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IN!RODUCTION 

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 responslb!Uly. accord· 

1ng to provtsJons 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 caretca (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. cortacea are llsted as endangered under the U.S . 

Endangered Species Act. 1973, and Chapter 370. F.S. 

Since these statutes slr1ctly forbid any disturbance of sea turtles 

and their nests, conservation activities lnvolvtng the rclocaUon of nests 

from hazardous locations (especially necessary along heavily developed 

coasts) require permitting by the U.S. Fish and Wlldl!fe Service (USFWS). 

In Florida. this permit ls Issued to the Florida Department of Natural 

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

universities and government agencies. This project was adrnln!Stered by 

the BCDNRP and conducted by the Nova University Oceanographic Center 

under Marine Turtle Permit# 129. Issued to the BCDNRP by the FDNR 

Institute or Marine Research. St. Petersburg. Florida. The BCDNRP IS 

especially concerned with any environmental effects of lntennlttent beach 

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

this concern. the BCDNRP has maintained the sea turtle conservation 

program In non-renour!shment years to provide a continuous data base. 
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Operation of the program Is competitively bid and a contract award 

Is Issued based on a selection commltlee review of submitted bids 

through a weighted potnt factor procedure. Nova University was awarded 

the contract to conduct the I 992 program. 

In addition to fulfUUng statutory requtremcnts. the purposes of the 

project were: 

I) to relocate eggs from nests deposited In sites threatened by 
natural processes or human activities and thus maximize hatch­
IJng recruitment. 

2) to accurately survey sea turUe ncsUng patterns lo detcrmtne any 
historical trends and assess naturn.l and o.nthropogenlc factors 
affecting nesting patterns and densities, 

3) to assess the success of sea turUe recruitment and of hatchery 
operations tn tenns of nesting success. hatching success and total 
hntchlJngs released, 

4) to dispose of turUe carcasses. respond to strandlngs and other 
emergencies and maintain a hot-line for reporting of turtle Inci­
dents. and 

5) to Inform and educate the public on sea turUes and their con­
servation. 

2 

-
-
-
-
-
-
-

-
-
-

-

-
-

-
-



.. 

.. 

.. 

.. 

.. 

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

... 

.. 

.. 

MATERIALS AND METHODS 

Beach Survey 

Dally beach surveys commenced at sunrtse. except at Fort Lauder­

dale where early beach cleaning requtred a sllghUy earlier st.art. For 

survey purposes the counr;y was divided as follows: 

DNR 
BEAl:;H L~NWTH 

llunl 
BOUNDARIJ:<!I !IURVEY 

MARKER II 

Hillsboro· 7.0 Palm Beach Co. line 1-24 
Dectftcld 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 Ever~ades Inlet 86-97 
to Dania each fence 

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

Dally surveys of Hlllsboro. Pompano. Fort Lauderdale and Hollywood 

beaches commenced on Aprtl 23. The beaches were patrolled through Scptcm· 

ber 15th. Nests were located using DNR survey markers numbered consecu· 

Uvely from I to 128 tn Broward County. Marker numbers corresponding to 

each beach area are Usted above. Each nest was lnlUaUy located relaUve to the 

nearest building. street. or other land ma rk. These locaUons where later cross 

referenced to the nearest survey marker . 

The beach al 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 

3 



marks In the park. four I km zones {zone I farthest north} were used for 

recording nest locations. This was also done to provide conUnulty with the data 

collected during the preVlous three years. to assess the effects or a completed 

beach renourtsbment project on nesting pnttems. 

Surveyors used all-terrain vehicles lhat could carry four to eight turtle 

nests In plastic buckets. The usual method was to mark and record nests and 

false crawls on lhe first pass along lhe beach and then dig and transport nests 

tn danger of negauve 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 Olpper-to-Olppcr txack Width las an Index of 

turtle size}. crawl marks were obliterated to avoid dupl!cauon. 

Nests In danger of negative lmpacts were defined as follows: 

I) a nest located Within 20 feet of the mean htgb 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 renourlshment. 

5) a nest deposited directly in existing. dense vegetation where roots 
might Interfere with successful emergence of the hatchllngs. 

Especially due lo definition 3. 100% of the nests at Pompano. and Fort 

Lauderdale were considered to be affected and therefore were relocated lo 

hatcheries or dark beach locations on Hillsboro beach. Nests to be relocated 

were carefully dug by hand. and transported In buckets conta!nlng sand from 

the natural nest chamber. 

Chamber depth was measured in order to accurately rebury nests at 

their original depth. They were then transfrrred to hand-dug artificial egg 
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chambers of similar dimensions. which were lined with sand from lhe natural 

nes t. 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 s!Lu nests was defined as the per· 

centage of spent shells (assumed to have yielded live batchllngs) compared to 

the sum of spent shells. piped eggs. eggs with arrested or no visible develop· 

ment. and hatchlings found dead ln the nest . 

Hatcheiy Oocratlons 

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

hatcheries located (one each) at Pompano beach near Atlantic Blvd., at the 

South Beach municipal parking lot In Fort Lauderdale. and at North Beach 

Park ln Hollywood. A self-releasing hatchery. localed In Uoyd Park. was operat· 

ed by park personnel. After hatching. all hatchery nests were dug. and counts 

of spent shells. hatchllngs 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 hatchltng emergence. were covered with a screen cage or a bottomless 

plastic bucket to retain hatchllngs. although the turtles sometlmes escaped 

these enclosures by digging around them. Hatching success was dellned 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· 

nlghl. After counting. hatchllngs were released that same night In dark sec· 

Uons of Fort Lauderdale. Hilbboro or Uoyd Park beaches by allowing them to 

crawl through the tntertldal zone Into the surf. Hatchl1ngs discovered at dawn 

tn the hatcheries were collected and held Indoors In dry styrofoam boxes In a 

cool, dark place unUI that night. when they were released as above. 

Because of the high nesting density early In the season and the high 
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percentage of relocated nests. the Pompa.no and Fort Lauderdale hatcheries 

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

relocated to HJllsboro 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 analvs13 

The data was compiled, analyzed and plotted prlmarlly with Quattro Pro. 

County-wide yearly nesting densities from 1981 to 1992 for C. caretta. C. 

mudas. and D. cortacea were plotted and trends were assessed by linear re­

gression and correlation analyses. Seasonal ncsUng 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. cortaceaJ were compared with I-way 

-
-, 

1 
1 

1 
-

analysis of variance (ANOVA) and Student-Newman-Keuls (SNKJ tests (at -

the .05 sigruncance level) (Zar. 1974). The total number of nests deposited by 

each species In the beach segments corresponding to each ONR survey marker 

was tabulated and plotted. Total nesung success (nests/total crawls) for each 

species at each beach was computed and the mean daily nesting successes of 

c. carerta and C. mydas at each beach was compared by ANOVA and SNK 

analyses. The total nesting success ln each beach segment was plotted versus 

Its ONR survey number. 

The hatching success of nests deposited at the Individual beaches was 

compared graphJcally. Overall hatchJng success of relocated and In sUu nests of 

C. caretca and C. m11das were compared by one-way ANOVA. C. carecta hatch­

ing success at the hatcheries and the Hiiisboro relocation site were compared 

wtthANOVA. 

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

hatchltngs released were tabulated for each beach. An accounung of the lost or 
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destroyed nests and eggs was tabulated. Loss categories Included predauon. 

lost locauon, Hurricane Andrew. unspecified (for Lloyd Park) and unknown. In 

addition. the In sUu nests which were not Investigated are llstcd as not dug. 

Lost eggs were those from nests left In sUu or relocated outside a hatchery 

which should have hatched prior to the hurricane but whose locations were 

lost due to unauthorized removal or the markers. The fate of these eags Is 

unknown. but many probably hatched normally. All eggs from nests predated 

by raccoons. foxes or humans were considered destroyed for hatching success 

ealculatlons. although many nests were only partially predated and some eggs 

batched. 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 Investigated. 

Hurncane Andrew caused much destruction and loss of data. Although the 

storm came ashore some 50 miles south or 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 

whJch were on the beach at that time. No eggs from lost or destroyed nests 

were Included In hatching success calculaUons. 

NesUng and nesting success patterns In John Lloyd State Recreauon 

Area were plotted and compared to data collected before. during and after a 

beach renourtshment project In 1989. Nesting success and hatching success 

of In slru C. caretta were compared graphically and by contingency table nnaly­

slS In beach zones 3 and 4. Beach zone 3 was renourtshed durtng the summer 

of 1989. wbJle zone 4 was left In Its natural condition. Nesung and hatching 

success from 1990 to 1992 were compared graphlcally and by ANOVA for 

Hollywood-Hallandale beach 10 assess the effects of the 1991 rcnourtshment. 
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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. Tuts 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 slgnillcanUy greater than the mean count of 

1412 from 1981 thru 1989 (t • 6.0 : P << .001) . Figure 2 shows the nesUng 

trends for the three species. The trend Une for C. caretta (Fig 2A) has a strongly 

poslUve slope. which ts s1gn1ncant at a higher level of confidence than In 1991. 

C. mydas ncsUng (Fig 2B) showed a strong Increase from 1991. and broke the 

previous record set In 1990. but there Is still no significant poslUve overall 

trend over the 11 year period. D. coriaceo again nested at low levels. With no 

significant historical trends. Figure 3 gives the seasonal pattern of dally 

C. caretta nesUng. The pattern IS very similar to past years. Table 1 and Figure 

4 g,tve the total C. coretta nesting densities and seasonal patterns for the five 

beaches. respectively. 

The county-wide seasonal nesting pattern for C. mydo.s ts shown In 

Figure 5. Only 11 C. mydas nests wcre 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. m!l(las nested on all 

benches 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 dlstrlbuUon of D. coriacea nesUng. Of a l 

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 staustical 
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COUNTY SEA TURTLE NESTING HISTORY 
TOTAL NESTS 

2385 2360 

a: 
us 
>-
a: 
~ 1 

~ w z 

Figure l: The histori cal patt ern of total sea turtl e nesting i n 
Broward Co. since full s urveys began i n 1981 . 
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TOTAL BROWARD LOGGERHEAD NESTS 
r = .. 808 P < .001 

2400 

A 
2200 

2000 

!z: § 1800 

~ 1600 

1400 

1200 

1000 
1001 

140 

120 
B 

!z: 
100 

§ 8 

ffi 60 
z 

40 

20 

1983 1985 1987 1989 1991 
YEAR 

TOTAL BROWARD NESTS 
GREENSANDL~ATI-IERBACKS 

1983 1985 1007 1991 
YEAR 

1--- c. mydas -- D. coriacea I 
Fi gu r e 2: Historical nesting patterns for c. caretta (A) and c. 
mydos and D. cor1acea (8) in Broward co. since 1981. 
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Fiqure 3: The seasonal pattern of daily C. caretta nest counts in 
Brow•rd Co., 1992 . 
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Table l: Total C.caretta nes t s and n es ting densities expressed as 
nests-per-kilometer for the 1992 season. Vertical lines at the rtltbt 
overlap groups where means were not distinguishable In a S"f.IK 
test (alpha • .05) of mean daily nesting per km . 

BEACH TOTAL 
NESI'S 

.. 
BEACH 
LENGTii 
(km) 

DAILY 
MEAN 
NESTS /km 

--------------.... -------------:-;i--~--------------------------- ..... ------------------------
.. J °' 1 Hollywood-Hall. 108 9.4 11.5 .077 I 

Ft.Laud. 582 lo.6 54.9 .368 I 
Uoyd Park 226 3.9 57.9 .389 
Pompano 580 7.7 75.3 .5061 
Hlllsboro 725 7.0 103.6 .6951 

---·------------------------·--·----·····------------------------
OVERAU. 2221 38.6 57.5 .386 
---------------····---------------------------------------------------·-----------
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Figure 4: Co~p&rison of the daily 
nesting pa~terns of C. caretta at 
the five Broward County beaches 
during 1992 . Hillsboro-Deerfield, 
A; Pompano, B; Fort Lauderdale, C; 
John Lloyd State Recreation Area, 
o; Hollywood-Hallandale, £ . 
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nese counts in Broward Co., 1992 . 
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Table 2: Total C.mudas nests and nesting dens!Ues expressed as nest. 
per-kilometer for the 1992 seaaon. Verucal llncs at the rtgpt ovcrla_1? 
groupe where means were not d1sUngu1shable In a SNK test (&lpha • .0:;1 
of mean daily nesUng per km. Hollywood-Hallandale txduded from the 
SNK test. 

-~--------~------------~--------------------------..._..._ ______________________________ 
BEACH TOTAL BEACH NESTS DAILY 

NESTS IENGTH c MEAN 
(km) NESTS/ km 

-~----------- ·---·- -----·--
Ho~-Hall 0 9.4 0 .000 
Ft. ud. 9 10.6 0.8 .006 

= 11 7.7 1.4 .010 
ll Parle 16 3.9 4.1 .028 

96 7.0 13.7 .0921 

----- .......-..-------------- -------- -~-~-~-----
OVERALL 132 38.6 3 .4 .023 

15 



-
.. 
-
.. 
.. 
-
.. 

• .. • 
> 
!' .. t • 
;. -

0 

HILLSBORO-DEERFIELD BEACH 
GREEN~ LEAT1-£RSACK NESTS 

- . 
....... 

FORT LAUDERDALE BEACH 
GREEN AND LEATHERBACK NESTS 

c 

...... ,. ....... 01&,> 

- HOLLYWOOD-HALLANDALE BEACH 
GREEN~ LEAllERBACK NESTS 

-
.. 

• 

... . . ..., ...... ••-&<> 

- 16 

• 
• 
3 

• 
' 
• 
3 

• 

• 

D 

POMPANO BEACH 
GREEN~ LEAlliERBACK NESTS 

...... 

JOHN LLOYD PARK 
GnFEN /\NO LEl\lHEl1BllCK NESlS 

........ ....... 01.k• Ol ·~IQ 

!:)Alf. I~ 

OISlp 

.. ""' 

Fi9ure '' Comp•rlaon o! the dally nettin9 
pattern1 of C. mydd$ and D. corl•e•• 1t 
the riv~ Broward Co. be•ches durtn9 1992. 
A llltboro•Oeerfl~ld. A: Pompano, 8; Fort 
L•vderd•l•, C; John Lloyd State Recreation 
Are•, O; Holaywood-Hallandale, £ , 



-
• 

-
-
... 

-
-
.. 
-
-
-
... 

.. 
-
.. 
-
... 

-
-

Table 3: Total D. corla.cea nests and ncatJnJt densities expressed as 
ncst&-pcr-kJlometer for lhc 1992 season. 'Data were too few for a 
SNK test of mean daily nesUng denslttes . 

BEACH 

Pom.r:fso 
Uoy Park 
Ft. Laud. 
Hollywood-Hall 
Hillsboro 

~~------~--
OVERAU. 

TOTAL 
NESTS 

0 
0 
l 
I 
5 

---------7 

BEACH 
LENGni 
lkml 

7.7 
3.9 
10.6 
9.4 
7.7 

38.6 

0 
0 

0.09 
0.11 
0 .65 

0.18 
~~-----------------~---------------·~~~..._._.--...-.---------------------------
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analysis. 

Figure 7 shows the hortzontal dJstrtbuUon or C. careua. C. mydas. and D. 

oonaoca nesUng. The C. caretta and C. mydas patterns were very slmllar to past 

years and are discussed below. 

Figure 8 and Ta.hie 4 gtve the county-wide dlstrlbuUon of nesung success 

for the three species. Low C. caretta nesung successes occurred at Hillsboro 

Inlet (locator # 25) and In Hollywood and Hallandale, which were also areas or 

low nesting activity. C. caretta nesting success was statlsllcally Indistinguish­

able al 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 thls beach excluded. there were no statistical dllTercnc· 

cs In C. mydas nesung success between the other beaches . 

Table 5 gives the total numbers of nests for each species that were relo­

cated to Hillsboro beach or renced hatcheries. as well as the numbers and 

location of nests lert In situ. Most nests relocated from Pompano and Fort Lau­

derdale beaches were taken to Hillsboro, because of hatchery space llmlt.aUons. 

The dlstrtbuUon of mean halchlng successes for the three turtle species 

are shown In Figure 9. Hatching success at Hiilsboro beach was lowest for 

nests deposited at the relocauon site (locator# 18). Figure 10 compares the 

batching success of all relocated and in s!lu C. carelUI nests. The severe reduc­

tion In the density of the data points In Fig lOA at about Julian 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 hatchJn& nests 

than did the tn sUu nests. This resulted In a very significant (ANOVA. Fe 86.2; 

P<< .001) difference between overall batching success In relocated and In situ 

nests. The comparison of hatching successes of C. mydas In relocated and In 

sUu nests (Figure l l) produced the same conclusion (F;23.6: P<< .001). Figure 

18 
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Figure 7: Loc ations of C. caretta (Al# c . myd•s CB), and D. 
cor1acea (C) nests in 8roward Co. , 1992, listed by DNR locator 
numbor (o r zone number in John Lloyd State Recreation Area) . 
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Table 4: Total nests, false crawls (FC) and percent neeUng aucceee (NS) for three sea turtle spe· 
des In each of ftve Broward County beach areas durtng 1992. Vertical llnes for C. caretta overlap 
beaches where mean dally ncsung successes were not dtsungulshable tn a SNK test. No slgntfi· 
cant dJJTerences between beaches were found for C. mydas with Hollywood·HaUandale removed 
from the analysts. D. corlacea were LOO few for reliable staUSUcal compansons. 

--~-------~-----~~----~----~~------_,.·--~~----~---~---------~------~---~--------------~---~------~ 
BEACH C.caretta 

NESTS FC NS 
D.corlacea 

NESTS FC NS 
C.mydas 

NESTS FC NS 
-- --- ----~-··--·--·---·--.._...-----·-·-------··--·--·-----------·-----·-~···-··-~·-··· 

"' ~1 Uofid Park 226 ll• 347,,< 39.51 • 16 38 ' 29.6 \ O• 0 0 
.,. Ho y-Hall. 108 123 46.8 0 . II o 0 I' 2 50.0 

_,._~ Pompano 580 ., .. 608 48.8 11> 17 ~· 39.3- 0 2 0 
, .; Ft.Laud. 582 ''" 517•1· 53.0 .. 9 ~ 11 " 45.0! I ' 1 _, 100 

. HJUsboro 725~· 383· 65.4f •,' 96 128 " 42.9 51• I 80.0 

·----------------···------------···----···-····-------------··------·----······----------···········----......................................... 
OVERAIL 2221 1978 52.9 132 205 55.7 7 6 50.0 
-----~----·--------·-··-····-····--······-····1············-········-~-----------·-~-----·························--··· J.. '···\.·~ ;. ' {,bll ,. 1. 

I ' 



.. 

.. 

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

,, 

... 

... 

.. 

.. 

.. 

Table 5: Total Number of C.carerta. C. mydas and D. corlacea nests 
relocated to Hillsboro beach or fenced hatchcnes. or left in situ. 

-------·······-··-------~--~---------------------------------------···········--
C. caretta C. mydas D.corlacea 

RELOCATED 

Ope't!cacb 
Hills ro 1541 56 1 

1:1a1cbct1t:s ~ 

Pompano 73 0 I 
Ft.Laud. 71 "'j 1 0 
uorv Park 50 3 1 0 
Ho ywood 108 0 1 
Totals 1843 , 60 , 3 

INsnv 

Ogen J;lca~ 
202 ' 7. 59 4 ( Hills oro 

Lloyd Park 176 ~ 13 O t 
Totals 378 '( 72 .. 4 ~ 

-------------------··········--·······-··---------------·----------- --------------Tot.o.le 2221 , .i, ,J32 7 , .. 
-----------------···-··········-······························--------------------

' 
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Figure 9: The mean hatching auccess ot C. caretta (A), 
c. mydas (Bl and o. coriacea (Cl nests durin9 1992 in 
each of the beach segments listed by DNR monument 
number. Data fo r the four zones of John Lloyd State 
Park are labeled with zone numbers. 
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12 shows the historical pattern or overall hatching success In relocated and tn 

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 dilTcrence In hatching success are discussed In detail below . 

Table 6 compares mean hatching successes at the relocation sites. Mean hatch 

percent at Hiiisboro was signtncantly lower than for any other beach except 

Lloyd Park. The lack of a statistical dlfTerence between Hillsboro and Lloyd Park 

was primarily due to the latter's low nest count. which Increased the standard 

CITOr Ul tls compari~Oll$. 

Table 7 g.tves the number of eggs. released hatchllngs and hatching 

success for relocated and in sUu nests of each species. In spite of the devasta­

tion caused by the hurricane. the total number of released C. caretta hatchllngs 

was down only 16 percent from 1991. The reasons for nest and egg loss are 

given In Tables 8 and 9. respectively. S.,rlous predation In the open relocation 

area at Hlllsboro beach was encountered before the storm. Up to 663 C. caretta 

and 90 C. mydas nests (those listed as Hurricane and Lloyd) were destroyed or 

lost due lo the hurricane. Some of the nests and eggs lost at Lloyd Park may 

have been due to oilier causes. 

Figure 13 compares sea turtle nesting and nesting success at John Lloyd 

State Park for the years spanning or following a beach renourtshment project. 

Table 10 shows contingency table comparisons of nesting success In zone 3 

(renourtshed In 1989) and zone 4 (nol renourtshcd) of the Park over 3 years. In 

1990. nest.log success was stgntficantly tower tn the renourtsbed section . 

However. tn 1991 and 1992 the difference was lnslgnlftcant. Tables 11 and 12 

compare batching success of In situ C. carerra and C. mydas nests In zones 3 

and 4 by ANOVA. For both species, the ANOVA shows no slgntllcant dllTerences 

In hatching success tn the renounshed and unrcnourlshed zones. 
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Figu re 11; Compar iaon of the seasonal pat~orn of c . mydas 
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Fi9ure 12: The hiator1cal patt e rns ot yearly hatch ing sue• 
cess in relocated and in situ (undisturbed) nescs , since 
fenced beach hatcheries were fi rst employed in 1981. 
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Table 6: Mean hatching successes of C.caretta nests relocated to hatchcttcs or 
to lhe open beach rc.locaUon site at Hillsboro beach. Ver1Jcal lines at the rtght 
overlap groups where means were not dtsttngutshable tn a SJlfK test (alpl1a 
~ .05). Mean hatch percent at Hiiisboro was stausucally dtsunct from Pompa· 
no, but not slgnlficnnlly dtfrerenl from Lloyd Park. This was due lo the small 
number of nests at Lloyd Park, which Increased the s1andard error In Its 
comparisons . 

BEACH 

Hillsboro 
Uoyd Park 
Pompano 
Hollywood-Hall 
FL Lauderdale 

OVERALL 

TOTAL 
JlfESTS 

909 1~8 
31 5 
73 5"1 
92 i'I' 
70 5~ 

1175 

MEAN 
HATCH 
PERCENT 

67.0 
74.9 
73.7 
78.4 
81.8 

6 9.4 
-----------~-------------------------------~---------------------------------------

' 
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Table 7: Total egg counts. released hatchllngs and overall balchlng successes 
for, In sUu ¥1d rel0catcd nests of C.caretta. C.mydas and D.a>riaeea. 

(. .... k..oo 

NUMBER EGGS NUMBER HATCH 
SpeCles OF LOST/ TURTI..ES SUCCESS 

EGGS op:sr. n • RELEASED PERCENT 
---·------------····--·-----'--~l------~l ... J....::-•••••••••••••••••••••••••••• - ....................... . 
In Situ Nesta I}.;,. 'l'.\J " 
C.caretta ;~•'1 19161 N/A tit 15S72 , 83:ll I'· 
C. mydas .. ,~ 2607 N/A 22"" 2161<'' -82:9 ,,, ' 
D. corlacea ~~ 334 NI A 4 ' 232 '"' ...69:5 '>1 
Total 1>-122102 -.1 '193 l~!:!,~~c. 83.l i_. 

Relocated Nesta l~r<>H .:2':'.'~'l ' 
,, 

C.caretta 200508 57649 1281 96881 
C.mydas ~ 6779 5146~ 14 907101 
D. cor1a£ea ,, 290 84 21 134...:...i.. 

Total 1 207577 62879 1297 97922 
····---------------················--------·--:_:_~8. ....... LM----Ll-1.:Cl 
Overall 
C.caretta 219669 57649 1448 112853 
C. mydas 9386 5146 36 3068 
D. corlacea 624 84 6 366 

• n ~ The number of nests aclually tnvesugated for hatching 
success percent. 
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Table 8: County wide summary of lost. des~ and unlnvestlgat­
ed nests for the 1992 nesting season . 

Loss 
Rea.son 

Predation' 
Lost l..oca!ion2 

Hum?"e 
Uoyd 
NotOug5 
Unknown• --....... 
Totals 

C.caretta c. mydt1$ D. corkwea 

82 
15 

546 
87 
28 
15 

·-----------n3 

5 
l 

83 
7 
0 
0 

1 
0 
0 
0 
0 
0 

·---------------·- --
96 

1 Nesta at lea.st parttally predated by foxes or racoons. 
2 Nesta relocated outside of hatcheries which could not be found 
~cause or markers were removed (prior to humcanc). 

Nesta destroyed or lost due to Hurricane Andrew. Some of these 
~csts may have hatched. 

Nests from John Lloyd State Park with unreported hatching 
h"!orm.auo.n and un.Usted co.u&c (prior to hurrtcanc). 

Non-relocated nests which probably hatched before the hurri­
cane. but which where not Investigated. 
8 Relocated nests which hatched naturally but were not re-tnvestt­
gated (plus one nest to the Discovery Center). 

Note: The 19 apparently poached nests are were not Included tn 
any of the totals tn this report. because no eggs were present when 
surveyed and thetr existence could not be conllrmcd. 
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Table 9 : County wide summary of egg counta from lost.. destroyed 
and unJnvcstlgated nests for the 1992· nesting season. 

------------------···-·· ····------------------------------------

Predation 
I.oat Location 
Hun1canc 
Uoyd 

Totals 

C. avetta 

9393 
629 

46139 
1488 

C. myda.s 

587 
0 

4431 
128 

D. oortaoea 

84 
0 
0 
0 ·---------·----··------------------- ------

57649 5146 84 ........................................ _____________ .,_.,.,._ ....................................................................... .. 
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Figure 13 : Yearly comparisons of total sea turtle nese 
counts (A) and nesting successes (8) in the four zones of 
John Lloyd State Park. Zones 1-3 were renourished in 1989 . 

32 



-
Table 10: Conungency table analysis of the e.lfect of beach renour-- lahment on nesting aucce11 In John Uoyd State Recreatlon Area. 
Zone 3 was renourtshed In 1989 while Zone 4 waa n ot renour-
!shed. The expected frequend es are gtven tn parentheses below the - observed frequendes. 

.. Not 
RenourlShed Rcnow1ahed 

1990 Zone 3 Zone4 Totals 

... Neattnc Craw!JI 36 45 81 
(46.9) (34. 1) 

- Fa1ae Crawla 82 41 123 
(71.1) (51.9) 

Totals 118 86 204 - ~t Success 30.5% 52.3% 
= 9.89. d .f .• 1. p < .002 

Nesting success was not tndependent of beach zone . .. 
Not 

R.cnourWtcd &nounshcd 
1991 Zone 3 Zone 4 Totals 

Neattnc Crawla 35 36 71 - (38.4) (32.6) 

False Crawll 76 58 134 - (72.6) (61.4,) 

Totals Ill 94 205 
... Nest Success 31.5% 

X2 = 1.03. d.f. = I. P • .310 
38.3% 

Nesting success was tndependent of beach zone . 

... 
Not 

R.cnourlsbcd Renourlabed 
1992 Zone 3 Zone4 Totals -

Neating Crawla 77 46 123 
(75.2) (47.8) - False Crawla 66 45 111 
(67.8) (43.2) - Totals 143 91 234 

Nest Success 53.8% 50.5% x• . 0.24. d.f . • i. P • . 62 ... 
Nesting success was Independent of beach zone. 

-
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Table 11: Results of a one-way ANOVA analyses of the effect of 
beach renourlshment on batchtng success of natural (Cn-sftu) C. 
caretta nests deposited In John Qoyd State Rccrcntlon Arca In 
1992. Zone 3 was rcnourlshed In 1989 while Zone 4 was not 
renow:tshed. 

SOURCE OF SS MS F p 
FACTOR 1 178 178 1.35 0.250 
ERROR 58 7624 131 
1UfAL 59 7801 

HATCH% 
LEVEL N ME.AN sro 
Zone 4 28 91.84 7.63 
Zone 3 32 88.39 13.97 

Table 12: Results of a one-way ANOVA analyses of the effect of 
beach renour1shment on hatchln.I! success of natural Un-situ) C. 
mydas nests deposited In John Cloyd State Recreation Area 1n 
1992. Zone 3 was renourlshed In 1989 while Zone 4 was not 
renourtshed . 

AN0VATable 

SOURCE OF SS MS F p 
FACTOR l Ill 111 0.86 0.396 
ERROR 5 643 129 
1UfAL 6 745 

HATCH% 
LEVEL N ME.AN sro 
Zone4 3 94.57 3.32 
Zones 4 86.53 14.38 
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Flgure 14 compares c. caretta nesUng and nesUng success on Hollywoo<l­

Hallandnle beach In the year before, <lurtng and after beach rcnourtshment. 
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HOLLYWOOD-HALLANDALE BEACH 
LOGGERHEAD NESTS 
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Figure 14: Comparison of t.ot:al nest eoun~s (A) and the 
nes:ing success <B> o ! C.caretLo ~n Holly wood-Hallanda!e 
beaches !rom 1990 to 1992 . ~his ~•ction of beach was renour­
ished on 1991. 
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DISCUSSION 

For the last three years the county-wide C. caretta nesting density has 

been slgnlftcantly higher than the average or 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

pcrung to nc~t on the same year) or to random. augl11entation 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 ls lhat 

nesting has Increased for three consecutive years and such consistency strong­

ly diminlshes the probability that random processes are the cause. 

The great Increase In C. mydas nesting from last year (Fig. 2B) is very 

encouraging. To explam the low nesting in 1991 we speculated (Burney and 

Mattison. 1991) that since sea turtles usuaUy 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 retun1 In 1992 ts consistent with a two year nesung 

Interval. Although there has been increased nestJng for two of the last three 

years, consistency ls lacking and the indications or a recovery of C. mydas is 

much less clear than for C. caretta. 

D. cortacea nesting was again low. but present \vlth no trends. This years 

nests could have been deposited by only 2 or 3 females. 

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

years. with very close beginning, ending and peak-season dates and smoothed 
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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 (Flg. 

4: Table 1; Fig. 7 A) 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 lndlstlngwsh­

able. 

Although more difficult to discern, the seasonal nesting pattern of C. 

mydas (Flg. 5) was similar to 1990. with similar peak season and ending dates 

but a slightly later start than In 1990 when the flrst 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 HU!sboro and Lloyd Park beaches. However. the proportion of C. 

mydas nests on Pompano and Fort Lauderdale beaches was up slightly from 

1990. 

The horlzOntal nesting density distribution for C. caretta (Fig. 7 Al 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 Oocators 3. 25. 34 and 50. respectively). on the section of beach 

directly adjacent to Highway AIA (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 m onuments 

numbers began (Burney and Mattison. 1990. 1991) and is also evident in 

survey data collected previously (le Fletemeyer. 1985). There are also consist· 

ently high-nesting zones on developed beaches such as locators 45 and 58. 
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While ll Is easy to develop hypotheses lo explain low-nesting :tones. such as 

heavy pedestrian traffic. moving llghls. 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 dl.fllcult (MattiSOn. In prep). 

Nesung success for C. caretta (Fig. 8: Table 4) was slgnJJ\canUy higher on 

Hillsboro Beach and statistically equivalent elsewhere. Lows lltld highs In lhe 

nesting pattern tf'lgure 7) were not renected 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 arc similar. Therefore. the factors affecting 

nesting dlstrtbullon actually affect sen turtle emergence (total crawls) rather 

than nesting success (nests I total crawls). UkcWlse. 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 ldcntlflable county-wide trends In mean hatching success 

plotted against location of deposition (F'tg 9) which might be Interpreted as 

adverse effects of transpori.auon distance (vibration. josUing. etc). Since most 

nests were relocated. this pattern docs not renect the sand characteristics at 

lhe nesting locations. The low hatching success of nests deposited at the main 

relocation site In Hillsboro Oocator # 18) Is puzzllna. It may Indicate a decline In 

the quality of the sand at this site for sea tun.le hatching. perhaps due to 

accumulation of organic matter from past nests. If this speculation was true. It 

wtIJ not be a problem next year because Hurrtcane Andrew and subsequent 

wave action effictenUy 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 (F'tg 12) but to a large increase In the success 

of In sUu nests. For example. relocated C. caretta hatching success Increased 

sllghtly from 64.4 to 67.8 percent from 1991 to 1992. while In sttu success 
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Jumped from 66.0 to 83.4 percent. Between 1990 (last year with s1gn1Rcant 

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 11.mited mnlnly to nests deposited before early July. due to the 

hurr1cane damage to later nests. Since hatchtng 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 or both relocated and in situ nests would certatnly have been lower If 

not for the hurricane. ll ls probable that this would have affected the overall 

success of In 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 stru. Only I. I% of the 167 In situ C. coretta 

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 or these low-hatch­

ing nests were relocated to Hillsboro beach. However, hatching success wns 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 s!lu nests. The slopes of the 

seasonal trend lines were not slgn!Ocantly dJITerent. but the vertical position of 

the relocated trend line was much lower than for In situ nests. caused by the 

higher proportion of low-hatching nests. Table 6 shows that the C. caretta 

hatching success at Hiiisboro was staUsUcally lower than at any or the hatcher­

ies except Lloyd Park's, and this was prtmartly due to the low number of nests 

batched at this hatchery before the storm. 

There are several possible reasons for the higher Instance of low-hatch­

ing nests at the Hiiisboro relocauon site. Clearly the reason IS not due to some 
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systematic procedural error. because tbls would have affected all, or most of 

the nests. It ts known that low hatching success results If the sand In hatcher­

ies Is not replaced each year. because of organic enrichment and bacterial 

growth ln the sand. It was always assumed that winter wave action would 

effectively replace the sand at the open Hlllsboro site. but this may have not 

been entirely the case. Workers occasionally reported discovering the rematns 

of a year old nest when dlggJng a new egg chamber. When this happened. the 

old remains were completely dug out and the hole filled with fresh sand. but It 

ts still possible that eggs were unknov.1ngly placed In chambers near old nest 

remains and that this affected the hatching success. It ts also possible that 

some nests were adversely affected by transportation . 

The fir.st possibility Is easily fixed. If open beach relocation must contln­

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 ts possible. A better solution Is to expand the size and number of 

hatchertes throughout the county to handle the Increased nesting densities. A 

hatchery at Hillsboro would be desirable to counter fox predatJon. 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 renourlshment 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 stausucally d!ITerent from Fort Lauderdale beach. It Is difficult to compare 

nest counts between years to look for such effects because the number of 

nestJng turtles is variable, but Figure 13 shows no adverse trends In nesting or 

nesting success sinc.e the project. Nesting tn 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 tn situ nests 

In zones 3 and 4 proV!de a much better Indication of the effects of renourtsh­

ment because zone 4 was not renowished 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 slgnlflcant difference In nesting success In the two 

zones during 1990 (one year after renourishment). but the difference was non­

slgnlflcant for 1991 and 1992. Additionally. there has been a continuous 

reduction In the degree of difference (seen in the x2 value) With time. UkeWlse 

Tables 11 and 12 show no effect of beach zone on the hatching success of 

unrelocated C. caretta 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 dilrlcult 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 l 4Al 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 148). all three means were significantly dilrerent 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 ln 1992 was statistically indistinguishable from all 

county beaches except Hillsboro (fable 4). If there Is still a detectable influence 

of the renourtshment project. It Is not very large. 
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APPENDIX I : SUMMARY OF SEA TURTLE HOT-LINE. BEEPER & NOVA 
CALLS 

SUBJECT HOT-LINE NOVA 

EMERGENCES: 
Nesung 32 22 
Hatchllngs 11 ' 9 

NEST LOCATIONS 56 18 

STRAND I NOS 9 0 

POACHING 4-4 o· -
VOLUNTEERS 112 15 

O'THER •• 302 77 

OVERALL 566 141 

•• Including calls from the media, residents roncemed about land turtles 
In pools. all-terrain vehlcle breakdowns and repairs. and all other 
unclassified, requests for information. and multi reason calls. 
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APPENDIX 2: Summazy of Educational/ Public Informa tion 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 u sually attracted 

crowds. F1yers were also placed In beach-front business establishments 

and some were distributed to people tourtng the Oceanographic Center. 

Durtng 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. 

Hatchllngs 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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A.ORICA DEPARTMENT OF NATIJRAl RESOURCES 
NESTING SURVEY REPORTING FORM FOR 1992 

( 

PrlnciQle Pennit Holder: Lo~ E. FiShe.r Pttmit Number: 129 

Beach Name: .. _ ~ "'-W')_'Cv excem:. Jehn O. Lloyd State Recreation -· C. cMerra C. myda:s D. conifcea 
il.4ggtfl'ltldl «i""'" TIU'U•I (Le•"'•rtJ•dt) 

Total # of Nests 1995 116 7 

Total# of Non·Nuting Emergences (False Crawls! 163.l. 167 6 

. Catt (month and day) of First Ooeumented Nest 11..~ril 23 Jun 9 Apr 15 

Oat• <month a11d dav) of 1..ast Oocurnet'lted Nm Sept 2 Sept 5 Jun 16 

~~rsitu;NesurJ.:a1W'i:~:;f1~st?~9s;t~~~~*iJ~~;d:P~~h&t~~tYm ... ~~ 
nestSrmay.1b•~lett~withounadditional!;proteenon;.,screened~wtth self·rek!as.ng-1ocrestn1111n~fl#C;''2"! 
&CTI!'!Sn.s._ or:c;ov•i-ed!;wfuri"se1r:tr.e1eas1ri~o"r.: ruvaihii'IQ1*b0.ve-ground. c:igeS ... · Riacord~U'u1-·numb.W.· "°"' 
ot·nestS°'bV'"C<rteoorv and'3oeereSZi''1'°'.t9'· ~,~~-.. ~jf,:' ,.'\;~-, '.;;. ·~- · _,,,..;. ~ .... ~ 

Total I of Nests Left in SJW 202 59 4 

# of in slcu Nests without Additional Ptotec:tion ... 59 4 

I of in siru Nests with Self.-Rele.asing Screen 0 0 o · 

1 of in 3itu Nests wnn Resuainlna Screen 0 0 0 

I of in situ Nem with Self..ffe4easing Cage 0 0 0 

I of in situ NutS witn RanrainiR401 Cage o o o 

Total I at 68'1d1 Relocated Nests '"" <" 1 

# Beach Reio=ted witnout Additiona.I Protection 1540 56 l 

I Beach Relocated wfth Self-Releasing Screen 0 0 0 

I Beach Re~t6d with Restraining Screen I 0 0 0 

# Beach Relocsted with Self--Releasino Caoe 0 0 0 

I Beach Relocated with Flntraltling Cage o o o 

{~A~~~;.,+O~~~h~~e{;frmarie,~~~~P.;~~rit~~~Lca~r~~·~l;~~~~ 
,. ar.elt ... buri~ .. tl!t.cheri~~re.,idieNSe[te'!t-'.~i!'.P!(~lino.s.escape-on ilbeirown4Q~(cestra lni~~. 
"'(hltchtlnos .. cannotliescape:twithout:huma:mlntententionl~ \1 .:. - ,.w.;.:"'·'~"' .. A :;:·, 

Tot.al II of Nesu in Setf-ReleasiflQ Hatchery 0 0 0 

l 25J , Total I of Nests in Restraining Hatch8f'Y 2 
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