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INIRODUCilON 

Since 1978. the Broward County Erosion Prevenuon District CBCEPDJ of 

the Broward County Office of Natural Resource Protection (formerly the 

Envtronmental Quality Control Board) has provided for the conservauon 

of endangered and threatened sea turtle species within Its area of re

sponsibility. according to provisions of the dredge and fill perm.Its Issued 

to the District by the U.S. Army Corps of Engtnccra. the F1ortda Depart· 

ment of Environmental Regulation and the F1ortda Department of Natu· 

ml Resources. Broward County Is within the nesung areas of three spe· 

cles of sea turtles: Caretto caretta (the loggerhead sea turtle). Chelonta 

mydas (the green sea turtle) and Dermochelys cortacea (the leatherback 

sea turtle). C. caretta ls listed as a threatened species. while C. mydas 

and D. conacea arc listed as endangered species under the U.S. Endan· 

gcred Species Act and F1ortda Law Chapter 370. 

Since these statutes strictly forbid any disturbance of sea turtles 

and their nests. conservaUon acttvttles involving the relocation of nests 

from hazardous locaUons (especially necessary along heavtly developed 

coasts) require permitting by the U.S. Fish and Wildlife Service (USFWSJ . 

In Flortda. this permit Is Issued to the Flortda Department of Natural 

Resources (FDNR). which subsequently Issues permits to Individuals. 

universities and government agencies. This project was administered by 

the BCEPD and conducted by the Nova University Occanographlc Center 

under Marine Turtle Permlt # 129. Issued to the BCEPD by the FDNR 

fnstttutc of Marine Reaenrch, St. Petersburg, Florida. The BCEPO IS 

especially concerned With any environmental effects of Intermittent beach 

renourtshment projects on shorelines and the offshore reefs. As part of 

I 



this concern, the District has maintained the sea turtle conservation 

program In non-renourtsbment years to provide a continuous data base. 

The nesung survey and other program operations on Hollywood 

and Hallandale beaches during 1991 were conducted In partial compll· 

ance with specific monitoring requirements. as outlined tn the dredge 

and fill permits Issued to Broward County, for beach renourtsbment and 

constructton. by the Florida Department of Envtronmental Rcgulatton (# 

061680189). the U.S. Army Corps of Engineers (#891P0-90051) and the 

Florida Department of Natural Resources (#DBS89-245BO). 

Opc:ration of the program is compctltlvcly bid !l.nd o. contract award 

Is Issued based on a selection committee review of submitted bids 

through a weighted point factor procedure. Nova UnlversU:y was awarded 

the contract to conduct the 1991 program. 

In addition to fullllling statutory requirements. the purposes of the 

project were: 

1) to relocate eggs Crom nests deposited In sites threatened by 
natural processes or human acUvlUes and thus maximize hatch· 
Ung recruitment. 

, 
1 ., 

2) to accurately survey sea turUe nesting patterns to determlne any 
htstortcal trends and assess natural and anthropogenic factors .. 
affecting nesung 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 
hatchllngs released. 

4) to dispose of turtle carcasses. respond to strandlnl(s and other 
emergencies and maJntaJn a hot-line for reporting oT turtle Incl· 
dents. and 

51 to Inform and educate the public on sea turtles and their con
acrvatton. 
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MATERIALS AND METHODS 

Beach Survey 

Dally beach surveys commenced at sunrise. except at Fort Lauder

dale where early beach cleaning required a sUghtly earller start. For 

survey purposes the county was dlvtded as follows: 

DNR 
l!JtACH 'ffl:f m BOUNDARIES liURVEY 

MAR.KER! 
Hillsboro- 7.0 Palm Beach Co. line l-24 
Deerfield to Hillsboro Inlet 

Pompano 7.7 Hillsboro Inlet to 25-50 
Commercial Blvd. 

Ft.Lauderdale 10.6 Commercial Blvd to 51-84 
Port Everglades Inlet 

Uoyd Park 3.9 Port EverB::es Inlet 86-97 
to Dania ch fence 

Hollywood- 9.4 Dania Beach fence to 98-128 
Hallandale Dade Co. Line 

Dally patrols of Hollywood-Hallandale beach were staned on March l 

because of a scheduled beach renourtshmcnt project. Surveys at the other 

Broward County beaches commenced on April 22. All beaches were patrolled 

through September 15th. 

Except In John Lloyd Park. all nests were located by using DNR survey 

markers numbered consecutively from l to 128 In Broward County. Marker 

numbers corresponding to each beach area arc ltsted 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. 

3 



The beach al John U. Uoyd Stale Recreation Area was surveyed by park 

personnel who provided these data. Due to the relative lack of land marks In 

the park. four I km zones (Zone I farthest north) were used for recordlng nest 

locations. This was also done to provide conUnulty with the data collected -. 

during the previous three years. to assess the effects of a completed beach 

renourlshment project on nesting patterns. -
Surveyors used all-terrain vehicles that could carry four to elght turtle nests In 

plasUc buckets. The usual method "'-as to mark and record nests and false 

crawls on the first pass along the beach and then dig and transport endan

gered nests 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 requlrtng relocaUon . 

and no road support. addlUonal trlps were occasionally necessary. After re

cording. crawl marks were obllterated to avoid duplication. 

Endangered nests were defined as follows: 

lJ a nest located Within 20 feet of the mean high water Une, 

2) a nest located In an area with a high level or pedestrian traffic. 

3) a nest located near a highway or artlflcJally lighted area defined as a 
beach area where a worker can sec his shadow on a clear night. 

4) a nest located In an area subject to beach renourtshment. 

5) a nest deposited directly In existing, dense vegetation where roots 
might Interfere with succcsSfu.l emergence of the halchlings. 

Especially due to deflnJUon 3. 100% of the nests at Pompano. and Fort 

Lauderdale were considered endangered and relocated to hatcheries or dark 

beach locauons on Hillsboro beach. All nests on Hollywood and Hallandale 

beaches were relocated due to a beach renour!Shment project during the 1991 

season. Nests to be relocated were carcfully dug by hand. and transported In 
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buckets containing aand Crom the nest chamber. Chamber depth was meas· 

ured 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 wtth sand from the natural nest. Care was taken to maintain the 

natural ortentauon of each egg. 

Nonendangered nests. mostly on HWsboro beach. were marked and left 

In situ. After hatching. 186 of these nests (137 at HWsboro. 49 at Uoyd Park) 

were acavated. Hatching (actual emergence) success for In situ nests was 

defined as the percentage of spent shells (assumed to have yielded live batch· 

lings) compared to the sum of spent shells. piped eggs. eggs with arrested or no 

visible development. and hatchllngs found dead In the nest. 

Hatch ezy OpemUoo:s 

As In previous years. eggs were relocated to three chain-link fenced hatchertes 

located (one each) at Pompano beach near Atlantic Blvd.. at the South Beach 

municipal parking lot In Fort Lauderdale. and at North Beach Park In Holly· 

wood. A self-releasing hatchery. located In Uoyd Park. was operated by park 

personnel. After hatchJng. 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. 

Nests displaying a depression over the egg chamber, Indicating eminent 

hatchllng emergence. were covered with a screen cage or a bottomless plastic 

bucket to retain hatchllngs. although the turtles somettmes 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 counung, hatchllngs were released that so.me night In dark sec

tions of Fort Lauderdale. Hillsboro or Uoyd Park beaches by allowing them to 

crawl through the Intertidal zone Into the surf. Hatchllngs discovered at dawn 

5 



In the hatcheries were collected and held Indoors In dry Styrofoam boxes In a 

cool. dark place until lhat night. when they were released as above. 

1 
• 

Because of the high nesting density e.arly In the season and the high ., 

percentage of relocated nests. the Pompano and Fort Lauderdale hatcbcr1es 

quickly filled. After June 1,-most nests from Fort Lauderdale and Pompano were 

relocated to Hillsboro Beach. Hatched nests In the hatchertes 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. 

Qa.lll analysts 

The data was compiled, analyzed and plotted prtmarlly With Quatuo Pro . 

County·wlde yearly nesting dens1ues from 1981 to 1991 for c. caretta. C. 

myc:ta.s. and D. corfaceQ were plotted and trends were assessed by linear re

gression and correlation analyses. Seasonal neaung patterns of C. caretta were 

plotted for each of the five beaches. Nesting densities for C. caretta and C. 

mydas were calculated per km for each beach and the C. caretta data were 

compared with l·way analysis of variance (ANOVA) and Student-Newman· 

Keuls (SNK) tests (at the .05 slgntficance level) (Zar. 1974). The total number of 

neats deposited by each species In the beach segments corresponding to each 

DNR survey marker was tabulated and plotted. Total nesung success 

(neats/total crawls} for each species at each beach was computed and the 

mean dally nesting success of C. caretta at each beach was compared by 

ANOVA and SNK analyses. Seasonal patterns of dally nesting success at each 

beach were plotted and analyzed for trends. The total nesung success In each 

beach segment was plotted versus its DNR survey number. The county·wlde 

seaaonal fecundity trend for C. caretta was analyzed by relating clutch stze with 

the Jullan date of clutch deposition with linear correlation analyses. 
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Seasonal patterns of mean dally hatching success rates for C. caretta 

eggs left In situ and relocated to each hatchery or to Hillsboro beach were 

plotted and compared for each beach. The mean hatching successes of eggs 

from Pompano and Fort Lauderdale which were relocated to Hillsboro Beach 

were plotted versus their deposlUon location (DNR locator number) to assess 

the effect of transport distance on hatching success. 

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

hatchltogs released were tabulated for each beach. Lost eggs are those from 

nests left In situ or relocated outside a hatchery whose locaUons were lost due 

to unauthorlud removal of the markers. Many of these eggs probably hatched 

normally. All eggs from predated nests were listed as destroyed. although many 

nests were only partially predated and some eggs hatched. All lost or destroyed 

eggs were not Included In hatching success calculaUons. 

Nesting. nesting success. and nest relocation patterns In John Lloyd 

State Recreation Arca were plotted and compared to data collected before 

(1988). during (1989) and after (1990·91) a beach renourlshment project. 

Nesting success and batching success of In situ C. caretta were compared 

graphically and by contingency table analysts In beach zones 3 and 4. Beach 

zone 3 was renourtsbed during the summer of 1989, while zone 4 was left in tts 

natural condition. 

,, 
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RESULTS 

A total or 2017 sea turtle nests were surveyed county-wide In 1991. Th!s 

was the second highest recorded nest count, exceeded only by the previous 

years total. FlgUre lA shows the nesttng density pattern ror the county over the 

past ten years. Figure lB shows the trend Une ftt to the total nest counts. The 

Increasing trend ts stgnlflcant at the 99.6 percent confidence level (P • .004). 

Figure 2 shows the yearly nesting density patterns for the three sea turtle 

species. The poslUVe trend of C. caretta nesting (Flg.2Al ls highly slgnlflcant 

whlle C. mydas and D. oonacea nesttng (F1g 2B) show no slgnlflcant eleven-year 

trends. Only 11 C. mydas nests were found In 1991 compared to 106 ln 1990. 

Figure 3 shows the pattern of total nests la!d In Broward County per day 

durtng the 1991 season. and FlgUre 4 compares these results for the flve Indi

vidual beaches. Table 1 glvcs the total number of C. caretta nests per kilometer 

of beach and the mean dally nesting per kilometer for each beach. One-way 

ANOVA Indicated stgntftcant differences In mean dally nesting per km and SNK 

analysis showed that nesting densities were stgnlflcantly lowest at Hollywood

Hallandale and highest at Hillsboro. Nesting on Uoyd Park and Fort Lauderdale 

beaches was not statistically different. but this level was stgnlflcantly lower 

than on Pompano beach. Total nests and nests-per-km for C. mydIJs are shown 

In Table 2. The data were too few for meaningful statistical comparisons be

tween beaches. but the total absence of C. mydas nesting at Hillsboro lwhere 

76 nests were found tn 1990) was completely unexp«ted. Figure 5 shows the 

spatial nesting distribution In Broward County for the three sea turtle species. 

The C. caretta pattern (Fig. 511) Is very similar to that from 1990. However, the 

C. myda.s dtstrtbuUon was very d!JJerent than In 1990 when they preferred 

Hillsboro and Uoyd Park beaches. In 1991. there seemed to be a slight prefer-
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Figure l: The historical pattern (A) and statJstJcal trend (BJ of 
total sea turtle nesting In Broward Co. since full surveys began 
In 1981. 
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Figure 2: Hlstor tcal nesting patterns for C. caretla (A) and C. 
mydas and D. c:oriacea (B) In Broward Co. since 1981. 
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Figure 3: The seasonal pattern of dally c. caretta nest counts In 
Broward Co.. 1991. 
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Table 1: Total C.careua nests and nesung denslUes expressed as nests-per
kilometer for the 1991 aeason. VenJcal lines al the rtgbt overlap groups where 
means were not dlsUngutshable tn a SNK tc"t (alpha• .05) ol mean dally nest
ing per km. 

----------------------------------------------------- -------
BEACH 

Hollywood-Hall. 
UoYd Park 
Ft.laud. 
Pompano 
Hill$boro 

TOTAL 
NESTS 

65 
147 
490 
624 
676 

BEACH 
LENGTH 
(km) 

9.4 
3.9 
10.6 
7.7 
7.0 

6.9 
37.6 
46.2 
81.0 
96.6 

DAILY 
MEAN 
NESTS/ km 

0.051 
0.26 J 
0_31 
0.55 I 
0.65 I 

-~---------~------·------·---~~~---------·-------------~ 
OVERALL 2002 38.6 51.9 0.35 ----------·--·---- --·~------------------------
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Table 2 : Total C.mydas nests and nesting densities expressed as neots-pcr· 
k.Uometer (or the 1991 seruion. Data were lOO few for a SNK test of mean dally 
nesting dens1Ues. 

BEACH TOTAL BEACH NESTS 
NESTS LENGTii ~ Oanl _________ ........ ____ ,,,__.. 

--~------............... ·---------Hillsboro 0 7.0 0 
Hollywood· Hall. 1 9.4 0 .11 
Fl.Laud. 2 10.6 0 .19 
UoydPark 5 3.9 1.28 
Pompano 3 7.7 0 .39 

------------------~-------~,--~---~-
OVERALL 11 38.6 0 .28 
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Figure 5: Locations of C. cam· 
ta (Al. C. myda.s (B) and D. 
cortacea (C) nests In Broward 
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locator number. Nest counts 
In the four zones of John 
Lloyd State Recreation Area 
are shown With asterisks . 
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ence for Uoyd Park. but nesting was nil at Hlllsboro. and overall numbers of C • 

mydas nests were only 1 O percent of the previous year. D. cortacea again 

nested early In the sea.son with the first nest deposited on 1 April at Hlllsboro 

beach (not shown 1n Fig. 41\J . 

Table 3 g.tves the total numbers of nests. false crawls and the nesting 

success of each species for each beach. Nesung success for C. cattt.ta. was 

lowest on Lloyd Park and Hollywood·Hallandale beaches. which were statlsU· 

cally lndlsUnguishable from each other. but were slgnlficanUy lower than all 

other beaches. The highest nesting success occurred on Hiiisboro and Fort 

Lauderdale beaches. which were also staUstlcally equivalent. Figure 6 com· 

pares the seasonal pat,tems of mean dally nesting success of each species at 

each beach. There are no obvious seasonal patterns In these data. Figure 7 

g.tves the average nesting success of C. caretta In the beach sections corre· 

spondlng to each of the DNR survey monuments (or zones In Uoyd Park). The 

high vartabWty of nesting success at Hollywood-Hallandale Is due to the low 

turtle actlvlty on this beach . 

Figure 8 gives the seasonal relation of the number of eggs per C. roretta 

clutc h and laying date. There was a small but highly significant decline 

(r • · .152, P << .001) In the number of eggs per clutch as the season pro· 

gre&aed. Figure 9 shows the seasonal trends In hatching success for all relocat· 

ed and Investigated In situ nests of C. caretta. Figure 9A compares the hatching 

success of nests relocated to safer open beach locations on Hillsboro beach to 

those left In situ. Figures 9B and 9C compare the success of nests relocated to 

hatcheries at Fort Lauderdale or Pompano, or to the open beach at Hlllsboro. 

Flgurc 9D shows the batching reaults of nests at Uoyd Park that were relocated 

to either the hatchery or the open beach. or left In situ. All nests on Holly· 

wood-Hallandale beach (Fig. 9E) were relocated to the hatchery. Figure 10 g)VeS 

an expanded comparison of the hatching success of relocated (Fig. 1 OA) and In 

16 
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Table 3: Total nests. false crawls (FCJ and percent nesting success (NS) for three sea turtle species In each of 
Ove Browanl County beach areas during 1991. Vertical llnea for C. caretta ovedap beaches wllere mean dally 
nesUng successes were not dlsUngutshable In a SNK test. Data for C. mydas and D .. cortacea were too few for 
reliable staUsUcal comparisons. 

-·-·-·--------·-----------------------------------------~-·--·-······-------·-··----·-···-------·--·······-------------------
BEACH C.caretta 

NESTS FC NS 
D.coriacea 

NESTS FC NS 
C.mydas 

NESTS FC NS 
-----·--·--·-·····-·-----·--·-···-······----------------·-----------····-----··------------------------. .._..__-

u~ Park 147 367 28.61 5 t8 21.7 0 2 0 
Ho ly·Hall. 65 147 30.7 1 4 20.0 0 0 0 
Pompano 624 674 48.1 I 3 I 75.0 I 0 100 
Ft.Laud. 490 408 54.6 I 2 3 40.0 0 0 0 
Hiiisboro 676 410 62.2 0 I 0 3 I 75.0 

---------------- -------···-···-······--... -----------------------------------·· ..•• ---... ......____ ______ --.. --------
OVERAU. 2002 2006 50.0 II 27 28.9 4 3 57.1 
-...-----------------------------................... -----------------~-~---·-·--·-----·------~----------------~---------------~ 
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Figure 8: The number of C. caretta eggs-per-clutch plotted versus 
the Julian date of depostUon In Broward Co. durtng 1991. 
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Figure 9: Seasonal patterns of C. 
caretta batching success of In situ 
and relocated eggs dePOSlted on the 
Ovc Broward Co: beaches. Hlllsboro
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Lauderdale. C: John Lloyd Stole 
Rccrcot1on Arca. D: Hollywood-Hal· 
landalc, E. Legends for Individual 
figures Indicate egg disposition . 
City names Indicate eggs relocated 
to the hatchery In that location. 
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Figure I 0 : Comparison of the seasonal trends of the batching 
success of relocated (A) and In situ (8) C. caretta nests deposit· 
ed on Hlllsboro-Decrfldd beach during 1991. 
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situ (Fig. !OB) C. caretta nests at Hillsboro beach. Botb seasonal patterns 

showed steep seasonal declines. but the slopes were not slgnlftcantly different 

(P • .15) (Edwards, 1973). Table 4 gives an accounung of all eggs from rclocat· 

ed (hatchery and beach) and Investigated In situ nests. as well as the number 

of live hatchllng.s produced and the overall hatching percent for each species. 

C. caretta eggs hatched with an overall success of 66.0 and 64.4 percent In 

relocated and In situ nests. respectively. Figure 11 shows overall sea turtle 

hatching success alnce 196 l. Table 5 gives /\NOVA and contingency table 

compar1SOns of C. coretta batching success from In situ and beacb·rclocated 

nests at Hillsboro beach. One-way ANOVA compartng the tndlvldual batching 

successes of all In situ and relocated nests showed no significant effect of 

relocation (F = 0.25. P • 0.615). The average hatcbing success of the 137 lnves· 

tlgated In situ nests from Hiilsboro beach was 63.2 percent. wblle the me.an 

from 437 relocated nests was 62.1 percent. Although these mean hatcblng 

successes were very close. and the difference between the expected and ob

served frequencies In the contingency table analyslS (Table 5) was less than :I: 

166 egg.s, the contingency table dld Indicate a statistically slgnl.llcant (P < .002) 

effect of egg relocation on hatchtng success . 

Table 6 shows the same ANOVA and contingency table comparisons of 

the hatching success of C. caretta from ln sJtu and relocated nests at John 

Uoyd State Recreation Area. Both analyses showed highly significant dJITer· 

ences between groups. but the average batching success was slgniftcanUy 

higher In relocated (65.5%) than In situ (74.9%) nests. 

Figure 12 shows the hatcblng success of tndlvtdual nests laid on Pompa

no and Fort Lauderdale beaches Oocatlons Indicated by DNR locator numbers) 

which were relocated to a site at Hiiisboro b each near DNR monument #24. 

There ls no evidence of a significant decline tn batchtng success with Increas

ing distance of egg transport. Table 7 summarlZCs the egg relocation data from 
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Table 4: Total egg counts. released batchlJnlZS and overall hatching sua:essea 
for In stru and reli>cat.ed nests of c.a:ueua. C.m¢as and D.cortacea. 

----·-----------·-~~--~- ------ ·--··----
NUMBER EGGS NUMBER HATCH 
OF LOsr/ 1UR1l..ES SUCCESS Species 
EGGS DEST. n• RELEASED PERCENT 

............................................................................................. ,.,.... ................................ ,._., .......................... ~-------------------

ID Situ Neeta 
C.caretta 20280 178 184 13277 66.0 
C.mydas 276 0 2 244 88.4 
D. rortacea 0 0 0 0 0 

Total 20556 178 186 13521 66.3 

Relocated Neeta 
C.caretta 197997 9418 1688 121425 64.4 
C.rnydas 1082 416 6 241 36.2 
D. oorlaoea 421 0 4 241 57.2 

Total 199500 9834 1698 121907 64.3 
--~-~----------~-----------~-~---~-------------------------------.......... ·----
Onrall 
C.caretta 
c. mydas 
D. coriacea 

218277 
1358 
421 

9551 
4 16 

0 

1872 134702 
8 485 
4 241 

• n • The number of nests actually Investigated for hatching 
success percent. 
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64.5 
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57.2 
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rel'ocllled and In situ (natural) n ests since fenced beach hatcheries 
were first employed In 1981. 
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Table 5: Compartson of C. caretta hatching success at Hiiisboro Beach by l • 
way ANOVA and contingency table analyses. The expected frequencies In the 
contingency table are given In parentheses below the observed frequencies. 

ANOYATable 

SOURCE DF SS MS F p 
FACTOR l 124 124 0.25 0.615 
ERROR 572 281315 492 
TOTAL 573 281439 

HATCH% 
LEVEL N MEAN SlD 
RELOCATED 437 62.11 20.56 
lNSITU 137 63.20 26.71 

CONTINGENCY Table 

RELOCATED IN SITU TOTAL 

EGGS HATCHED 30.311 
(30476.8) 

9.363 
(9197.2) 

39.674 

EGGS NOT HATCHED 19.378 5.632 25.010 
(19212.2) (5797.8) 

TOTALS 49,689 14.995 64,684 

X2 . 10.06. d.f. = 1. p < .002 
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Table 6: Compartson of C. caretta hatching success at John Lloyd State 
Recreation Arca by l·way ANOVA and conungcncy table analyses. The expect· 
ed frequencies In the contingency table are given In parentheses below the 
observed frequencies. 

ANOVATab!e 

SOURCE OF SS MS F p 
FACTOR I 3315 3315 13.91 <<.001 
ERROR 126 30034 238 
TOTAL 127 33348 

HATCH% 
LEVEL N MEAN sro 
INSITU 47 74.91 19.80 
RELOCATED 81 85.46 12.25 

CONIJHGENCYiablc 

RELOCATED IN SITU TOTAL 

EGGS HATCHED 7.395 3.914 11.309 
(7107.1) (4201.9) 

EGGS NOT HATCHED 942 1.015 1.957 
(12.29.91 (727.1) 

TOTALS 8.337 4.929 13.266 

x2; 212.7. d.f .• 1. p << .001 
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Figure 12: The mean hatchinJ! success of eggs from Pompano and 
Fort Lauderdale Beach wblc6 were relocated to Hillsboro Beach. 
shown by the location of their or:lglnal depo&!Uon given by DNR 
locator number . 
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Table 7: Compartson of overall nest relocation and hatching results by beach for all 
species combined 
~~~~---------~---------------~------~~~~----------------~----------

Overall 
Beach Nests 

Moved 

Total 
Eggs 
Moved 

Eggs 
Lost/, 
Dest . 

HatchUngs Hatch 
Released Percent' 

Hillsboro 518 57868 78801 30451 60.9 
Pompano 628 70011 7222 43465 62.7 
Ft.Laud. 490 54571 4633 34804 64.3 
U~d Park 94 9718 7694 7470 63.5 
Ho ywood· Hall 66 7332 os 5717 78.0 

Overall 1796 199500 9834 121907 64.3 
-------------------~~~----------------------------~~~-----------------~-~-~-

' Eggs from nests which were relocated outside of hatcheries and could not be 
found because of removal of the markers are termed "lost•. Many of these 
probably hatched normally. Eggs from partially predated nests are termed 
destroyed". although some eggs hafched successfully. 

• Hatchlings released I rrotaJ eggs moved • Lost or Destroyed) 
1 1946 eggs lost (14 nests). 5934 ew destroyed (53 nests) 
2 420 eggs lost (4 nests). 302 eggs aestroyed (3 nests) 
3 320 eggs lost (3 nests). 2 nests given to Discovery Center 

(143 eggs+ 122 hatchUngs. and l unknown nestJ 
• 295 eggs fOst (3 nests:l uncounted), 474 eggs destroyed 

(7 nests:3 uncounted) 
5 O eggs lost or destroyed 
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each beach. for all sea turtle species combined. 

Figure 13 compares total sea turtle nesting densities In the four zones of 

John Lloyd State Rccrcauon Arca before (1988). during (1989) and for two 

years after the renow1shment of zones l ·3. Nesting seems to have Improved In 

zone l (the most eroded sccUon of the beach) since renourtshment. Figure 14 

shows the nesting success pattern In the four beach zones In 1991. Nesline 

success was much lower In zone 1 due to a high eroded cllff which denied most 

turtles access to the upper beach. F1gure 15 gives the number of nests relocat· 

ed and left In situ In 1990 and 1991. Virtually all nests tn zones I and 2 were 

-
.. 
.. 
.. 
-
-

relocated. prtmarUy because Oley were deposited be.low the beach cllff and were -

subject to lnundauon. Table 8 shows results of contingency table analyses 

relaUng the proporUons of nesting and false crawls In zones 3 and 4 during ., 

1990 and 1991. Renourlshment seems to have had a significant effect on 

nesting success In 1990. but no s1gn1ftcant effect was found In 1991. Figure 16 

shows the seasonal nesting succc.ss pattern tn zones 3 and 4 for 1991. Table 9 

gives results of conungency table comparisons of the hatchtng success 

(number of nests hatching and failing to hatch) for In situ nests In zones 3 and 

4 during 1990 and 1991. ln 1990 there was a highly significant apparent effect 

of renourtshment on hatching success (based on llmtted data), but no slgnlfi· 

cant difference In hatching success on the renourlsbed and unrenourlshcd 

beach zones was found In 1991. 
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ZONE I 

JOHN LLOYD STATE PARK 
TOTAL SEA 11.JRTtE NESTS 

ZONE 2 ZONE3 ZONE• 

.....- 1988 -- 1989 - 1990 -- 1991 

Figure 13: Total yearly sea turtle nest counts In the four beach 
zones of John Lloyd State RecreaUon Area since 1988. Zones 1-3 
were renourtshed In 1989. 
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F'tgure 14: The horizontal pattern of sea turtle nesUng success In 
the four beach zones of Jobn Lloyd State Recreation Area durtng 
1991. 
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Figure 15: The total numbers of sea turtle nests relocated and left 
In situ ln the four beach zones of John Uoyd State Rccreauon Area 
during 1991. 
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Table 8 : Contingen cy table analyses of the effect of beach renourtshmenl on 
nestlnR success in John Uoyd State Recreation Area. Zone 3 was renourtsbcd 
in 198!1 while Zone 4 was not rcnourlshed. The expected frequencies are given 
In parentheses below the observed frequencies. 

Not 
Rct\Ounahed _,,.,."' 

1990 Zone 3 Zone 4 Totals 

NHtillg Crawla 36 45 81 
(46.9) (34.1) 

Falae Crawla 82 41 123 
(71. 1) (51.9) 

Totals 118 86 204 

Nest Su ccess 30.5% 52.3% 

X2 • 9.89. d.f . • l. p < .002 

Nesting success ls not independent of beach zone. 

NO< 
Rcnounshed R.enourl.ahcd 

1991 Zone3 Zone 4 Totals 

Ne1ttnc Crawla 35 
(38.4) 

36 71 
(32.6) 

Falae Crawla 76 58 134 
(72.6) (61.4) 

Totals 111 94 205 

Nest Success 31.5% 38.3% 

x'. 1.03. d.f . • 1. p • . 310 

Nesting success !s Independent of beach zone. 
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JOHN LLOYD PARK BEACH 
IN srru HATCHING SUCCESS IN AREAS 3 & 4 
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0 

8 + • o o + 
90 0 + e ~ + 

x + + - ...... Cl) + + 0 0 
(!) + 
Cl 0 c 
w • -' < 
b 0 

§ c 
O ++ + z 0 

~ 0 
:c 0 • (.) 

~ 0 
~ 

1 y 0 un l) 

DATE, 1991 

o ZONIE 3, RIENOURISHIED + ZONIE 4, NATURAL 

Figure 16: Comparison of the seasonal patterns of mean daily sea 
turtle nesting success In zones 3 and 4 of John Lloyd State Recre· 
auon Area during 1991. Zone 3 was renourtsbed in 1989 and zone 
4 was left in Its natural cond!Uon . 
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Table 9: Contingency table analyses of the effect of beach ren ourlshment on 
batching success of natural (In-situ) nests deposited In John Lloyd State 
Recreation Arca. Z.One 3 was renourlshed In 1989 while Z.One 4 was not renour
lshed. All nests were relocated from Z.One 3 In 1989. The expected frequencies 
are given In parentheses below the observed frequendes. 

Not 
Rc:nouru.bcd Rtnouruhod 

1990 Zone 3 ZOne4 Totals 

Batch 240 257 497 
(214.2) (282.8) 

No Batch 47 122 169 
(72.8) (96.2) 

Totals 287 379 666 

Hatch Success 83.~ 67.8'b 

X2. 21.6. d.f. • 1. p << .001 

Hatch!ng success was not Independent or nesting zone. 

Not 
Renourtshed Rc:nourtshed 

1991 Zone 3 Zone4 Totals 

Batch 1601 2028 3629 
(1613.6) (2015.4) 

No Batch 519 620 1139 
(506.4) (632.6) 

Totals 2120 2648 4768 

Hatch Success 75.5% 76.6% 

X2 ~ 0.740. d.f .• 1, p ~ .390 

Hatch1ng success ts Independent of nesting zone. 
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DISCUSSION 

This years relaUvely high nest count (Fig. lA) continues and strengthen& 

the slgnlflcant poslUve trends of total sea turtle (Fig. lB) and C. caretta (Fig. 

2B) nesttng densities over the eleven years Since total county nesttng surveys 

wen: begun. Burney and Mattison (1990) discussed several possible explana

Uons for the Increased C. careua nesting acttv!ty In 1990. Higher nesting dens!· 

ues could have been caused by a greater number of flrst-ume nesting female• 

tndtcaUng an Increasing populatJon stzc. perhaps due to past conservauon 

projects or natural circumstances having a postUve effect on recruitment or 

survival. This would be very encouraging. However. since lndlvtdual females do 

not usually nest every year (Ehrhart. 1981), there was the poss1blllty that the 

nesttng peak In 1990 may have resulted from the chance coincidence of their 

tndlvtdual nesting patterns, causing an abnormally large proportion of the 

female population to nest In the same year. This might have produced In

creased nesting Without an Increase In the number of adult females In the local 

populatton. However. the high C. caretto nest count In 1991 (second only to the 

1990 total) decreases the likelihood of the second explanation. If most of the 

adult females nested In 1990, much lower nesting denslUes should have oc· 

cuned In 1991. because this would have been a non-nesting year for most of 

the population. Therefore, the fact that nesting densities remalne<I high for two 

consecutive years decreases the likelihood of the chance coincidence hypothe

sis. There ts the possibility that Increased food availability may have Increased 

the nesting frequency of the population (Wood and Wood, 1980), but this In 

Itself would also be encouraging for the surv!val of the species. There ls also the 

posslblllty that the local C. caretta population was augmented by adults which 
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previously nested at another location. 1bls cannot be directly addressed, but the 

Ukellhood of such augmentation occurnng two years In a row seems unlikely. 

Unfortunately, the highly encouraging level of C. mydas nesting activity 

In 1990 was not continued In 1991 (Fig. 2B, Table 2). It IS possible that the 

1990 result was caused by either a chance coincidence of nesting patterns (as 

discussed above) or by augmentation from another population. The fact that 

there was no C. mydas nesting at Hillsboro beach, where their nesting density 

ls normally the highest. may suggest that virtually the entire population nested 

In 1990 and therefore did not nest In 199 l. The posslblllty that actual C. 

mydas nests at Hillsboro beach In 1991 m ay have been misidentified as C . 

caretta Is not plausible because this beach was surveyed by the same highly 

experienced worker as In 1990. 

D. corlacea nesting was again low and the eleven years of data show no 

trends (Fig. 2Bl. Since the first known nest was deposited well before the start 

of the daily beach surveys (April 1). It Is possible that a few other early nest 

may have gone uncounted . 

The timlng of the seasonal pattern of dally c. caretta nesting was stmllar 

to last year, as was Its shape In the Initial month of the season (Fig. 3). The 

rate of Increase of nesting per day In May was very similar to that In 1990 and 

peak daily nesting densities In the two years were comparable. but nesting 

activity declined more rapidly during the last half of the 1991 season. produc· 

Ing the slightly lower yearly total than for 1990 . 

C. caretta nesting densities (Fig. 4, Table 1) were highest In Hillsboro. 

followed by Pompano and then by Fort Lauderdale and Uoyd Park. which were 

not statistically different. As In previous years, nesting densities were lowest at 

Hollywood· Hallandale. but 1991 nesting activity was less than half that of 

1990. This may have been due to the renourishment project In progress on 

Hollywood-Hallandale beach In 1991. As In previous years. C. caretta nesting 
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patterns (Fig. 4A·Cl contain periodic varlaUons (more evident when data 

smoothing Is employed) which appear to be related to the lunar and Udal 

timing and phase. These relationships are betng analyzed and will be reported 

separately (MargoU.,. In prep). 

The c. caretta nest location pattern for 1991 (Fig. SA) ts very similar to 

the pattern In 1990 (Burney and Mattison. 1990), with mlnlma at the locatJona 

of the Deerfield town pier. the Hillsboro Inlet. the Commercial Boulevard pier 

(locator #3, 25 and 50. respecuvelyl and on the secuon of Fort Lauderdale 

beach that is directly adjacent to Highway AlA (locator #63-80). Clearly. these 

patterns are not random and must be related to the degree of development. 

lighting. pedestrian traffic or moving lights visible from the beach. This effect 

Is also under more Intensive review Including correlation with past years (te. 

Fletemeyer. 1985). and wtU be reported separately (MatUson. ln prep.). The 

btstortcally low nesung on the Dania. Ho11ywood. and Hallandale beaches 

(Hollywood-Hallandale) Is difficult to explain In terms of the degree of beacb

front development. The Dania beach section. directly south of Uoyd Park. IS 

relauvely dark, with established dunes and no hJgh rtse development. The 

Dania pier has been c1osed. Qualitatively. much of Hollywood·HallandaJc bctach 

front appears no more developed than parts of Fort Lauderdale or Pompano 

beaches. which had much higher nesting densities. A hypothesis Is that possl· 

ble differences 1n offshore bottom c.ontours . reer structure or ecology may 

account for the abrupt decline In nesting acttvtty south of Uoyd Park. but this 

speculation has yet to be rtgorously tested. 

The nesting success of C. caretta at the tndlvtdual beaches frable 4) was 

not significantly different (P > .OS) from the previous year (Burney and Matti· 

son. 1990) at Hlllsboro. Fort Lauderdale or Lloyd Pnrk beaches (contingency 

table analyses) . For Pompano. the difference between years was slgnUlcant 
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(P•.002) but not very large (53 .4%. 1990: 48.1%. 1991). However. nesttng 

success at Hollywood-Hallandale declined greaUy (P << .001) from 58.7% In 

1990 Lo 30.7% In 1990. This decrease could have been due to the beach renour

lshment project. because or Its commotion and the pipe nlong the beach which 

many turUes could not surmowll. Durtng 1991. nesting success at Hollywood· 

Hallandale was not atatlstlcally different than at Lloyd Park. where nesting 

success was reduced by an often Insurmountable beach cliff. The nesting 

successes of C. mydas and D. rorlacea arc Usled In Table 3. but the low activity 

of these species In 1991 makes comparisons between beaches or previous 

years Inappropriate . Seasonal patterns of nesting success (Fig. 6) show no 

patterns during 1991. unlike previous years when there were seasonal declines 

al Fort Lauderdale tn 1990 (Burney and Mattison. 1990) and at Hillsboro In 

1989 (Burney and Mattison. 1989). We have no explanation for the cause of 

these decreases. but they do not appear to be consistent patterns characteristic 

of partlcular beaches. The horizontal dlstl1butlon of C. caretta nesting success

es (F1g. 7) shows lltUe relationship with the nesting density pattern (Fig. 5AJ. 

Although the locations of the piers (sec above) show minima In Figure 7. other 

sites had cquJvalent or lower nesting success. The beach Immediately south of 

Hillsboro Inlet (with a substantial offshore shoal vtslble at low tide) was char

acterized by both low nesting and the lowest nesting success of any beach area 

north of Uoyd Park. The sectton of Fort Lauderdale beach adjacent to Highway 

AIA had lower nesting (Fig. SA), bul not lower nesting success relative to the 

rest of Fort Lauderdale and Pompano beaches. Moving lights (Mortimer. 1981) 

may dete r C. caretta emergence In thJs locauon. but this does not seem to 

discourage them once they have begun to crawl. 

The clutch size of C. caretta nests again showed a relatively sllght but 

highly significant seasonal decline. This has been observed by others (Lebulf 

and Beatty. 1971: Catclwell. 1959) and there has been no detectable change In 
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thls pattem In Broward County since 1989 (Bumey and Mattison, 1989, l 990). 

The seasonal patlem of batctung success of C. caretta {Fig. 14) declined 

much more steeply In 1991 than In the two previous years. The cause of this Is 

unlmown. but the slmilartty of slopes of the regression lines (Fig. lOA·Bl for In 

situ and relocated nests Indicates that the cause was enVlronmental or physio

logical rather than due to egg relocaUon. The strong seasonal downtrend lnval· 

!dates direct comparisons of the hatching success of nests relocated to hatcher· 

les With those relocated to the open beach or left In situ. For example, F1gure 

9B shows that the hatching success of Pompano nests relocated to the Fort 

Lauderdale hatchery averaged much higher than lhose relocated to Hillsboro 

beach. Such a compartson Is decepUve because nests laid early In the season 

(With higher batching success) were relocated to the hatcheries. After the 

hatcheries filled. the later nests were relocated to Hillsboro. Such a comparison 

ls valid only If eggs are relocated to the various sites over the entire season, 

and In roughly equivalent numbers. 

The overall batching successes of relocated and In at tu nests (Table 4, 

F1g. 11) were quite stmUar at 64.3 and 66.3 percent. respectively. These were 

some of the lowest values In the eleven years of the project. but they are not 

unprecedented. It ls possible that adverse weather conditions may have result· 

ed In the lower hatching rates, although 1991 did not seem unusual. One larie 

storm In mid season caused extremely high Udes and may have Inundated and 

reduced the VlabUlty of some nests, but this Is speculation. A careful analysis 

of past years all' and water temperatures. rainfall amounts and storm pattuns 

may help explain the yearly nuctuauons In hatching success. but this large 

task bas not been completed (MatUson. In prep.). It Is also possible that these 

variations may result from differences In the phystologtcal condition of the 

nesting females that could affect the Vlabtltty of their eggs. 
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Compartson of the hatching success of tn situ and relocated C. caretta 

nests at Hlllsboro beach by 1-way ANOVA (Table 5) Indicated no difference 

between groups. However. a 2X2 conungency table analysts. of the total 

numbers of tn situ and relocated eggs that hatched or failed to hatch. did 

Indicate that the two classifications were not tndepen<lcnt (le. a significant 

effect of relocation on hatching success). The difference In mean hatching 

succe11, however, was quite small (relocated, 62.1%; In situ. 63.2%) and the 

dJJference between the observed and estimated frequencies In each cell of the 

table was less than 166 eggs. This means that lf an additional 166 of the 

49.689 relocated eggs would have hatched and 166 more of the In situ eggs 

(out of 14,995) would have failed to batch. the hatching percentages would 

have been equal cx2 • 0). nus small difference ts probably more than offset by 

the Increased egg survlval provided by moving the nests from their hazardous 

Initial locations. Furthermore. Jf only an additional 64 eggs had hatched In 

relocated nests and failed to hatch 1n tn situ nests. x2 would have been non· 

slgnlficant at the .05 level. leading to the conclusion that relocation had no 

s!gntllcant effect on hatching success. Therefore. our finding that nest reloca

tion has a slgnlftcant negative effect on hatching success could depend entirely 

on a difference of one or two Infertile nests out of the 437 relocated and 137 In 

situ nests Investigated at Hillsboro beach. Statistical elgnlficance doee not 

aJwaya Indicate biological slgnlflcance . 

Conversely. both ANOVA and contingency table analyses showed that the 

hatching success of relocated nests at Lloyd Park was significantly higher for 

relocated than for In situ nests (Table 6). Here. the difference tn estimated and 

observed frequencies tn the conungcncy table ts 288 eggs. which represent a 

greater fraction of the total. but the conclusion could stlll depend on a dl.ITer

encc of a few Infertile nests. Higher hatching success In relocated nests than 

tn those left tn Situ has been reported previously (Wynekcn et al .. 1988). 
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There seemed to be no systemaUc reducUon In the batching success with 

Increasing distance of nest transport (flg. 12l. If the nmount of aglt.aUon and 

vibration experienced by transported nests Increases wtlh distance of trans· 

port. this would suggest that the degree of disturbance experienced by the eggs 

during transportation was not an Important factor In determining thetr surv!v· 

ablllty. 

We now have tv.'O years of post·renourtshment data with which to assess 

the effect of the 1989 renourtshment of the beach In the Lloyd Park on sea 

turtle nesting. nesung success and hatchlng success. flgure 13 shows that 

nesting denslUes In the four zones (Including zone 4 which was not renour

lshed) have been rougnly equivalent In the two post· renourlshment years and 

have been enhanced In zone 1 which was severely eroded prior to the project. 

NesUng denslUes at Lloyd Park and Fort Lauderdale were not slgnlllcantly dtf. 

ferent In 1991 (Table I} . Although nesting densities were similar In the four 

zones In 1991. nesting success was vastly reduced In zone 1 (Ftg. 14) due to 

-
-
-
-
-
-
-
-
-
-

the high eroded cllff that necessitated the relocation of vtrtually an nests In -

zones 1 and 2 [Fig. 15). This was also the case In 1990. Ueyd beach was not 

maintained by dally beach raking and cleaning operations. as on the municipal 

beaches. which would prevent such a cliff from developing. 

Comparison of zones 3 and 4 at Ueyd Park Is lnteresung because zone 3 

Is mlnlm•lly affected by erosion and zone 4 was not renourtshed. and serves as 

-
-
-

a control site. Contingency table analysts of nesting success In 1990 Indicated 

s1gnlflcantly higher success In the unrenourtshed section (Table 8). however. -

analysis of 1991 data Indicated that there was no dllierence. If the reduced 

nesting success In 1990 was due to the characteristics of the sand or some· 

thing else related to the renourlshment. Its effects seem to have vanished 

within two years. Ukewlse. the analysis of hatching success in zones 3 and 4 
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rrable 9) Indicate a slgnJficant effect of nesting zone on the hatching success of 

In situ nests In 1990 (based on Umtted data). ThJs suggests. but certainly does 

not confirm (dilTercnce between esUmated and observed frequencies < 26 eggs). 

an adverse Influence of the dredged sand on batching success. However, re· 

suits from 1991 (With a much larger sample stze) Indicate that there was no 

dependence of beach zone on balchlng success. suggesting that any adverse 

effect oI the rcnourtsbment project on batchtng success was no longer observa· 

ble . 

Our experience With the Lloyd Park and Hollywood-Hallandale renour

lsbment projects have lead to the followtng conclusions. Beach rcnourtsbmcnt 

Is not tnberently detrimental to sea turtles If the projects are properly conduct· 

ed and malnt.alned. In fact. such projects may enhance nesung densiues In 

areas of extreme erosion. At Lloyd Park. no algn!Ocant differences In nesting 

and hatching success on adjacent renourtshed and unrenourtsbed sections 

could be found two years after the renourtshment project. After renourtsh· 

ment. beach maintenance (preventing cllff formation and sand hardening) and 

nest relocation can reduce or eliminate detrimental effects to sea turtle nesting. 

For example. Without nest relocatlon. almost all the nests In northern Lloyd 

Park would have been lost due to lnundaUon. If formation of the eroded cllff 

had been prevented by regular maintenance (as was done after the previous 

Lloyd Park rcnourtsbmentJ nesting success would have been Improved and the 

proportion of nests requiring relocation may have been reduced. 

44 



REFERENCES 

/ Burney, C.M. and C. MatUson. 1989. Sea Turtle ConservaUon Project. 
Broward County. Florida. 1989 Report. Broward County Erosion 
PrevenUon District. Environmental Quallty Control Board. Fort 
Lauderdale, Florida. 58 pp 

/ Burney. C.M. and C. MatUson. 1990. Sea Turtle ConservaUon Project, 
Broward County. Florida. 1990 Report. Broward County Erosion 
Prevention District. Environmental Quality Control Board. Fort 
Lauderdale. Florida. 46 pp 

' p 'Caldwell, O. 1959. The loggerhead turtles of Cape Romain. South Caroli-
na. Bull Fla. State Mus .• BfoL Scl 4: 319-348. 

\)'Edwards. A.L. 1973. StatlsUcal Methods. Third Ed .. Holt. Rinehart and 
Winston. New York. 

Ehrhart. L.M. 1981. A review of sea turtle reproducUon, p. 29-38. ln: 
Proceedlngs of the World Conference on Sea Turtle Conservation. 
K.A. BJorndal (ed.). Smithsonian Institution Press. Washington 
D.C. 

1 -"' Fletemeyer. J .R. 1985. Sea Turtle Conservation Project. Broward County. 
Florida. 1985 Report. Broward County Erosion PrevenUon District. 
Environmental Quality Control Board. Fort Lauderdale. Florida. 23 
pp 

t>l.ebuff. C.R. and R.W. Beatty. 1971. Some aspects of nesting of the log
gerhead turtle. Caretto caretta caretta (Unne) on the Gulf coast of 
F'lortda. Herpetolagica. 30: 29-31. 

~Mortimer. J.A. 1981. Factors Influencing beach selecuon by nesting sea 
turtles, p. 45-51. In: Proceedlngs of the World Conference on Sea 
Turtle Conservation. K.A. Bjorndal (ed.). Smithsonian Institution 
Press. Washington D.C. 

'I'° Wood. J.R. and F.E. Wood. 1980. Reproductive biology of captive g;een 
sea turtles. Chelonia mydas. Am. ZooL 20:499-505. 

l'-''Wyneken. J .. T. J. Burke. M. Salmon and D.K. Pedersen. 1988. Egg fail
ure In natural and relocated sea turtle nests. J. Herpetology 22: 
88-96. 

~"' , Zar. J.H. 1974. Blostatlstlcal Analysts. Prentice-Hall. Inc .. Englewood 
Cliffs. N.J. 620 pp. 

45 

-

1 

1 

-
-

-
-

-

-



-
.. 
.. 
-
... 

-
-
.. 
-
.. 

-
.. 
.. 
.. 
-
.. 
.. 

APPENDIX 1: SUMMARY OF SEA TIIRTI..E HOT-LINE. BEEPER & NOVA 
CALLS 

SUBJECT 

EMERGENCES: Nes:u,, 
Hat gs 

NEST LOCATIONS 

STRAND!NCS 

POACHING 

VOLUNTEERS 

O'IHER •• 

OVERALL 

MAY 1 - SEPTEMBER 30, 1991 

-------~--
HOT-UNE BEEPER 

18 16 
2 2 

44 12 

3 2 

0 0 

156 0 

172 23 
------~-----

395 55 

NOVA 

0 
0 

11 

1 

0 

84 

49 

145 

•• Including calls from the media. Injured land turtles. and all other 
unclass•flcd, requests for lnfonnauon. and mu!U reason calls . 
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APPENDIX 2: $nmm1ry of Edueatlonal/Puhllc Information Activities 

Avers 
--On~e...,th~O"'dS""'Wnrrdtttnwrtttle-llyeF£ were distributed to 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. ~~~~leas'e9\<w.el'eo\lim:veaby 
~~~ p~ Flyerswere 

also placed In beach·front business establishments and some were dis· 

trlbuted to people touring the Oceanographic Center. ~t 

~e\le~t~chools. 

Durt~ (fu{~ f\,io~~l l'fcd A~~u.s.\..a. . .'Wee~I ~ 
$:1'.A {~rJt,._ r<L-o,&c.. o.nc\ ir1arfY'.oJioroJ ?;'.'f\l.tr.(A,( 

\('lo<,, J l '<{I'\ o..+ µollyvJood No 1 l L ~ ~c 1'. '11i t ~ • 

Ho..4cLli:rss ·.,r-,t)'(. o..lso prc•tl'."~c\ .t6Y :}"Ul-'s 

bL~ 'Nu..r l~ S°'- ~ orlle.. wo.1\L) wkrc '1~ ~ 
yi ( ~e. re le o.¢-e d o s c\ isc u S.<>< I f y "1ousl ~ . 
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FL<.•IDA DEPARTMENT OF NATURAL RESOURCES 
MAAINE TURTU NESTING SUMMARY OUESTIONNAIR! FOR 1991 

mwct~•: PIN•e 'YP• ot cinnc lilGibly in ink ~ase bl awe COft\Pl4lW f0tm is 19'* CV Chi CW~ '*""t '*"'· 
Attaeh ~ ahMts II MU:SSW, . 

h PRINCIPLE PliRMJT HOLDER INFORMATtON 

~ Pertnrc Hokliet: Lou Fisher I Ptnnit I TP l2 
. 

0,Q.l'lll&tJOn: Bro,.,..,, rd County Of'fie• of Natura.! R••ource Pro1;ec1;1on 

Adc;l, I SS: 609 9 SW l&"t. Ave 

h. Laud•rdale, Florid• 33301 

Counc'f' &re-ward 

Oav TelephOnt tu'\Cluelt area coelcJ: JOS 765 4013 I NJQl'li Teiepnot\e l.n:IU<lt ar~ *••: 305 429 9248 

a.en~ tnr;ir• COuct:y ka.c.he• •"•PC. ~ohn U Lloyd Beach SRA 

2, GENERAL SURVEY IHFORMATION • 

............. ~~ "-• ··~ .......... ~ ..... ~~· .. .-aic tNI ~ 11.M-llnGl'Mfii;• tN.t C-twl .. 
f--o ._. 1 in• t•r tndrolo1 1 l'tlel"•d ~. ,_., 1•~ • tiOM ~l'llCl•IYo t .S milll IOU'lll of 11'11 M.ri.1\111. Lucie Co.,~y U'll; 
So.,tl\ lolltla1rv: 11, l.1.tci1 linl11. 

NOAA SUIV ... 11ooooar,, Bord•r of Pala Se.ach Count.y and &.iowa.rd Counq- (Deerfield &each) 

Sou1h Suf'\ley 8ounisary; Border of o.de County and lro~rd COun~y (Kall•tld•l• a.•chl 

eeac.t\ L~Qtn: 21 . 8 tm .rm11c1te1e un.1• I Is beach l•na~ESTlMATED "'"\:,, MEASURED > tcirclil ontJ 

wu this me u.e1 Slm9 l\lfVey 11&1 as VOVI 1990 •~cv .,.,, > btd• Of'litl: Y YlS NO 
If NO, ptease exP111n 11\e SDe-OliC & tterenc.11; 

Start Date of ~ey Wlciuoe mo1un1<1av1: 4/ 1/91 I End Oa"' of Sutvev \ lf'ICkde monmldayl· i / lS/91 

Tirr19 01 o • .,. SurwveCI. ST ART t\l:QQhraAM I PM ICll'Cle oneJ; FiNISH lOOOhr1AM I PM (Clfcle anti 

• N\MT\Ott ot Oay1 Per Weik. Surv1ytd: 
I 

,.II you did AOC SWVl'Y sev•n ,,. day1 w we«. CICW1bt: l'IOW llUU llt 

~ on ihl OlyCsl t.Ul"V9VS we R'Sul'l'led': 

Was 1ne.rc any 11tnauon .n the ~Der 01 01vs su.-veyto ~ w11 11\C enut• beacn t\#veyeo the same number 
ot cimes evtrv we.Ir. ol w nes1inct 1eason1 (~rcle on111· SAME VAIUA8U: • 

H VAAIA&U. pedM u p&WI. U1e JOeClfiC VINUC)l't 

Were non.,...•hnt Cf"lwtl c1a11e Cf"ewl1l counceO C1ur1na your 1U1Vey~ tc"eM onc>:.rr YES) NO 

How many peoe>le were linvol\leO In iwrveyll'\Q U. net•ino 1>eac:.n OUting 1991 ?: 23 

COMPLETE THE IACX OF THIS FORM ALSO 
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-
3. NESTING lfACHrMANAGEM(N't' iNFORMATION: Plcese <•aoond to'91 ol the 1oiow1coto qoesl•OM reo1rt1.no 'f,';;."IC • • 

"*"~ ~ CS£E ATTACHED H(ST SUCCESS AEPOf'TING FOftM FOR SPECIFIC 0£FINIT10N$ OF l.N SITU 
Nl:STS, &EACH AElOCATEO Nf$T$. ETC.) -
Did you te.tve nests m $ltu1 (circle one): { VE' J NO 

Oid YoU 00'¥., in $itt; nuts wrtf'I n.1 seteen> fCltdl! ~t· YES ~ NIA &not a~I 
II vtS. w11 the screen Sa.F.J\EUASING or A.ESTR.AJN!NG 1 (cl one) 

Old VOU COV1f ;,, $.ilu "111$ with en tbove·orovnct caoe (not a httchef'vl'I (circle onel: YES ( NIY } NI .. 

tf YES. w•s ~ ~ SEL.F..ftB.EASiNG 0t flESTRAINIHG 1 rotdt. «'le) -
Otd vov beach r~ocate nests (no1 t0 a h8\Cherv)1 1cwc10 one): ~ NO 
11 VES. did vou fdoc•tt "t;&ts INOfVlDUAll V (e.g .• simofv m<W - tl dttectJv ltndw•rd ot the In J/tu loeation or 

ot~ ~--- ftftlnl nut aoac:;.nol or tebuned !Nm in ~ GROUP Mth othef ~ reioe.ted nest11 kwde ontl 
., 

" YOU cf;d beach retcx:.3tc nests. plea.se qive re.1.sons: Hatchery facilities were filled to capacity. 

Old you covet beteh r&located neatt with flit teft!'et'I) lcirde onel: VES ( NO) N/A (not APOl~Mlolel 
H YES .... , the .tctffl't SQ.F-REUASING or AESTAA.INIHG > tcwdt one) 

., 
0-0 you CO'll•' bt'M!h '~•tee! nett• -i1h •" eboot••fl'O!Jftd ~· !not • heteri.rv•> ICMClt Qnl!I')': vrs r NOJ NIA 
If YES. wit the caoe Stl.F·RELEASI~ 0' AESTRAIN1NG 1 <clrct.e onel 

CM you UM I Ntchety1 brde: ont1: YES 
If YES, wat fl'lt h3tCl'ltry SELF RELEASING ~ AESTAAIM~ 1 tcftde; one) 

If 1 hatchery wns used, oiea~c Q!vt 1easonJ: S•cure ~nd controlled locatlon fot r•loca~•d ntsts. 

-
H • .._tchet'V wu uMCI. p&aue .,.... soeofic loc.tN)n.; One coch at: Pompano &each (Atlantic &lvd);: 

FL La.uderdnll (A- 1-A and sea •~eez• Dlvd), •nd ae Hollywood leach (llOrdt 'leach P-arkl -
II predator control methods other 1Nn the se1eenino 6e.scnbe ab<We were cmo4oyed, oletse dc.seribo; Noni Used 

-
Lilt al l'IOf'I~ ored.ltors ~ted dtoidltilnO 1'141Sts wt 1991: FoX•• 1.n Hill•boro B•ach ... . 

Wtre Ntchhno Olsonent1Hon events (l()l;UmO;f'lted ouri"9 19911 letrcle 011411: ves'( NO) -If VES.. Mvt .. ~llff'lt•mn reGO'tl been r1*1Wt.1ed 10 ON.Al fcltcle onel: YES NO 

I certify 

J_/ 
/) . inl•'up~ ... .., ...... to '"" best ol my ~nowl<dge. 

r -
;>c7 - ) 

., 
~r !....-- O.Ce~r 9. 199l 

'MQll!lt\ft of Pnnciols ,...rmtl Holdt>r Datt 
... 
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FLORIDA DEPARTMENT OF NATURAl RESOURCES 
NESTING SURVEY REPORTINC FORM FOR 1991 

• 

Princ4plt Pemu1 Holdet: l.ou ti.sher Permit N~: TP 129 

S.ach Namee. Broward councy (l••• .John u Lloyd Beaoh SAA) 

C. caretl{j C. 1nyd~S D. COIJIJCllJ 
llooo.1tw-'I) f<i••- , ..... ll ... Nl~J 

Total ' ot Nu1a 1855 b • 
To1a1 I of Non·No11ino Eme,o•nc•r. IFalit Criiwlsl 1639 ~ I 

Oat• ot Filst DoclJ.fMnted NtJt 4/23/91 6/29/ 91 4/1/91 

Date of Last Documentao N•ft 9/l/91 9/4/91 S/28/91 

lfl situ Nes1 0111: In situ (1t1111s lire those left wherv the lul'llC depoihed the Clutch. 111 siht 
ne111 may be ltlt "'1111ou1 adduM>na.J p1011ct.ion, sc1t1n1d wltll 1•ll•1eJeaslnQ or resttainino flat 
Kreens~ or co11ertd with self·ttteiMnO 0t restriifMng 1b0vrotound caoes. AICOfd lhe nvmo11 
of ne111 by t:al*OOfY IOd sptc .. s 

To111 I o r N&Sli L.e t1 ir. situ 163 " 0 

I of in situ N11t1 whhOUt AekbtlOflal Prottcl.00 163 0 0 

I Of in sltu Nes11 Wllh SeJf·R•IU5iog Sc,il.., 
u 

0 0 

I o f it> Situ Nests with Res11alnino Sc1een 0 0 u 

# ot ,,. 1i1u N•,t• wich Sc.If A ... asing Cao• 0 0 ~ 

I of lft situ Nes11 w11h Re,1rawno Cage 0 0 u 

Beac:h R1locat1d N•'t Oa11: !leach re.loc1ued nes11 ar• those removed and foburied at a phiC6 
"Otl 11\t ~aeh (OOl It\ a feOC.O h.JlCllflty, OU\.er lhan where the t-u11'e de-pos.ntd tJ\e du1~. /U 
with ift situ ne.sts, beach fe10C1tld nsa.ta ni1y be lefc witflOul tdd1uonal Pf01.c11on, covt,ld 
with a1U·re~a.1.ino or re$1r11™no ff.it screen.s, OC' covtreo wnh sell·releasing or resln1inino 

-abov11oround caoas. A&cotd Iha numbe1 o f nes1s bv ca1eoorv and s 1~cie,, 

Tot~I ' ol Beach Relocated Ne.tis 14Sl • l 

1 S.Kh Retoca1•d without Adduional P101ecdon 1451 ~ j 

# Beach Relocated with Sell·Aeleasino Scree.n 0 0 0 

I Beach R.ek>ca1.o w11h Atattail\ll\Q Sele"'11 0 0 u 

I Beach Raloca1ed with SeU· R•leasing Cao• 0 0 0 

I Beach Re\oca11CJ with Restraining Cao• 0 u 0 

H.atchaty 011i.: ttatcharie:s a.ti IMfma..nent or Ami petmal*'lt f.r.cldkaoged 11111 whwt nests 
are CM-ouried, H11chenes iltl •nh.,- a;tdf"flltasino fh11ch.llnos •sc•P• on lhetr own) or Ji1u1tnino 
(hatchllogs cannat escapt w1tl1<x1t human tn1el'\l6t1ti-otll. . 
Total I ot Nut• in S6Jt·R•l•••lno Ha1cn.1v 0 0 0 

Total ' of Nu11 WI RestrallNnO Hatche.ry 239 l l 

NCiT&i 'IWO Loggerhead 
display. 

tttl&ti:> wuru LCl.kE:u by 'l'he Discovery center for .cluoationa l 
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