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ABSTRACT 

Hawksbill sea turtle nesting at Buck 

Monument, u. S. Virgin Islands during 
) 

Reef National 

month nocturnal 

monitoring project ~· Historical records of sea turtle 
. 

monitoring ~t Bu~k Island are sum~arized. T~elve ~ female 

hawksbill turtles were tagged. The average female measured 87.7 

em 1n carapace len~th and 81.8 em in carapace width. Average 

clutch size was 140.5 eggs. The avera~e hatchling weighed 15.1 

grams. &e.9't\nJ Q,e~~av\or 1 i~)J:3-c~'ed •\ Site fidelity and activity 

distribution around Buck Island is review~. Management concerns 
-~,_./~ 

includi~ erosion, predation, recreation, and poaching, ~ 

s ·A-<' ·~rfi...e·"- .--ttuz__ 
(rt~ /J fJt,.{. -t: 

tL-r ~-
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INTRODUCTION 
( &u.J5) ~ o"-

D ~ ..r ,-~ ~L.v\ 
Reef National Monument .-~i-s-w-e-11 docurneneed as--a (tJyb _,_'( 

,, ? ~b~a' 
Buck Island 

nesting area for three endangert;'_s_p_e_c_i_e_s_o_f __ s_e_a __ t_u_r-tle; the C~A~~-~· 
~ e:- ristu.~ 

leatherback {Dermochelyg coriac~), the green {Ch~lonia mydas), ~--t11·J 

and the hawksbill {Eretmoch~ imbricat9) {NPS 1965-1988; . :;;;·. 
at~ 

1979• Small L- r~~ Rainey, 1976; Seaman and Randall, 1962; Shabica, 
I F. "" _.fb 

'0ALLI'.J 

,....o ·re:-­
rW"'r 
ruc(-t' 

1980-82; Towle, et al., 1978). In 1980, Buck Island Reef National 

Honument's rangers began participating in the National Park 

Service's, Southeast Region's "sea turtle monitoring program" • 

The ranger~ 

crawls and 

their other 

I"\ 

were~ trained ~r field-identificatiqn of · turtle 

nests ·and.~made observations in the course of 
·~ lq~ fb 11~ ~----

duties {Small, 1980-82) \Appendix VI - IX), Data on 
r 

QS:.a turtle activitj es was coJ 1 ected in this. manner for .. 19aO. 

~ough 1989 n~sting season- {BUIS/NPS Rangers, pers. comm.; 
Yl.bf-

Small,. 1980-82). However, the importance of Buck Island Reef NMr~~~ 
(A) "'-u 

for nesting sea turtles has not yet been fully assessed by park Po/J,o,f-

management. 2,~-; 
de~ l(lrk ...... ~~"' /'4ft..- ~. 

,....,.,. I~ 1'\/).j- ct~r- ,(~~ ·.., 
concern for endangered sea turtles k0~ 

-------~ ["'f !~A-~ .UP5 ~'51<. t4'"Vl~f,·d""l1 a~"&.4t J] ;.:;:;,...r. 
mirrors that of other conservatio agencies, especially in light e~u ~ ., ' - ' . -fhv 
of the increased destruction of viab±efsea turtle nesting habitat ¥~~.J.·~ 
and the continued overexploitation of sea turtles in the 

Caribbean {Rainey and Pritchard, ) • 

Of 

has 

special concern is the hawksbill sea turtle. Its population 
L-- ot!:-" ~,-/.,a ,.0\ 

0."14 11\VT ~ 
reached low levels; Oefcrte its ecology has 1\ been adequately ~::; 

investigated (Carr & Stancyk, 1975; Diamond, 1976; Witzell, 

1983). The Caribbean hawksbill population has continued to 

1 



decline due to the harvest of the shell for jewelry •. This is a 

low bulk, high-value product easily targeted for illegal 

exploitation (Rainey and Pritchard, ____ ) • ~ to jts economic 

importance worldwid~,J~everal Caribbean nations refuse to comply 

with CITES and continue to harvest hawksbill. This emphasizes the 

immediate need for further research on the habitat and nesting 

requirements of this animal (Buitrago, 1985; Carr and Stancyk, 

1975; Meylan and Mack, 1983; Witzell; 1983). 

In revie~1 of past-a-nd curr~.nt-Sea--turtre--rresting records for auek 
.fRw 

' Island Reef~' \eatherback and green~sea turtle activities~ 
~ I!Y'Iv.l~t;-v..... tqr l- - /'fYr" . 

always been recorded in low numbers (Appendix I & II). However, 
"' YY\ () r~ 1'1 u......., .v-v u.--s 

hawksbill nesting activities have been proportionately higher in 

The 1987 Buck Island sea turtle nesting season was _ 
- P/IJ!>A'::!Gc.-t Ot.. -}t pv.-1' -f1. ,.~ ./. ,·..._ AJP.5 r~ l.t.AA- N>.f ,·.. ""'et"" utw/p/' -frrr (XAb), t,a.,.;;;n., 

rnoni tore a ~Y the park's new biological technician] All cJ~tQI.Vv 

ntlmber. 

closely 

attempts were made to collect data in a manner consistent with 
-for . ~C(--r>/e - - - _ 

other on-going sea turtle monitoring programsA (Results of 1987 ~ 
. e(a~ 

were highlighted by the significant amount of hawksbill nesting J cr-. 
...f£..• s 
~p 

Managers of Buck Island Reef NM, conscious that few undeveloped d~ 

and protected areas remain where hawksbills could be studied, -· . -

agreed to expand the sea turtle monitoring program. . ~\.'\ \ 
. ('# r.rP: 

hawksbills are diffuse nesters, with an1f~~ 
season, making them difficult to study L~ 

Characteristically, 

extended nesting 

(Bjorndal, et al., 1985; Lund, 1984). It has -been observe(!~ 

Buck Island Reef NM ~ the hawksbill turtle is present in 
} 

significant enough numbers to warrant a long-term study. 

In 1988 a three month nocturnal monitoring program was institued 

2 



: 
in addition to the 

continued year round. 

t£e ~ksbill included the collection of basic biological data, 

the initiation of a tagging program, and the introduction~ (. 

an effective !_nai}_gg_ement plan for Buck Island Reef NH nesting sea 
---~- ---- - - /"1 ~ 0 ~ 1. --

turtles. The program~~/~,~~ management concerns such as 

the effects of recreation, poaching, predation, and 

GENERAL DESCRIPTION 

Distribution 

The s~ turtle (EretOJDQ.Qbgj,y§ imbricata) is found 

the· tropical and sub-tropical waters of the Atlantic, Pacific, 

and 'Indian Oceans. It occurs widely in the Caribbean and western 

Atlantic, ranging from southern Florida southward along the 

Central American mainland to Brazil, and throughout the Bahamas 

and the Greater and Lesser Antilles (Limpus, et al., 1983; Lund, 

1984; Meylan, 1984; Witzell, 1983) (Figure 1). 

Morphology 

The hawksbill can be identified by the imbricated (overlapping) 

scutes on the carapace and two pairs of prefrontal scales on the 

head (Figure 2}. There are coastal scutes on each side of the 

carapace (Figure 2). General coloration is brown with splotches 

of yellow and red on the carapace; the plastron is pale yellow. 

The beak is narrow and 'hawk-like'in appearance (Meylan, 1984; 

Nelson, 1988). -fl::-f'~~'b- h c•k ear/.·r:r- Kd:r,G'>-> ·-/t~~s--
- l?rl~rphtJf. cl,(/..~5.(-,"a. h.~ l:.e~ .... 

/~/)"'"""' ~ 4.. lv>->J 'h ......... ~ 

Habits:tt 

Hawksbills are commonly found 1n shallow coral reef and coastal 
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(FAO Species Identification Sheet, 1977). 

...__, e ,·-tt...~ "4PQ ,...,..,~_. 
-f't, / ~ ~ C>t4 tr.-. C) r-

areas n-.e!Jve ,'f- '"''"'~ 
,. cf,.J-1.-. J.t..&D ., 

Hawksbills are ornnivorious primarily feeding on sponges, algae, 

tunicates, sea anemones, and jellyfish (Meylan, 1984 and 1988). 
CCJYt...h'deA- fJCA~· ... w- 4 ..r..ec./1·~ ~ OYl k:v.v·c ht't?lvec; 

(/ au<. c r ~.v~ J-.r·-c.e, c~~t.-e. h u:., ck. -

GENERAL DESCRIPTION OF STUDY SITE 

Buck Island Reef National Monument is located 1.5 miles north of 

the island of St. Croix, u.s. Virgin Islands. It is a 176 acre 

tropical dry forest island sprrounded by approximately "600 acres 
.' 

"' of ocean and coral ~eef system (Figure 3). 

Since 1961 Buck Island Reef NM has been under the juris~iction of 

the National Park Service. The park pr~vides for conservation of 

the island's natural resources and supports daily recreational 

activities such as picnicking, boating, snorkeling, diving, and 

hiking. There is no overnight camping on the island; however, 

overnight anchorage is permitted off West Beach (Figure 4). 

The sea turtle nesting habitats are located on the south, west 

and northwest sides of the island. The pesting. areas are 

approximately 1460 meters of the island coastline which varies in 
LtZe-Fer~"'CP .-,..:::eeee~J . 

width seasonally (5 to 45 meters). These nesting habitats range 

from the sheltered south shore, with low beach forest vegetation 

and cobbled beaches, and near offshore coral reefs to the 

southwest shoreline comprised of rock walls and open beach/dune 

-

: 

" ·,. ~ 
I 

grass (West Beach) • This beach area seasonally shifts with winds, e;.cpJv.,·.., 
~ . e.J. u:.<.s 

waves, and currents (Gladfelter and Gladfelter, 1980). On the J~t%rt., 
r.., 

north shore the beach forest gradually slopes down to the water rv-,'nf~tt. 
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and frequently areas of this beach are obstructed by f?llen trees 

and root masses. Offshore, the barrier reef breaks up into a maze 

of patch reefs extending out to the "drop-off" wm_ north of St. 

Croix (Figure 4). 

The beach forest vegetation is comprised primarily of manchineel 

(Hippoman~ mancinellg) , purple sage (Lgn~~na inYQlll~~) and sea 

grape ( Coccoloba uvifeiQ) (Woodbury and Little, 1976). 

METHODS 
. 

STUDY AREA COVERA~ 

All night foot patrols of Buck Island commenced on 5 June,· .1988 • 
./ 

Throughout the ~onit:oring period, researchers kept an 

ongoing log of night activities at Buck Island, i.e. boating 
7-? 

activity, animal sitings,~ ~fsitors, and unusual events 

(Appendix During the first weeks of patrol the III) • 

beach was covered by two people, patrolling together, 

entire k q 
at 8 vi '1. 

minute intervals. Foot patrol is hindered by coral cobbles and 

beach debris (i.e. fallen trees, low and dense thorny 

vegetation) • Patrol of the entire study area requires forty-five 

minutes. Therefore, in order to cover the beach more effectively 
( 

and avoid missing nesting activities, the patrol was ~tly~ Ld4e~ · 

divided between two people, and patrols were made alone· or with 
p/IJ ~Ab~ U/lJ.).. tfr-o,'..f ..}'hi$ ..r.J 

volunteer assistants wrovided by Buck Island 's Volunteer-in-the-

Park Program~ 

MORPHOMETRIC PARAMETERS 

When a turtle was encountered, the time, location, weather, and 

5 



I 

moon phase, were recorded ~Appendix IV). The turtlets~ at 

the time of discovery was noted and all s~bsequent stages of the 

nesting cycle were timed and logged (i.e. approach, bodypitting, 

digging, laying, covering, or departure}. 

Once a turtle was discovered, research~ights and activity were •, .... 

kept to an absolute minimum until laying began. Over-the-: 

carapace measurements were taken after covering had begun. 

Length measurements were taken from the precentral scute (nuchal 

plate) to the posterior notch (Appendix IV & Figure 2). Width 

measurements' were ~ade at the widest point of the carapace lying 

just behind the front flippers. 

NESTING 

A cautious attitude was maintained until the approachability of 

the nesting animals was assessed. Nest depth measurements and egg 

counts. were not obtained due to t-he sensitive nature of the 

hawksbill, the potential ~disrupting nesting was great (Carr 

and Stancyk, 1975; Witzel!, 1983). Following oviposition, the 

overburden (depth of sand over the eggs) was measured when 

possible. The measurements were taken from .. egg. level to sand 

level right below the posterior point of the carapace. The 

presence of water, roots, and/or debris in the nest cavity was 

also carefully recorded. ~r~~~ 
J I' '1'"0, 

TAGGING ·\A yf_;._ "'-'('~- ¥ ~<; '-JIY .. ')" \ 

~().: ' 
~ nesting turtle was tagged after egg-laying was completed 

during the initial stages of covering. Inconel tags and tagging 

tools provided by the National Marine Fisheries Service were used 

6 



(tag series PPW 801-899}. A single tag was inserted in the second r 
out from the body on the trailing edge of the front left ~ 

(Figure 2}. Only one tag was used until individual 'JJ ~/.;~-
~ ~ / ~r > 

scale 

flipper 

"Y\. X'> ~ ~ if I 0!). JY 
~- v-..1.. vJ.~XV'~8- v-rrt' {? 

/ ~ (/ .,.r' ~ t;Y 

reactions were documented and analyzed. 

The first six hawksbill turtles observe~ nesting were also 

paint-tagged, 
. { 

as a temporary v1sual tag. This was done during 

egg-laying while the turtle was still. Lights were kept to a 

minimum during this procedure. Alcohol on a soft scrub pad was 

used to remove algae from the carapace in preparation for 
. 

painting. 'A si~le number was painted on the posterior.portion 

of the carapace with yellow enamel paint. Clear nail polish was 

then applied to the number to increase durability. 

IDENTIFYING CHARACTERISTICS 

During covering the turtle was closely examined for tag scars and 

diagnostic markings. All barnacles were recorded on a diagram 

included on the back of each data sheet (Appendix IV} • This 

diagram allowed for the concise reporting of ectobiota and 

location on the carapace, such as goose barnacles (Lepas 

anatifera).J~ragile star barnacles (~hth~un~~ .fi_ggilis} , and 

various algae)( (Kaplan, 1988). Photographs were taken of each 

nesting hawksbill as a further record of ectobiota and 

distinguishing features. Careful notations were also made as to 

the degree of juxtaposition of the imbricated scutes of the 

carapace; written descriptions were made on each animal, e.g. 

smooth to highly overlapping. Since animals were only single­

tagged extra care was taken in these descriptions to insure 

accurate documentation of individual characteristics for future 
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reference. 

NEST LOCATION 

During nocturnal patrol, location of nesting animals was 

facilitated by "knockdown" stakes. Knockdowns, wire survey 

markers flagged with 3-M reflective tape, were placed on the top ~· 

of the berm along nesting areas with cobble beaches. In these 

areas crawls are not visible and the knockdowns pushed over by an 

emerging turtle enabled researchers to locate nesting animals and 

their entry and/or exit from the beach {Dr. James Richardson, 

pers. cornm):. Knockdowns were left·in place throughout the 
~ 

nesting season and were also used effectively to locate 

activities during day monitoring. 

Nest location was recorded ~nd loggedlb~ measuring the distance 
u.ro.J. ~~~ ~·nit 

~from the nest si~e to the closest marker. These "markers" are 

wood . stakes and/or naturally occuring trees located at 

approximately 200-meter intervals along the beach berm. Each 

marker is painted with a corresponding number {Small, 1980-82). 

The markers begin a.t number 1 at the ~northwest edge of 

the nesting areas and extend around to West Be~ch~ down .the south 

shore, and end in Turtle Bay at number 20 (Figure 5). 

A - compass bear ing·-was taken from the nest site to the closest 

determination A detailed crawl and nest diagram 

was drawn to show each nest in to vegetation, high tide 

line, water level, and other distinguis 'ng natural features or 

landmarks (Appendix IV) • tJ.. v.· "'J -ft..e4.e. e£;) e:ve W"Ote. · et b I e 
f-t> 
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HATCHLINGS 

Hatchling emergence was difficult to monitor because hatchling 

tracks were lost in the beach forest and the coral cobbled areas. 

If an emergence was not recorded for a near-term nest within a 

week of the expected emergence date, 70 days, the nest was 

located and excavated for inspection. 

Predation by ghost crabs (Ocypode guadratus) , the great land crab 

(Cardisoma guanhumi), and yellow-crowned night herons (Nyctanas~ 

yiolacea) was closely monitored and recorded. 

.' 

NEST EXCAVATION """ . \;tot) fV'I""Q 
/. 

Nest excavations were · performed approximately 70 days .post-
~U~ ~ ~ 

hatching. .!I'.he nesting activ-1:-ty wa-s lJ.ocated and all JTe-51: contents 
. .1\ 

Live hatchlings, found trapped in the nest, were 

counted, measured with dial calipers, weighed, and subsequently 

released. (There are no hatchery facilities available on Buck 

Island Reef NM 0 
Nest contents were further sorted into the following ~ 

categories: hatched shells, undeveloped eggs, dead hatchlings, 

and full-term pipped and un-pipped (Appendix V) • All unhatched 

eggs were opened to determine the size of the embryos that did 

not reach full term development. All irregularities were 

recorded)and after examination)nest contents were reburied in the 

original nest cavity. 

RESULTS AND DISCUSSION 

NESTING 

Prior to and following the nocturnal monitoring 

9 
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v-'K 
turtle activity was recorded 'by the biological technician and ·( 

~ ~Ll Ll\ 

beach monitoring was '1, o-~ji:' Buck Island park rangersj Nocturnal 

and August of 1988. ( ,·~~~ 
·'~,Kit!"' 

conducted 40 nights June br·tween on 

Monitoring was sporadic due to extreme weather conditions and ~· 

frequent lack of boat transportation to or from Buck Island. ~n 

several occasions, National Park Service transportation was 

J 1"1~ ;-t-' . 
supplemented by members of the St. Croix community. v 

Durin.g_.the n.eeturnal monitoring period, 23 hawksbill activities 
~~ ~ 1-" .,v..r 

were observed. Eighteen of these ~esulted in the 
/1 /1 

' deposition :Of e~s and two were unsuccessful nesting 9-ttempts 

(false crawls). 6n three occasions hawksbills were observed on 

approach. These individuals moved along the shoreline within the 

surf zone in a scallop pattern. 

h th . l> th approac e an~ma ~on ese 

Researchers did not interfere or ? 
of f';,.(Ci. .3 . 

occasions. One individual.~~ was 

tagged. (PPW 820) during departure after an unsuccessful nesting 

attempt and subsequently nested an hour later. The second 

recorded false crawl involved a previously tagged individual (PPW 

808) who nested the following night (Table 1). 

Research personnel recorded an additional 33 upob~erved _hawksbill 

crawls during this period. The majority of these activities were 

listed as suspected nests. Suspected Res&s 
tJ,...-nel.....-
~ continuously monitored for indications of hatchling 

emergence as a means of confirmation. In all cases, after a 

miniumum of 70 days, an attempt was made to locate and excavate 

suspected nests. 
])esc/?·~ -10 r-<:ct.A- I};. If A~ 

~c Cl-()'-a....;.. .tft>-.! ~...e>.-e -

Twelve hawksbills were tagged with inconel tags during the 

10 
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nocturnal monitoring period. Six of these individuals were also 
: 

paint tagged (Table 1) • Paint tagging was discontinued when 

researchers discovered that the pain~umbers ~ remain~ 
legible for less than one nesting interval, approximately 15 

days. 

The majority of the tagged individuals (8) were only observed 

nesting on one occasion. Two hawksbills were observed twice and 

two were observed nesting on three occasions (Table 1). Only one 

individual was observed nesting during the day. She was observed 

prior to ~he ~octurnal ~onitoring· period [?y ·park ser~ice 

pe-rsonn-ef.Jand never· tagged or observed again. 

·. \'~-~~-
From these observations the~average internesting inteival (the .... . 
number of days between a successful nesting activity and next 

nesting attempt) was 15.8 days (SD = 0.83, n = 4 intervals). The 

tagged 

after 

individuals observed a third time were seen thirty days 

their second successful nest. This interval was not used 

in calculating average internesting interval because it is 

(~9(/ 
t -~'ftJ. 

likely./' ~;,X:tf-k' 

In the ;~ 
surprising ,,; <_,.)/ 
number of 

7 
~ 

that these individuals nested unobserved in the interim. 

absence of consistent nocturnal patrols, it __ i~ _not 

that nesting activities were missed and that a large 

tagged individuals were only observed once. 

~ 
83.5 em to 94.0 em,/ l~; ~~ 

while width measurements ranged from 76.3 em to 90.0cm (Table 2). ~~~ 
")J~"" ~~ 

f
. (. 
~gures 

Over-the-carapace measurements ranged from 

If measurements were taken more than once, the 

were averaged. 

Average clutch size was calculated from nest excavation figures 

11 



because egg counts were not obtained during laying.·· Table 4 

summarizes average clutch size (1985 - 1988). The figures 

presented for 1985 and 1986 are from Buck Island Reef ranger sea 

turtle monitoring logs. Average clutch size for the Caribbean 

hawksbill ranges from 101 - 161 eggs (Meylan, 1984). In 1988, 

Buck Island data show an average clutch size of 140.3 eggs (SD = 

24.0, n = 75). This figure is comparable to the reported 142 

eggs per clutch recorded for the u.s. Virgin Islands in 1982 

(Small, 1982). Successive clutches laid by tagged hawksbills did 

not change appreciably in size throughout the season (Table 5} • 
. ' 

"' 
As- ·aesctibed J.n ME'f'HEmS, ~1 stages of the nesting cycle were 

tim~d (Table 6) • The longest stage of the nesting ~ycle was 

covering (33.2 minutes). Only four a~imals were observed from 

the time of approach through departure. On the average, these 

animals spent 129.9 minutes on the beach. 

,{ 
The nesting season in the u .sA_ftt~~in Isla~~-=~~-~-~-~n documented ~our,~~ 

to range from May throucr}v~v-e1fi~I()n_and Olse082} and ~W1~Pv ~ ~ ~' 
June through N~emne; (Witzell, 1983). On Buck Island Reef NM<,< ·,~~~ 
nesting o~--from late April througq, December, -_but. more often~? 1}-

;1 / v._ov--'I'M)./' t-\~ i~ -\"W'"(W'·~I-4-"'" • • ~ 
nesti~/occurs .1\ from May through November as reported by~ 

a~ (Figures 6A - G) . Also recorded for Buck Island Reef 

are isolated and sporadic nesting activities in January, 

February, and March (NPS sea turtle monitoring logs, 1980 

1988). 

Boulon 

dofs 

and Olsen, as well as the material presented in 
---- 7 

not cite a peak nesting :ptterval; · As stated 
\..._______.--.........-- 7 

1"'\1' tf\r' .fl.- ' 
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hawksbills are found to be diffuse nesters with an extended 

nesting season. Hawksbill nesting on Buck Island has been 

recorded to peak during the months fr~--J~ly ~~-~;t~ (Figure 

~--- r(?d&"'t:Rei. 6A -G). These figures show monthly hawksbill _sea turtle 

activity for 1982 through 1988. _Fro~: figures the majority 

of nesting took place from~y to Octobe-r-) The most active .., 
month of the year varies among the,~; t'he highest number of 

activities occurred twice in July (1984, 1987), three times in 

September (1982, 1985, 1988), and twice in October ( 19 8 3 , 19 8 6 ) • ~ \"{ 

J lb"-{J. :S( 
every three year~ the same month serves as - the peak ~ ~~ rNote that 

Gnonth. 
.' .;. ,.. y1J 

~JF 

T..£-e--.s.t.at-Cdf1y...--c;ar!t:Eerca~,,-ia9::s~pprr e-evv"ti"Ooua-ss~l:yy'-€dk:eH:s>-'c;..;Jr~iUb;)-4e~da.r, -i.i s.s-.bh.r.r!)o~k..ee:llnLJiJ:n~t~o~J· t~h~r e e 

~Figure 4-}-. Of the 155 hawksbill activities recorded for the 1988 

season, 73 were documented on the south shore, 63 on the 
( -h'~ Y)J . 

north shore, and 19 at West Beach • A monthly distribution of 

t~-e---aeti vi t-ies- .. is sho~m--d-n Figure· -==IiF. -- Consistently, each 

nesting beach has its own peak marke' by a distinct rise and fall 

. h b f . . . (. F'~ I{) • 1 h h d h ~n t e num er o act~v~t~es. Histor~cal y, t e nort an sout 

shore nesting areas have had the highest nu~~~i of -------nesting activities (Figure 7, 9, & 10). hese two 

collectively represent 80 to 90 percent of the hawksbill 

activities. -F-i-gure 7 iJlnstrates that West Beach 

characteristically supports as little as 5 percent and no more 
(_;::ijV( :f) 

than 19 percent of the nesting activities (1982 to 1988). The 
north and the south shores are typical hawksbill nesting habitat 
with isolated areas of beach forest, low berms, and cobble 

13 
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UD vfo"t't I 
beaches. On the coulra-t:.y, West Beach is an open be~ch with low 

dune grass and deep offshore water where most visitor 

occurs. 

Sea turtle monitoring records prior to 1987 were 

inconsistent and fragmented. Records from as as 1965 have 

been reviewed and ~re summarized in Table Prior to 1982, 

records did not accurately delineate species. For several years 

the loggerhead sea turtle (Caretta g£~~~) was included in 

monitoring records (Appendix VI). It was difficult for park 

rangers to : obtain consistent data beeause they were 

""" 

asked to •. 

carry out detailed sea turtle monitoring in addition to other 

regular duties. Nest confirmation was rarely obtained. Figure 8 

clearly shows an increase in the number of confirmed hawksbill 

sea turtle nests over the years. In 1985, only 20 nests were 

confirmed, while in 1988, 88 nests were confirmed showing a 

dramatic increase in~est confirmation at Buck Island (Figure 8) • 

( ~-~V-.."::6--()'~ ·-··- .. ··--- --·---. .. ----·------

In ~~19fff, a 

s,_ fideli 

period. 

'homing' 

Stancyk, 

expressed 

1984). 

small amount of information on individual ~awksbill 

was collected during the nocturnal monitoring 

dence exists that hawksbills misht. _be. cap_able of t::1'k 
[J..ow ~(Ail ~"" a.>L..Lo- tVu...-~ J.,tJ~.- ,-,..r ""' 

specific sections of nesting beaches (Carr and 

Yet, the degree to which site fixity is 

ithin a population is not well documented (Meylan, 

again the sporadic nature of the Buck Island 

noctural onitoring program makes it difficult to interpret the 

small amount of information that was gathered . on-- ·l:;r~~ --iiiit7 
(TabT~---~_!/---·oni-y one instance was recorded where a tagged 

individual (PPW 807) nested in more than one of the three 

14 



designated nesting areas (Figure 4) • A_larger sample size is 

needed before conclusions can be made. 

HATCHING 

In 1988, 88 nests were confirmed and approximately 6,800 

hawksbi11 hatchlings were released from Buck Island. Nest 

excavation, in conjunction with nest monitoring, provided this 

estimate. Average incubation periods were not calculated because 

emergences were often unobserved and nests were excavated one or 

two weeks post hatching. Mean hatchling length (straight1ine 

carapace} was 4.~cm (n = 20, SD = o:lO) while mean width was 

2.9cm (n = 20, SD = 0.13). Hatchling weights ranged from 14.0 to 

17.5 grams (Table 3). These figures are comparable to figures 

presented for other hawksbili populations throughout the world 

(Witzell, 1983). A small percentage of unusual and abnormal 

occurrences were observed in hatchlings including 

deformities, albinism, and a set of twins. '==- i d/.., "' f,' ( ~ C)'Yr..,/ 

-h~J 

Nest outcomes are presented only for confirmed nests in 1987 

scute 

ana 

1988. Of the 88 confirmed nests in 1988, 68 nests (77 %) 

survived to term without recorded predation,~ erosion, or 

poaching. The . mean hatching success for these nests 

(hatchlings/yolked eggs laid) was 80.9 percent (SD = 16.1, range 

17. 0 to 10 0 %) • No count was available for 5 (6 %) of the 88 

confirmed nests. The remaining 15 nests were either partially or 

totally destroyed by predation or erosion. There were no recorded 

cases of poaching during the 1988 season even though poaching has 

been previously recorded on Buck Island (Christian, NPS letter & 

pers. comm., 1981; Small, 1980-1982). Seven nests (8 %) were 

15 



, 
lost to predation_in 1988. All seven of the nests were located in 

the north shore nesting area (Markers 2A ~ 4) within a 200 meter 

stretch of beach. (Figure 5) • Suspected predators are the black 

rat (Rattus rattus) and the great land crab (Cardisoma guanhumi). 

After 2 nests were invaded by an unknown predator, the bio tech 

and NPS rangers set out 10 live traps. Twenty-five rats and 1 

land crab were trapped over a two week period. Eight nests (9 %) 

were lost to erosion. The loss of three of these nests was 

directly attributed to Tropical Storm Gilbert which passed to the 

south of ~uck Island on September 10! 1988. The remaining 5 

"""' nests were laid in ~ash zones. Including the 15 nests partially 

or totally destroyed, the mean hatching success was 67.9 percent 

(SD = 31.9, range 0 to 50%, n = B3). 

In 1987, 46 nests were confirmed and 39 (84.7 %) of these 

survived to term. Mean hatching success was 83.5 percent (SD = 
17.6, range 12 to 98%). There was no count available for 2 (4%) 

nests. Poaching contributed to the loss of 1 (2 %) nest, while 

both predation and erosion were responsible for the loss of 2 

nests respectively. Mean hatching success for 1987, including 

these nests, was 75.8 percent ( SD = 28.0, ~ange 0 to 50%, n = 
44) • 

The hatching success of nests surviving to term in 1987 and 1988 

was high (83.5 % and 80.9 % respectively) in contrast to the mean 

success of all nests (67.9 % and 75.8 % resp.). Yet, it is low 

in comparison to success levels of undisturbed nests in other 

areas. V~ Small recorded a hatching success of 90.1 perc'ent 

for undisturbed nests on St. John, u.s. Virgin Islands, over a 

16 



two year period {SD = 14.6, n = 29). Similar results were 

reported at Tortuguero, Costa Rica {91.6 %, SD = 4.1) {Bjorndal, 

et al., 1985). Buck Island hatching success was lowered by poor 

success in four nests {range 17 to 49 %) which was not attributed 

to predation, erosion, or poaching. All of these nests had a 

large percentage of undeveloped eggs and midterm embryos. There 

was no correlation between nest location and success and nest 

contents were found dry and compact at excavation. 

nests was laid by the only recorded diurnal nester. 

' MANAGEMENT CONCERNS 

Nesting Sea Turtles 

One of these 

.' 

Harassment Lighting, noise, and physical contact will disturb 

nesting females. During the hocturnal monitoring program there 
I 

was no record of unauthorized visitors or activities on the 

beach.. The park is closed at night and camping is prohibited. 

Nocturnal monitoring and increased ranger presence will enforce 

already existing park regulations which protect nesting sea 

turtles. 

Disorienta.t.i.Qn There is no artifical lighting .Qn the .island to 

cause disorientation. Furthermore, other light sources, such as 

camera strobes, flashlights, and camp fires are prohibited by 

park regulations and controlled by nocturnal monitoring. 

Overnigh~ anchorage is permitted off West Beach (Figure 4) and 

could potentially disorient nesting females and was closely 

monitored during the nocturnal program. 

Beach Debri§ Both manmade and naturally occuring obstructions 

17 



along the nesting beaches have been observed hindering nesting 

females during approach, body pitting, and departure. On several 

occasions, individuals were unable to reach suitable nesting 

ground due to logs, root masses, fallen trees, automobile tires, 

bouys, and planks. During nocturnal patrols researchers picked 

up portable debris and ranger/volunteer groups participated in 

beach 'clean-up' walks. 

Eggs 

Poaching 

Recently, 

Poaching has historically occurred on Buck Island. 

~ue t~ increased monito£ing efforts) ~ public 

volunteer involvement and local conservation programs, poaching 

has been effectively reduced. 

Erosion This is a multi-faceted p~oblem which needs to be 

addressed. 
~ 

Due to the natural movement of the beaches, erosion 

in nesting areas occurs seasonally. Erosion profiles and 

detailed documentation of nest losses are imperative if this 

problem is going to be fully addressed. 

~--------
·Beach Traffic Vehicle traffic, which threatens other mainland 

nesting is not Buck Island • 
. .. 

Other' areas, a concern on traffic 

such as visitors, beached boats, game poles, and beach umbrellas 

could impact nests but are prohibited during the nesting season. 

Furthermore, most of this activity takes place on West Beach 

which does not support a large percentage of overall nesting. 

Predators 

~ 
Extensive 

historical 

trapping 

threat 

(Herpestes auropunctatus) • 

18 

programs have eli~inated the 
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to eggs, the exotic mongoose 
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Beach fires Beach fires are prohibited and beach.grills are 

provided for cooking during the day. 

Hatchlings 

Disorientation Due to the limited number of nocturnal 

activities on Buck Island disorientation by lighting is minimal. ~-

However, one instance of hatchling disorientation was recordeq 

on West Beach where overnight anchorage is allowed. Hatchlings 
u\'' 

were attracted in large numbers to the lights a sailboat 
A 

anchored at West Beach (Figure 4). 

.' 

Entanglement Hatchlings were frequently found trapped ln roo-ts 

lining the nest cavity. Entanglement also occurred in beach 

debris such as monofilament fishing line, root masses, and 

plastic refuse. 

Predators Predation by endemic species was closely monitored. 
~ 

CONCLUSIONS 

Buck Island Reef National Monument has historically supported 

hawksbill sea turtle nesting. Yet, it was not until 1987, when 

comprehensive monitoring began, that Buck Islandis importance as 

hawksbill nesting habitat was fully realized. 

In 1988, the Buck Island sea turtle monitoring program was 

further intensified by the introduction of a nocturnal monitoring 

program. The primary objectives of this program included the 

collection of biological data, the initiation of a tagging 

program, and the introducti~~ctive management plan for 

sea turtles nes~ Island. /s 
17 
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().. " /,... ,· f.,v'-f' d. 
The primary objectives of the program have been initiateo and a 

management plan can now be accurately addressed. The biological 

data collected during the 1988 season has established a baseline 

of information on the hawksbill nesting population at Buck 
(J (7l -...~; tf.pl ~ ~t{A./·{ ~ 

Island. The tagging program has insureg~the continued collection 
~~--~- ,..--"- -.' 

of data which will provide information on site tenacity, 

remigration, and tag recovery for this endangered and poorly 

documented species. 

Buck Island Reef National Monument is a protected, undeveloped 

offshore island which provides stable nesting habitat ~or the 
" hawksbill turtle. · In · light of the 6ontinued loss of nesting 

habitat to developm1nt in the-Caribbean, Buck Island's role 

the conservation of the hawksbill is even more significant. 

in 

The 

results of the 19~8 nocturnal monitoring program indicate that a 

long-term monitori~g program is not only feasible but ~~~tta~ 
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Table 1. Tagging information on female hawksbill sea turtles 
nesting on Buck Island Reef NM, u.s. Virgin Islands, 1988. 

Temporary NMFS Date Tagging Other Dates 
Paint Tag* Tagged Location** Observed 

1"' 804 6/21/88 SS/14A 6/5 

2 805 6/12/88 SS/14A 

3 806 6/13/88 NS/02 ' -
..... 

4 807. 6/13/88 SS/14 7/28 
817 6/28/88 SS/14A 

5 808 6/13/.88 SS/l4A 6/28', 7/28 
7/29 

' 
' 6"" 809 6/16/88 SS/13 -

- 810 6/17/88 WB/11 

813 8/02/88 SS/15 8/18 

814 8/04/88 SS/17 

818 8/04/88 SS/19 

820 7/20/88 NS/04 

822 7/26/88 NS/03 

* National Marine Fisheries Service, Inconel Tags, Series PPW. 
** Nesting area (SS = South shore; NS = North shore; WB = West 

Beach) and corresponding "Marker" Number (Figure 5). 
Paint tag applied prior to inconel tag, which was applied 
upon subsequent nesting. 

"'"' Number "6" was the last paint tag applied during nocturnal 
monitoring period due to unsuccessful results. 
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Table 2. Carapace measurements of female hawksbill-sea turtles 
nesting on Buck Island Reef NM, u.s. Virgin Islands, 1988. 

DIMENSION 

o.c.* notch to notch 

o.c. width 

* over-the-carapace. 
' "' 

N 

12 

12 

·. 

X (em) 

87.7 

81.8 

SD 

3.8 

4.0 

.' 

RANGE 

83.5 - 94.0 

76.3 - 90.0 

Table · 3. Carapace and weight measurements of hawksbill hatchlings. 
Buck Island Reef NM, u.s. Virgin Islands, 1988. 

DIMENSION N X SD RANGE 

s.l.* notch to notch 20 4.1 em 0.10 3.9 - 4.3 

s.l. width 20 2.9 ern o:13 2.6 - 3.2 

weight 20 15.1 g 0.97 14.0 - 17.5 

* straightline. 
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Table 4. Average clutch size of hawksbill sea turtles. Buck 
Island Reef NM, u.s. Virgin Islands, 1985 - 1988. 

YEAR N X (eggs) SD RANGE 

1985 7 153.4 41.3 110 - 230 

1986 12" 140.9 19.9 107 ·- 166 

1987 42 137.3 29.6 59 - 201 

1988 74 14.0. 5 23.5 91 - 198 
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Table 5. Successive clutch size of tagged hawksbills nesting 
on Buck Island Reef NM, u.s. Virgin Islands, 1988. 

Individual NUMBER OF EGGS/CLUTCH X SD 
Tag i Nest 1 Nest 2 Nest 3 

... 'I...__ 

PPvl 804 165 165 165.0 0 

PPW 807 126 140 115 127.0 10.2 

PPW 808 155 160 176 163.7 9.0 

"' 
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Table 6. Average time elapsed during subsequent stages of 
hawksbill sea turtle nesting. Buck Island Reef NM, u.s. Virgin 
Islands, 1988. 

STAGE 

Approach 

Bodypitting 

Digging 

Laying 

Covering* 
Initial** 
Secondary*** 

Departure 

TOTAL"" 

N 

3 

4 

6 

~ 13 

6 
6 
4 

8 

4 

X (min) 

3.0 

6.5 

25.7 

18.4 

33.2 
13.3 
25.0 

4·.o 

129.9 

SD 

1.7 

4.7 

8.2 

4.1 

11.3 
2.3 

14.1 

3.9 

47.6 

RANGE 

2.0 -

2.0 -

15.0 -

14 .o -

15.0 -
10.0 -
16.0 .-

5.0 

11.0 

35.0 

24.0 

50.0 
16.0 
46.0 

0.5 - 12.0 

90.5 - 198.0 

* 
** 

Includes both initial and secondary covering. 
Rear flippers used exclusively. 

*** Both front and rear flippers utilized. 
Total time elapsed on beach. 

Note: Approach, bodypitting, and digging times used only when 
they were followed by the successful deposition of eggs 
(laying). 
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Table 7. Summary of hawksbill sea turtle monitoring. 
Island Reef NM, u.s. Virgin Islands, 1978 - 1988. 

Buck 

* 

Season 

1965 

1966 

. 1967-69 

·. 1970 

1971 

1972-77 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

Total Number of Recorded 
Hawksbill Activities 

*80 

*36 

*21 

*4 

*50 

*56 

*36 

58 

71 

.69 

149 

85 

113 

158 

Records did not delineate species. 

Source 

Ranger Patrols 

Ranger Patrols · 

Records Not Available 

Ranger Patrols 

Ranger Patrols 

No Monitoring Records 

(Shabica, 1979) 

No Monitoring Records 

Ranger Patrols 

Ranger Patrols 

Ranger Patrols 

Ranger Patrols 

Ranger Patrols 

Ranger Patrols 

Ranger Patrols"' 

Biological Technician 

Biological Technician 
Nocturnal Monitoring 

Data sheets used by rangers (1980 - 1986) 
included in Appendix VI - IX. 

in the field 
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Table 8. Site selection. Hawksbill sea turtle ne_sting. Buck 
Island Reef NM, u. s. Virgin Islands, 1988. ·; ... ~ 

Tag Nest Distance Nest Distance Nest 
Number Site 1 (meters)* Site 2 (meters)* Site 3 

PPW 804 17 176 14 

PPW 807** 14 42 14A 807 2 , 

PPW 808 14A 172 17A 30 .. 17A 

PPW 813 15 150 18 

* Distance between respective nest sites. 
** This individual nested on both the south shore and north shore. 

I 
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Figure 2. Hawksbill sea turtle (EretmQQb~l~~ imb~~a) . 
------------------------·----------------------
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Appendix I. Leatherback sea turtle (Dermochel~~ coriaQea) 
nesting activities on Buck Island Reef NM, u.s. Virgin Islands, 
1988. 

There were 18 recorded leatherback activities in 1988. Only one 
of these was observed but this individual was not tagged. All the 
activities occurred on West Beach. Fourteen of the activities \,-
were confirmed nests while 3 were suspected nests and one was a 
false crawl. 

Nine of the confirmed nests survived to term without recorded 
erosion. The mean hatching success for these nests was 74.1 
percent (SD = 25.0, n = 9, range 4 to 86 %) • Three of the 
confirmed nests were lost to erosion. Including these nests, the 
mean hatching success dropped to 55.6 percent (SD = 38.7, n = 
12). In the last two nests ~o count was available. 

The results 
below: 

Leatherback 
- 1988. 

f " . d d' rom prev1ous recor s are presente 1n 

activities recorded on Buck Island Reef NM, 

table 

from 1982 

Year Confirmed Nests Suspected Nests Aborted Crawls 

1982 3 1 

1983 2 1 

1984 1 6 

1985 No activities recorded for leatherback. .. 

1986 2 4 1 

1987 1 1 

1988 14 3 1 
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Appendix II. Green sea turtle (Chelonig myQg~} nesting activities 
recorded on Buck Island Reef NM, u.s. Virgin Islands, 1988. 

There were 19 recorded activities. Four of these activities were 
observed during the nocturnal monitoring period. These ~-
observations resulted in the tagging of one individual (PPW 823). 
Another green turtle was observed on 2 occasions. This. 
individual was unable to successfully excavate a nest due to the 
absence of the left rear flipper. This individual was not 
tagged. 

Five of the recorded activities were confirmed nests while four 
were judged as nests. The other 10 activities were unsuccessful 
nesting attempts (false crawls). Green turtles nested on both 
West Beach ~nd the south shore. Nesti~g between markers 18 - 20 
proved difficult ~(Figure 5) • Nine of the ten false ~ crawls 
occurred in this area •. One individual (PPW 823), spent over 6 
hours trying to nest in this area. There are numerous open pits 
on this stretch of beach and nesting green turtles had difficulty 
excavating a nest due to dense~roots and rocks. · 

The mean hatching success for 4 of the' 5 confirmed nests was 
69.0 percent (SD = 30.1, range 27.0 to 96.0 %) • No count was 
available for the fifth nest. 

The results from previous records are presented in the Table 
below: · 

Green sea turtle activities recorded on Buck Island Reef NM, from 
1982 - 1988. 

Year Confirmed Nests Suspected Nests J\i:>oitea · Crawls 

1982 3 4 1 

1983 2 3 2 

1984 6 3 

1985 3 4 

1986 1 10 2 

1987 9 1 

1988 5 4 10 
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.. LOG Jo:N'I.'HY. FOHM, l9f3q Appendix III. 1988. 

· Dl1CK. I~T./\!m HEEF N/\'l'ION/\L MONUMEN'l' 

Date 
Beach· patrol schedule 

Hec:u:;'on 
---------------------------------~----~ 

Offshore activity 

Boats 

Lights 

Further activity 

Visitors 
· Authorized 

Unauthorized 

Erosion 

·Tides 

Trash· 

.• 

: 

~---------------------------------------------------------

Animal activity 

Other Observations and notes 

.. Drop off 
Pick - up 
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SEJ\ 'l'UH'l'IjE l\C'l'IV 1 'l'Y LOG 
DUCK ISLJ\ND REEF Nl\TIONJ\L MONUMENT, USVI 

Appe_ndix IV. 1988 

Sky 
Seas: 

Moon : Date ___/ ____ ~/ 88 
calm 

lin 
riind Direction 

moderate heavy 
Previous Weather ---------------­
------- Velocity o L M S vs 

Daily Record 
Activity No. 

Species HB GR IJB 

Action Time Observed -------------------
Obse~vations on Turtle -----------------------------~- "t"-· 

New Tag No. Paint Tag No. 
Previous Tag No. 
Tagging Observations 

Crawl & Nesting Diagram: 

Observations on the Nest 

I Tag Scar 

•, 

Nest depth em. Overburden 

Timed laying· sequence: 
Approach crawl start finish 
Bodypit (s) st fin st 

st fin st 
Nest hole ( s) st fin st 

st fin st 
Laying st fin ---
Covering st fin 
Departure st fin 

Photo 

.' 

em. 

fin __ _ 
fin 

~- ffri ---__ _, 

fin 

Elapsed time on beach min. 

RESULTS: LAY FALSE CRAWL Reason: 

Carapace Heasurements: Length o.c. 
Width o.c. 

Yolked egg diameter: 
--- ----egg weight ----
---

notch/notch 
maximum 
-- ----
----

----

----
---

mm. 
mm. 
gr. 
gr. 

em. 
em. 

',_Location Marker No. Dist. Dir. 
Distance of nest: to HWM 

Nested in Open Beach 

Observers 

to seaward vegetation --------

Beach Forest 
47 . 

Shore Line Vegetation 



11/\'l'ClllNC IJ/\'1'/\, l 1JI.JI3 Appendix 

.BUCK ISLAND REEF NATIONAL MONUMENT, VI 
: 

F'e:nale's tag ___ _ Date. laid ------- Species HB LB GR 

Location Marker No. Dist. Dir. 
------·-·--- - -·· ••••Oo••w-

Weather at emergence 

Sky Seas calm moderate heavy 

Rain Previous weather ---------------------------
\~ind direction 

Nesting results 

Date emerged 

Time emerged 

Nest Contents 

Velocity 0 L M S VS 

Incubation 

Date cleaned 

live hatchlings --------- Embryos 
' dead hatchlings 

hatched deformed 

unhatched deformed 
undeveloped 

hatched 9hells 
yolk less 

Pr.edation 

eggs 
hatchlings 

Hatchling measurements 

length 

width 

weight 

1. m~.dterm 

2. fullterm 

a. pipped 
b. unpipped 

------

Nest success ----------------------~0 
Comments and Uotes 
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Appendix .VI. 1980 & 1981. 
TURTLE MONITORING DATA SHEET 

:: Data Sheet Number 

Park Name ----------------------------------------------

·Location Data: 

Grid Location Number 

Species: Loggerhead 

Green 

Ridley 

Hawksbill 

Leatherback 

Did the turtle nest Yes ___ _ 

-----------

No 

Adult 

Juvenile 

-----

River 

~Iarsh 

Estuary 

Beach 

Date 

Time 

.' 

----

Was,the nest predated Yes __ No Date of Observation --------------------
If yes, was the predator a: raccoon 

feral swine 

·ghost crab 

other 

No Did the nest hatch: Yes 

If yes: give date: ----------------- number of hatch 1 in g s -------

Dead turtles: Date observed 

Adult 

Juvenile -----

Cause of death: 
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----- ---- _ AppendiX vr-r-~·· 

S P ::\ 'l'u r t l ~ N E:': " t ; n p, A c i 5 v 1 t y I o e. 
.BB.cY. lsl<:.:-Jd [{(ef l~c.tion;;l Mo!1'..lln.?r~t 

1982 Sc:.::son 

1982, ~:11:L)r & 

Date: . ·' ~--~----Activity No.: ________ _ Observer: Species: HB · GR __ _ 

Nest£ Aborted Crawl: ------ ------ No. false ho1es dug: _____ _ 

Landr.Jark: Beach: North shore ---
Diedrich's 
v:est End 
Turtle 

Direction:----·-------

Distc:nce: __ -·~-------

Distance of nest to nean high Hater ::-.ark Lunar Phase: 

LB-

( 1 = new ~o-o-n~J---

\·leather Condition: Wind: knots N S E ~-; NE N·l! SE S\'l (circle direction: 
lNight of nesting) Clotid cover: % Rain: 

.' ....... 

Beach Condition: Easy: inc_line; no obstacles ____ _ 

Cliwbed eroded ledge ft in height -----
Nested in woo~y v_egetation 

Nested in open beach 

Predation: .Date '. l'Jongoose 
.I·~ an 

.No. eggs destroyed_ 
Total clutch de~troyei 

Partial clutch tlestroyec 

,. ,. 

Hatchling E~ergence Date: ___________ _ J:..ee of Nest: ____ ...;a::.;· a::;...y.._s=--

·Nest Cavity Contents: No. hatched eggs 

No.-yolkless eggs 
No.·. developed but unhatcrred egr,s 

No. dead: in shell 
out of shell_-____ _ 

No. live hatchlings 
Total 

Deepest depth that eggs were found: 

Nest opened by: ________________ _ 

Notes-: 

50 

inches 

Date opened: 
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SEA TURTLE N~STING ACTIVITY LOG 
VIRC:IN ISt.ANDS Ni\T!ON'AT. PARK 

1985 Season 

Appendix VIII•·l9e5 

: 

Observer: -----------------Activity No.: _____ _ 

ate observed: ______________ Date Nested: Date to ch~ck for hatch.ing, _____ _ 

est: Aborted Crawl: 'species: HD ·.La · · . CR ------------ -------- ~--------
No. false holes dug: -------

Landmark: ---------------------------
Direction: ____________ ~·-··_·Distance: ______________ ~ 

each:. ________________ ~-------

.. • 
istance of nest to mean high water mark: ______________ Nested in open Qeach: 
istance of nest to seaward vegetation line: Nested. in: ' ------

.. · 

.. 

Beach 
:;Jcean 
! ~otes:· (include any abnormal weather, sea condioions etc. night of nesting) 

i 

OUTCOl-IE Cl' NEST: Hat~bEd succennfully: _________ D a t e : _______ Age o f ·-N e s t : _____ c 
I 
lredation: Date: ----------------

Age of nest: ______ days 

Hongoose: -----
Dmgs: ------~­
Han: -------------

lea Swell Activity: Date: ________ _ Nest inundated: 

otes: . 

51 

. 
' .. 

No. eggs destroyed: ___ -:-------
No. hat~hlings destrpyed: 
Total clutch destroy'ed: ------
Parti~l clutch destroyed: ___ __ 

Yes No 1 ------
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' . 
SEA TURTLE NESTING ACTIVITY LOG 

llUCK .. ISLAND REEF NATIONAL MQNU?-1ENT, V_I. ~ppendix IX • 1986'.·&l~~;z~ 

Species: EB tn 
Activity No. 

~------

Aborted cra~l Cause: StC!• ~·· b~n~ ___ Rocky soi.~- He:1vy roo tint; __ 

Shoreline obstructed 

Bead·. ___ . _ __.:'-----Harker No. ___ Distanc·.~. ------- Dir~ction ____ _ 

0-tst<l:-..:.-l! of r.est to t:'.can high vater ___ _ 't\t.:!:'tcd in: C:)c'l E~:>c~-- Beach Forest 
Shc/r£:li~e Veg • __ 

Dist~~c= of n~st to seaward vegetation ------

. . 

•· 

BEACH 

Shoreli~e condition: eroded ledge---angle height ____ _ easy incline 
rocky shore trees/roots ___ 

Date Hatched egzs ___ ._..,..; ynhatche,d _eggs_·--'---
Dead hatchlinzs 

.... ..:! .. ·- ... -.....;;·,_ 

Age of nest _______ c~ya 

Predation: Date_ .. _._ Age of nest uays Predator: 
Destroyed eggs Des tro:;ed hatchlings __ .. 

Clutch destroyed: Total __ Partial __ _ 

Enviror-u::cntal conditions-: Rai:~. Sr,.,•ells OthQr. __ ..;._ __ _ 
~~n tes: 
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