning or following a beach renourishment project.
Table 10 shows contingency table comparisons of nesting success in zone 3
{renourished in 1989) and zone 4 (not renourished) of the Park over 3 years. In
1990, nesting success was significantly lower in the renourished section.
However, in 1991 and 1992 the difference was insignificant. Tables 11 and 12
compare hatching success of in situ C. caretta and C. mydas nests in zones 3
and 4 by ANOVA. For both species, the ANOVA shows no significant differences
in hatching success in the renourished and unrenourished zones.
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Figure 12: The historical patterns of yearly hatching suc-

cess in relocated and in situ (undisturbed) nests,
fenced beach hatcheries were first employed in 1981.
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Table 6: Mean hatching successes of C.caretta nests relocated to hatcheries or
to the open beach relocation site at Hillsboro beach. Vertical lines at the rlﬁllﬂ
overlap groups where means were not distinguishable in a SNK test (alpha
= .05). Mean hatch percent at Hillsboro was statistically distinet from Pompa-
no, but not significantly different from Lloyd Park, This was due to the small

number of nests at Lloyd Park, which increased the standard error In its
comparisons.

P A e e

BEACH " TOTAL MEAN
NESTS HATCH
PERCENT
Lloyd Park KT 74.9 | 3
Pompano 73 59 737|' 0%
Holl d-Hall 92 ¥ 7841 37 .0
Ft. Lauderdale 70 549 B1.B1 7L

___________________________________




Table 7: Total counts, released and overall hatching successes
for, in situ and relocated nests of C.caretta, C.mydas and D.coriacea.
NUMBER EGGS " NUMBER HATCH

Species OF LOST/ TURTLES SUCCESS

_EGGS ~ DEST.  n" RELEASED PERCENT
In Situ Nests 2 :
C. caretta Lev 19161 N/A 167 isd72 _8sa /v
C. mydas »2% 2807 N/A 28w 2161=* 829 ¢
D. coriacea ag2 334 N/A 4 23212 _B98 =13
Total 292w 22102 w493 18365~ 83.1
Relocated Nests 1B F0%) 2Kt | PT VP05
C. caretta : 57649 1281 96881 678 . ¢
C. mydas et g779 5146x= 147 907 55.5 4
D. m;f;l 722 290 840 24 g'}fggih g{?}

LT 52 :
= g e SR ML e ot

Overall
C. caretta 219669 57649 1448 112853 69.7
C. mydas 9386 5146 36 3068 72.3
D. coriacea 624 84 (5] 366 67.8

* n = The number of nests actually investigated for hatching

success percent.
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Table 8: County wide summary of lost, destroyed and uninvestigat-
ed nests for the 1992 nesting season.

C. caretta C. mydas D, corlacea

Loss

Reason

Predation’ B2 5 1
Lost 2 15 1 0
Hm‘rﬂm| 546 B3 0

Not Dug® 28 b 0
Unknown® 15 0 0
Totals 773 96 1

‘Huuntl:nntparu.nlly ted by faxes or racoons.
% Nests relocated outside of hatcheries which could not be found

cause of markers were removed (prior to hurricane).

Nests destroyed or lost due to Hurricane Andrew. Some of these
nests have hatched.

Nests from John Lloyd State Park with unre?nrter.l hatching

ormation and unlisted cause (prior to hurricane).

Non-relocated nests which probably hatched before the hurri-
cane, but which where not .

Relocated nests which hatched naturally but were not re-investi-
gated (plus one nest to the Discovery Center).

Note: The 19 apparently poached nests are were not included in
of the totals in this report, because no were present when
surveyed and their existence could not be A



Table 9: County wide summary of egg counts from lost, destroyed
and uninvestigated nests for the 1 nesting season.

C. caretta C. mydas D. coriacea

Loss

Reason

Predation 9393 587 B4
Lost Location 629 0 0
Hurricane 46139 4431 0
Lloyd 1488 128 0
Totals 57649 5146 B84
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Figure 13: Yearly comparisons of total sea turtle nest
counts (A) and nesting successes (B} in the four zones of
John Lleyd State Park. Zones 1-3 were renourished in 1989.
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Table 10: Contingency table analysis of the effect of beach renour-
ishment on nesting success in John Lloyd State Recreation Area.
Zone 3 was renourished in 1989 while Zone 4 was not renour-
ished. The expected frequencies are given in parentheses below the
observed frequencies.

Not
Renourished Renourished
1990 Zone 3 Zone 4 Totals
Nesting Crawls 36 45 Bl
(46.9) (34.1)
False Crawls 82 41 123
(71.1) (51.9)
Totals 118 BG 204
}N‘Ft Success 30.5% 52.3%
=9.89, df. =1, P<.002
Nesting success was not independent of beach zone.
Mot
Renourished Renourished
1891 Zone 3 Zone 4 Totals
Nesting Crawls 35 36 71
(38.4) (32.6)
False Crawls 76 58 134
(72.6) (61.4)
Totals 111 94 205
Egst Success 31.5% 38.3%
=1.03, df.=1, P= 310
Nesting success was independent of beach zone,
Not
Renourished Renourished
1992 Zone 3 Zone 4 Totals
Nesting Crawls 77 46 123
(75.2) (47.8)
False Crawls 66 45 111
(67.8) {43.2)
Totals 143 a1 234
Nest Success 53.8% 50.5%

X:=024, di =1, P= .62
Nesting success was independent of beach zone.



Table 11: Results of a one-way ANOVA ETIEII ses of the effect of
beach renourishment on hatching success u natural ((n-situ) C.
caretta nests deposited In John {d State Recreation Area in
1982, Zone 3 was renourished in 1989 while Zone 4 was not

renourished.
SOURCE DF S5 MS F P
FACTOR 1 178 178 1.35 0.250
ERROR 58 7624 131
TOTAL 59 7801
HATCH%
LEVEL N MEAN
Zone 4 28 91.84 7.63
Zone 3 32 88.39 13.97

Table 12: Results of a unt-wa ANOVA analyses of the effect of
beach renourishment on hall:.' success of natural (in-situ) C.
mydas nests deposited in John Lloyd State Recreation Area in
1992. Zone 3 was renourished in 1959 while Zone 4 was not
renourished.

ANOVA Table
SOURCE DF S5 MS F P
FACTOR 1 111 111 0.86 0.396
ERROR 5 643 129
TOTAL 6 745
HATCH%
LEVEL N MEAN STD
Zone 4 3 94.57 3.32
Zone 3 4 86.53 14.38



Figure 14 compares C. caretta nesting and nesting success on Hollywood-
Hallandale beach in the year before, during and after beach renourishment.
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Figure 14: Comparison of total nest counts (A) and the
nesting success (B) of C.,caretla on Hollywood-Hallandale
beaches from 1990 to 1992, This section of beach was renour-

o T G P e
ished 1n 1991.
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DISCUSSION

For the last three years the county-wide C. caretta nesting density has
been significantly higher than the average of the previous 9 years. This consist-
ency and the clearly increasing trend (Fig 2A) suggests a real population in-
crease and enhances last years suggestion (Burney and Mattison, 1991) that
the elevated nest counts, beginning in 1990 were not due to a chance coinci-

dence in the turtle's individual nesting patterns (most of the population hap-

pening to nest on the same year) or to random augmentation from another
location. Whether the reason for the increased nesting is augmentation from
first-time nesters (perhaps the fruit of past conservation efforts), augmentation
from another population, or increased nesting frequency due to better food
availability (Wood and Wood, 1980) is impossible to determine. The fact is that
nesting has increased for three consecutive years and such consistency strong-
Iy diminishes the probability that random processes are the cause.

The great increase in C. mydas nesting from last year (Fig. 2B) is very
encouraging. To explain the low nesting in 1991 we speculated (Burney and
Mattison, 1991} that since sea turtles usually do not nest every year (Ehrhart,
1981), that the bulk of the population may have nested in 1990, and therefore
did not nest in 1991, Their return in 1992 is consistent with a two year nesting
interval. Although there has been increased nesting for two of the last three
years, consistency is lacking and the indications of a recovery of C. mydas is
much less clear than for C. caretta.

D. coriacea nesting was again low, but present with no trends. This years
nests could have been deposited by only 2 or 3 females.

The seasonal C. caretta nesting pattern was very similar to previous

years, with very close beginning, ending and peak-season dates and smoocthed
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shape. The hurricane on 24 August had little effect on sea turtle nesting
because it occurred so late in the nesting season.

The ranking of C. caretta nesting densities on the 5 county beaches (Fig.
4; Table 1; Fig. 7A) was identical to last year, with the highest at Hillsboro,
followed by Pompano, Fort Lauderdale and Lloyd Park, and lastly, Hollywood-
Hallandale. As in 1991, an SNK test found that all beaches were statistically
distinct except for Fort Lauderdale and Lloyd Park which were indistinguish-
able.

Although more difficult to discern, the seasonal nesting pattern of C.
mydas (Fig. 5) was similar to 1990, with similar peak season and ending dates
but a slightly later start than in 1990 when the first nest was deposited in mid
May. Nesting densities (Table 2; Fig. 6; Fig 7B) were much greater on Hillsboro
beach, followed by Lloyd Park, Fort Lauderdale, Pompano and Lloyd Park nest-
ing densities were statistically identical. No nests were deposited on Hollywood-
Hallandale beach. C. mydas obviously prefers darker, less disturbed nesting
sites such as Hillsboro and Lloyd Park beaches. However, the proportion of C.
mydas nests on Pompano and Fort Lauderdale beaches was up slightly from
1990.

The horizontal nesting density distribution for C. caretta (Fig. 7A) contin-
ues to show great year-to-year similarity. Low nesting again occurred near the
Deerfield town pier, the Hillsboro Inlet, the Pompano pier and the Commercial
Boulevard pier (locators 3, 25, 34 and 50, respectively), on the section of beach
directly adjacent to Highway AlA (locator 63-80) and on the entire Dania-
Hollywood-Hallandale beach section (locators 98-128). These features have
been seen each year since 1990 when nest location by DNR monuments
numbers began (Burney and Mattison, 1990, 1991) and is also evident in
survey data collected previously (ie Fletemeyer, 1985). There are also consist-

ently high-nesting zones on developed beaches such as locators 45 and 58.

38



While it is easy to develop hypotheses to explain low-nesting zones, such as
heavy pedestrian traffic. moving lights, piers, inlets, etc. (see Burney and
Mattison 1991 for more discussion), reasons for the highly nested regions of
Pompano and Fort Lauderdale beaches are more difficult (Mattison, in prep).

Nesting success for C. caretta (Fig. 8; Table 4) was significantly higher on
Hillsboro Beach and statistically equivalent elsewhere. Lows and highs in the
nesting pattern (Figure 7) were not reflected in the nesting success pattern
(except at Hillsboro Inlet where there were no nests). This means that the dis-
tribution of false crawls and nests are similar. Therefore, the factors affecting
nesting distribution actually affect sea turtle emergence (total crawls) rather
than nesting success (nests / total crawls). Likewise, there was no statistical
county-wide difference in C. mydas nesting success when Hollywood-
Hallandale (zero nesting success) was removed from the ANOVA,

There was no identifiable county-wide trends in mean hatching success
plotted against location of deposition (Fig 9) which might be interpreted as
adverse effects of transportation distance (vibration. jostling, etc). Since most
nests were relocated, this pattern does not reflect the sand characteristics at
the nesting locations. The low hatching success of nests deposited at the main

relocation site in Hillsboro (locator #18) is puzzling. It may Indicate a decline in
the quality of the sand at this site for sea turtle hatching. perhaps due to

accumulation of organic matter from past nests. If this speculation was true, it
will not be a problem next year because Hurricane Andrew and subsequent
wave action efficiently changed the sand at this location.

The highly significant difference in the hatching success of relocated and
in situ nests (Figs. 10-11) is not due to a drastic reduction in the success of
relocated nests from 1991 levels (Fig 12) but to a large increase in the success
of in situ nests. For example, relocated C. caretta hatching success increased
slightly from 64.4 to 67.8 percent from 1991 to 1992, while in situ success
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Jumped from 66.0 to 83.4 percent. Between 1990 (last year with significant
nesting) and 1992, the success of relocated C. mydas changed only from 56.9
to 55.5 percent while in situ success increased from 75.7 to 82.9 percent. The
comparison was limited mainly to nests deposited before early July, due to the
hurricane damage to later nests. Since hatching success declines over the
course of the season because of a greater instance of low hatching late-season
nests (Burney and Mattison, 1990, 1991), the seasonal average hatching
success of both relocated and in sifu nests would certainly have been lower if
not for the hurricane. It Is probable that this would have affected the overall
success of (n situ more than relocated nests because the low values would
affect the mean of the smaller number of in situ nests more than for the larger
numbers of relocated nests. This would cause both values to be lower, but
closer together.

Still, there was a much higher proportion of low-hatching eggs in the
relocated nests than in those left in situ. Only 1.1% of the 167 in situ C. caretta
nests had a less than 50 percent hatch rate, Out of 1174 relocated nests,

16.7% had hatching rates less than 50 percent. All but 18 of these low-hatch-
ing nests were relocated to Hillsboro beach. However, hatching success was not
uniformly bad at the Hillsboro site. Figure 10 shows that the bulk of the relo-

cated nests hatched with rates similar to the in sifu nests. The slopes of the
seasonal trend lines were not significantly different, but the vertical position of
the relocated trend line was much lower than for (n situ nests, caused by the
higher proportion of low-hatching nests. Table 6 shows that the C. caretta
hatching success at Hillsboro was statistically lower than at any of the hatcher-
les except Lloyd Park’'s, and this was primarily due to the low number of nests
hatched at this hatchery before the storm.

There are several possible reasons for the higher instance of low-hatch-
ing nests at the Hillsboro relocation site. Clearly the reason Is not due to some
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systematic procedural error, because this would have affected all, or most of
the nests. It is known that low hatching success results if the sand in hatcher-
ies is not replaced each vear, because of organic enrichment and bacterial
growth in the sand. It was always assumed that winter wave action would
effectively replace the sand at the open Hillsboro site, but this may have not
been entirely the case. Workers occasionally reported discovering the remains
of a year old nest when digging a new egg chamber., When this happened, the
old remains were completely dug out and the hole filled with fresh sand, but it

is still possible that eggs were unknowingly placed in chambers near old nest
remains and that this affected the hatching success. It is also possible that

some nests were adversely affected by transportation.

The first possibility is easily fixed. If open beach relocation must contin-
ue, a different beach location can be used each year. The current site was
chosen because of easy access. If other sites are used, it will require extra
work, but this is possible. A better solution is to expand the size and number of

hatcheries throughout the county to handle the increased nesting densities. A
hatchery at Hillsboro would be desirable to counter fox predation. This would

make mass relocation to Hillsboro unnecessary and would reduce the work
load (and expense) of the project. It may also enhance hatching success. Of
course, the ultimate solution would be to modify the beach environment so that
mass relocation was unnecessary.

The sand from the three-year-old beach renourishment project at John
Lloyd State Recreation Area does not seem to be adversely affecting sea turtle
nesting. The mean Lloyd Park C. caretta nesting densities (per km per day) were
not statistically different from Fort Lauderdale beach. It is difficult to compare
nest counts between years to look for such effects because the number of
nesting turtles is variable, but Figure 13 shows no adverse trends in nesting or

nesting success since the project. Nesting in zone 1, nearest the Port Ever-
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glades channel, has improved since the project, however nesting success is still
low because of the steep eroded beach cliff. This cliff diminishes in size to the
south, and nesting success rises.

Comparison of nesting success and the hatching success of in situ nests
in zones 3 and 4 provide a much better indication of the effects of renourish-
ment because zone 4 was not renourished and serves as a control site. Zone 3
was renourished, and does not have the beach cliff characteristic of the north-
ern zones, Table 10 shows a significant difference in nesting success in the two
zones during 1990 (one year after renourishment), but the difference was non-
significant for 1991 and 1992. Additionally, there has been a continuous
reduction in the degree of difference [(seen in the X? value) with time. Likewise
Tables 11 and 12 show no effect of beach zone on the hatching success of
unrelocated C. caretia or C. mydas nests. We have no evidence that the three-
year-old project is adversely affecting sea turtle nesting or hatching.

The more recent renourishment project on Hollywood-Hallandale beaches
is more difficult to assess because of the historically low nesting densities.
Nesting and nesting success data for the year before, during and after the
project (Figure 14) indicate reductions in both parameters during the project
but recovery afterwards. One-way ANOVA and SNK analyses showed the 1991
nest count (Fig 144) to be significantly lower than for the years before and after
the project, but nesting in 1990 and 1992 was not significantly different. For
nesting success (Fig 14B), all three means were significantly different from each
other, indicating a significant decrease during the project. There was signifi-
cant recovery one year after the project, but nesting success in 1992 was still
significantly below the 1990 level. However, C. caretta nesting success at
Hollywood-Hallandale beach in 1992 was statistically indistinguishable from all
county beaches except Hillsboro (Table 4). If there is still a detectable influence

of the renourishment project, it is not very large.
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APPENDIX 1: SUMMARY OF SEA TURTLE HOT-LINE, BEEFER & NOVA

SUBJECT HOT-LINE NOVA
EMERGENCES:

i S

NEST LOCATIONS 56 18
STRANDINGS g

POACHING A4 o
VOLUNTEERS 112 15

OTHER ** 3092 77
OVERALL EEE_ ------ 141""“““"

** Including calls from the media, residents concerned about land turtles
in pools, all-terrain vehicle breakdowns and repairs, and all other
unclassified, requests for information, and multi reason calls.
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APPENDIX 2: Summary of Educational/Public Information Activities

Flyers were distributed in a timely manner along the beach, mostly
to people who approached workers with questions and at the night turtle
releases at Pompano and Fort Lauderdale, which usually attracted
crowds, Flyers were also placed in beach-front business establishments
and some were distributed to people touring the Oceanographic Center.

During July through mid August,a weekly sea turtle release and
informational seminar was given by the Project Manager at Hollywood
North Beach Park. These were well attended.

Hatchlings were also provided for the bi-weekly sea turtle walks
held at John Lloyd State Recreation Area, where they were properly

released.
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Pringipal Permit Holder: EoudacE Fisher >70lso o) bagme D Toooioio e Lo~ | Permit & g

Organization: BroWard County Gffice of Natural Resource i ‘

Address: 609-B SW Pirst Ave l
Fort Lauderdale FL 33301

e |

Day Teiephone (include area code): 20= 7654013 Night Taseghone (include ares codel: 308 goa-g24s
Besch Mame: Broward Count axosmt T
= ; T e
fprvey Boundary Inlarmenon:: Plesss desante urvey foundanss. geographicaly, B sgeciic ﬂmmmmn—-

- tourd an e |G snoliste: o marsd |-|'||p|,._ Fuur w--ﬂm mw 'E..E ﬂi.--ul.rr-lt‘d- H-mﬂ[“uumtm Urur"
South Bourdary: S, Luscle inler. e R i

MNorth Survey Boundary: Pals Beach Counes/n 3 Coupty |
South Survey Boundary: Dade County/Broward County
1 = I
Baach Lengtic 17.4 i | mi ‘circle unim) is besch length ESTIMATED I(ﬂlﬂm icircie onel
Was this the axsct same survey area as your 19871 survey areal |circie onel: @ MO . I
If MO, please sxplain the specific differences;
y |

Start Date of Survey (inciude month AND day): %/1/32 | End Date of Survey linclude month AND dayiig /15 92
Time of Dav Swurveved: START / PN circie onel; FINISH 1DOO0 . aM / PM |circie ane)

Number of Days Par ‘Wesk Surveyed: 7 # you did not uresy seven (7] days per week, describs how nesis ae
courted an te doyisl surveys an resumed:

Was thers anmy vanaton in the number of days surveyed per wesior was the antine beach surveyed the same number
of times every waesk of the nasting season? (cifcle one): ‘-I'AFM-ILE NOTE

i VARIABLE, piease sxpiain the specific vanation and give the total number of days surveyed during the nesting
saaspr SUTVEY was oot conducted on August 24, 1992 dus to

!l:u::igi_nl nndgﬂ.

Wﬂ-mmummmmmm?mml: |:‘!'E5 :INE
How many people werg imvolved i surveying The nestng beach dunng 19817 22

COMPLETE THE BACK OF THIS FORM ALSO
47



& L ~
3. wuummﬁmﬁnmﬂm,%, T S5 AT

A oy i e Eip

' Plaase resgond 1o a.l.nf e fmluu-nru mmmmtwﬂmﬂ :mn‘n‘nm 'NEST SUCCESS
AEPOATING FORM FOR SPECTFIC DEFINITIONS: OF I SITL NESTS, BEACH RELOCATED NESTS, ETC

Did you lesve NEETE it ol (Grele onel @ WO

if YES, was the screen SELF-RELEASING or RESTRAIMING T circie cnel

Imvmmwmmumummtmfwrmml vEs (hQ) NiA (ot spplicable

Wmmhmmmmmun-mlhmi?lnm“l YES ‘ MA,
If ¥ES. was the cage SELP-RELEASING or RESTRAINING 7 [cwcle onsl

Hmmmmmwnmnmw\ﬁ NO
it ¥ES. did you relocate nests  INDIVIDUALLY |p.g.. smply mowing mmmmuufumn’mmmnnr
atherwise maintaining natursl nest spacingl ar mbunsd them in a LUP | with ather beach relocated nests? |circle onae|

——
Iﬂmﬁ!bﬂﬂlmlnmunuﬂ.ﬂ-ﬁﬁtm Insufficient hatchery space

| Die you cower besch relocated nests with flat screen? (circie onel: YES @WAMW
It YES. was the screen SELF-RELEASING or AESTRAINING 7 (circle one|

Did you cover beach relocated nests with an above-ground cage (not a hatchery] (cwcle onal: YES @m
H YES, was the cage SELF-RELEASING or RESTRAINING T lcchs ong

Did you use & hatchery? [circle onel: G'E)Hn
I YES, was the hatchery SELF-RELEASING or (RESTRAINING) 7 [circle one)

H & hatchery was used, please grve easony: 10 provids for centraliszed care of relocated

H & hatchery wiid used, pissse give specific locabon: Thres locations: 1y Horth 'E-.Eh FPark in

Hollywood, 2] South Beach in Fort Lauderdale and J) Atlantic Boulevard and

baach in Pospanoc.Beach.

if predator control methods other than the scresningicaging described above werg amployed, piease descnba:

Lo

Ust all non-human predators documanted decredating nests n 1392:  sopne epeeeno et

Ware harchiing disorientation events documented duning 18827 (circle onel:  YES
i YES, hawe all disonertaton reparts besn submétted to DNAT jcrcle cnal:  YES

Signature ofPrincile Parmit Hoider © Date

T A D T Ry (TP BN B R

%?L /2/9 /92~
f
[
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FLORIDA DEPARTMENT OF NATURAL RESOURCES
MESTING SURVEY REPORTING FORM FOR 1382

Principle Permit Hoider: Louis E.

Fisher

I Permit Numbar: 125

Beach Name: Broward county excepr John 0. Lloyd State Recremation Area |
= ——

C. carems C. mydas D. carfacea
ILaggarnand] iGrean Turdal (Lastherack)
Total # of Nests 1955 i 1
Total # of Non-Mestng Emergances (False Crawis) 13l 167 -]
. Date imonth and day] of First Documented MNest | April 23 | Jun 9 Apr 15
Date imonth and day) of Last Documented Nest Sept 2 Sept 5 |.Jun 15

of nests by-catagory: and species..

h muuﬁﬂm hrsmﬂmﬁ:ﬁé;m“ﬂm

e e

.....

......

e R R R
WWEWF ﬂmammr m“@«
FIEE'E!"J'!'IB? g1 {mwrﬂ:nuraddhnmlﬁprmnngs:rmnd whth mali—rabuaamnrmnmmrmﬂ:trw
SCTeans, Or Covensd! Wlﬂﬁﬂiﬂlf-l'ﬂlﬂ-lﬂlh; nrmmnma.mw-gmum ﬂ'JE-S Hb:nr:l mrl‘l-l.ln"lblf

f-mué

e i
Total # of Nests Left in situ 202 | s 4
# of in sitv Nests without Additional Protection 2032 39 4
# of in gty Nests with Salf-Releasing Screen 0 1] 0
I ln'f’ﬂlsﬂ'uNummmHunmdmnESﬂun o 0 a
# of in sity Nests with Seif-Releasing Cage o a
#nfﬂu&imﬂlmﬁmﬁmﬁnmﬂiuu g ﬂ- CI

E 'Bumﬂﬂnm-déﬁnunmmﬂiam

R

om:the:beach. (ot maahnmd&mmhnﬁgguﬂwﬂun'whuruﬁmg mrl:ta da]:buarteﬂ rhil ::Iur:h .#.l
wrﬂrmm;numxbmhvmimmmmhmrumwrmm.n:add}mnalmpmmnmxmwmd* :
Wit uﬁmﬁaﬂmgmr<mmnmq§ﬂmamrmur ;nuaﬂdwrm :ﬂtf*feimlnq,,m' mlﬂlm
- above-ground ‘cages.. Racord the: numbar ot nests by category: and st i e l

e

......

pecies:
Total # of Beach Relocated Nests 1540 eg 1
# Baach Relocated without Additional Protection | 12490 56 1
# Baach Relocated with Self-Releasing Screen o
# Beach Relocated with Restraining Screen 0 "
# Baach Relocated with Self-Releasing Cage *] o aQ
# Beach Relocared with Restraining Cage o o

e T

O iy o= T

o

i £

# [harchiings: ::nnm:apa ‘without-humar intervention). T

Hnmwjﬁamﬁﬁmhmmmmmwm pmmmﬂnmﬂhagﬂam§€whmm

Total # of Mests in Seif-Releasing Hatcheary

Tatal # of Nests in Hastraining Hatchery

CRADRMAUTRMAL: feesss 17787 SEST SR Sl
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FLORIDA DEPARTMENT OF NATURAL RESOURCES - NEST SUCCESS REPORTING FORM FOR 1892
SPECIES: Chelonia mydas (GREEN TURTLE)

S — —_— =_— —_
I rEmCrLE FAT oD Low Filaber PEACH mase-  Broward nﬁ__ IERANT RS
e e — — _ r
¥ o For I oF el e
FOF NESTS: | RAAREED HEATE EQin N For ¥ OF LIvE ¥ OF DEAD [N ror [
TOTAL # MARKED TO | HESTE ACTUALLY EVALUATEID | WMATOHLINGS | HMATCWMUMGS | MATCHLWGS FIFED FFFED UBAATEHED
OF NESTE | EVALUATE DEFDATED | EVALUATED MEETH EWFEGED W NERT W T L DR D roas
— i L~ e
ST A TECTEDY 59 n 2,807 2,161 i L 5l

U ANFROTECTED|: Ml TURAL NEST LIFT WHERE TURTLE DEPOSITED Pl CLUTCH MaOT SCRAEENED DR CAGEM
ST SEAEENED | W BITU MEAT COVIRED WITH A STLF-RILEASING FLAT ACREEN
ST IDADEDS: PHRITU NERT COVERRD WATH AN ARDVE-GROUND INDIVIDUAL CAGE

FEACH RELOCATED [UMPAOTBETEDE NIST REWADWED ASE ARBURIED AT & FUACT ON THE BEATH OTHER THAN WHERE TURTLE DFFOSITED THE CLUTCH WNOT BCAEENID Of CAGID AND KOT B & FENMCIDTAGID HATOHPEY)

EEACS B GELTED HBERPTNT: BEACH AULDCATID MEST COVERTD Wifs & BN F-SILE 80 FLAT SCRESS

BELCH ML A TED FCASEDT BEATH BFLOCATED WOST COVERED WITH AR AR FT-SROLSMD SEFVIILIAL CALE

BELF-ETLEASMS HATCHERT, FERMAMINT Of EELS-FERARAMENT FINTIOAGID ARES WHENT WANY NESTE ARE RFIURMD, HATCHLINGS ISCAPE DN THEIR DWWl

BESTRAINEIS HATCHERY, PIRAMANENT OR SEA.PEAMANENT PENCEDSCADID AREA WHENE MANT HESTS ARE AEFMIID, HATCHUNGE CANNDT ESCAPE WITHOUT HUMAMN RTIRYENTION

TOTAL # OF WESTE: TOTAL WuasgER OF WIR T FOR EADH CATHIORT

O HESTS MARRED T0 EVALUATE: NEATE WHICH WERE MARKED T TRACK THER FATE AND EVALUATE MEST JUCCTIN

# OF BARKID NEETE DEFREDATID; HUMBIR OF MARKED NESTE DEPREDATED BY MOR-HUBAN PREDATONS

#OF MENT ACTUMALLY EVALUATED: REETH IN WHICH MEET BUCCESS WAR IVALUATED

FOF EOGE N EVALUATED NBETE; TOTAL WUSIEER OF EGOS i FVALUATID NESTE [THIE MAY BT AN EETIALTE BUE TO MATEHED EGD COUNTE)

¥ DE A TCLPRSE TRABSOND WUSRES OF WA T el THAT PeaphcED Pidnd THE REST O Tearw Ovl, BDPoRE THE BELTY walk EXCAVATTED PR EVAl i Tios

¥ OF UNWT A TERLPEE N ST LA OF | FT A TGS FOUSD T SRR T LEON TYCAVATION OF THE MEST FOB [vALLLA TION

@ OF DEAD MATESLINGE W NENT, FULEER OF DFAD HATCHLMGS FOURD W Tl REST UPOA EXCAYVATION OF THE MEST Fom EvalaTion

i OF FIFFTD UL NUSEER OF LIVE A TCHLIRGS FOUND M0 ISAOKEN TVinoudH EQEEMILL BUT NOT COMPLETELY FRET OF UPDN ENCAVATION OF THE NEAT FOR EVALUATION
& OF FIPPET DEAD: MUMABEN OF DEAD HATORRLINGE FOUSE MPPED MBADSOI THROCLUOSH FOASMELL BUT NOT EOMPLITTLY MSEF OF EGOSIEELL] UPDH EXCAVATION OF THE MEST FOR IYALUATION
#OF UNIBATCHED Bl WUMBER OF URIALTCHED FGGES FOUND UPORN EICAVATION DF THE MEST FOA EVALUATION




FLOMDA DEFARTMENT OF NATURAL RESOURCES - NEST SUCCESS REPORTING FORM FOR 1892

SPECIES: Dermochelys corlaces (LEATHERBACK)

I R —— e — —
FRNCINE PERMIT MOLDER: 1o pighar BEACH HAME Beoward County FenT Muwgen;  L3F
»oE or Y- oo |
Fof NEETE | RAamEED MESTE EQas m ¥ or LR-T N ¥ OF DELD e ror i OF . _'
ToTaL# | MaRKED To | NESTE ACTUAILY | EwaLUATED | matcHumies | HaTcrmas | MaTowmcs | mesp PrPED UMHATCIED ||
OF MIATS | EVALUATE | DEFRDATID | IVALUATED | nests ERGED ™ BEET 4 ISERT [T ptan rocs
I4-SITU RINFROTICTID) (] 4 i 1 112 18 13 B/64
i T (RERTTNED
BAITU AR
RINPROTEETED o o l i
BEACH RELOTATED e y 1 4 /84 i
Sacw mfiocalED mOAdEsTY
'__Ell:ll RELDCATED ACAOIDY
I m"_}”“ﬂﬂ.‘l’
BES TRAINING MA TCHERY 1 2 a0 L 2 1 A3
OTHER {0 AW

ENFLAMA TR GF ROW CATEQORIDE-

IF-BITY UNFROTECTED: WATURAL NEST LEFT WHERE TURTLE DEPSEITID THE ELUTDH INOT SOREENTD DR E&0HD)
IN-BITL ENOREEMED: N ETTU) MBS T COVIRED Withl & SELERELEARING FLAT BEAIRN

PATU ICABEDY: B SITY EET COVIRED WATH AN ARV -Gt Ael BErvEDLIA] TR

EEACH RO DCATED (UNFROTECTEDD WEST REMOVED

BEACH RELDOATID ISCREEMOD): BEACH AFLOCATID HEST COVIADD WITH & BELF-RELEASSMG PLAT SCREEN

B CH AL CCATID ICASEDY BEACH BELOCATED WPET COnvERED WITH A% LB -SRUAND PeshDin Ce0f

FEFEELTARNG 1A TCHERY! FENMANENT O BEW-PERRAANENT FENCONCAGED ANES WHERE MANY NEETS AR BEELWIID, HATCHLINGE TECAFE O THER OWN

RIS TRAINPMND RATCHERY: FERGIANEST O SERH FEAMANENT FERCEDNC AEDD ARRL WHEAE WLy NESTE ARE RISURIEE, HATCHLIGOA CANKOT ESCAPE WITRHOUT MUK INTERYEN TION

EnPLANATION OF COLUMY IEADNOE:

TOTAL & OF MESTE: TOTAL NUWVBER OF NERTE POR EACH CATEGDRY

i DF MESTE MARNED TO BYALUATE MESTE WHCH WERE MARKID TO TAACK TifN FATE AND IVALLIATE NEST BUCCERS

FOF MARETD STETE P RIDATID SAAME OF LUUEEED: s S TS DETREDA TED By Wit se ils FRIDA TERt

i DF NEST ACTUALLY FVALUATED: WESTE i wiacH REST SUCOPES WAS FVALUATED

o POGE BV EVALUATED NEATE: TOTAL MULESR OF EQOS IN EVALUATED NESTE ITHE W4T B AN ESTIMATE DUE TO HATIHID EG0 COUNTS

O MATOMOS PR MU OF M TOM S THAT EMRGED oA Tl METT 0N Thalll Swte BEFORT THE WEST Wil EXCAVATED FOM il an T

# O LR MATOILYGE N WEBT: WUGEER OF LWVE HATCHLNGE FOUND N THE MEST UroN EXCAVATION OF THE SEST FON EVRLLATION

FOF DEAD HATCHLINGS [ NEST: NULEER OF DEAD HATCHLIMGE FOLND 6 THE MEST UPON EXCANATION OF THE REAT FOR EVALUATION

FOF MFFED LWVE: MIUSIREN OF LR L TCML B MOLTY PeMED iROEN TRMOUs Sl BT SOT COMPLITILY PASE OF |SGEMELL) LrDed BT vAToN OF Toaf MEST Fod Eval LA TON
§OF FFFED DEAD: WURMRER OF DELD Wi VERMEE FMOUsSD FRFED R DKEN THROWUGH WUT MO COLMFLETELY PRIT OF FEGEAMELL] L0 EXCAVATION OF Tl NEST FOR FVALUATION

# OF INHATEHID ERdl: NUMBER OF LMHATCHED IG5 FOUND LWFDN EXCAVATION OF THE MEST FOR EVALUATION

AN REBURSITY AT & PLACE ON THE BEASH DTHIN THAN WHERE TUSTLE DEPOSITID THE CLUTCH INDT SCRETHED R CAGID AND HOT 1N & FENCIT/AGED HATCIIRTY
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Departmant of
Matural Resource Protection
Biological Resources Division
Marine Resources Section
B05-8, 5W. 151 Avenus,

Fort Leuderdale, FL 33301

Broward County Board of County Commissioners
Scoft | Cowan » Suzanne N, Gunzbunger
Johm P Han = Lo Nanos Pamsh
Syhvia Poiliar » John E. Rodeirom, Ji
Gerald F. Thompmsan

hﬂﬂim‘m'i i ool of fiBS
or §2 774 per copw, o e e Cously Commsceen
Bnocul e Saa Turte Consarden Progeam

THIS PUBLICATION CAN BE MADE AVAILABLE IN
LARGE PRINT, TAPE CASSETTE, OR BRAILLE,
BY REQUEST.




