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BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for
thousands of years. In recent years biologists have noticed a decrease

~in the numbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantny training
installation located in Onslow County, North Carolina, inc]udes‘approximate-
1y 12 miles of barrier islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training faci]itie§, logistic support and certain administrative support

for Fleet Marine Force Units and other units assigned. The base has a

Qesources including the sea turtle. Protective measures for the turtlé

were begun in 1974. The short range goal for the program was to'stop’

of protection has proven highly successful, since the only damage’qyg$to?
predators now, is that done prior to installation of the cages. Théfidﬁ
range goal of the program is two-fold, one to increase the dwind]ingr;;
population of the Atlantic Loggerhead Sea Turt]é and two, to study the

nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered



Species List as threatened in August 1978. After the turtle was listed
as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on Onslow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult

female turtles and follow-up work to determine nesting success on a seasonal

basis.




The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown a'keen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle tanding site on Onslow Beach. Dr. Schwartz has also
.- been a valuable source of information concerning the Atlantic Loggerhead

and it's management.

By the summer of 1979, the program had expanded to the point that a
biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.
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STUDY AREA

The study area for the management programlincludes the barrier islands
from New River Inlet north to Bear Inlet. Aerial observation inc]udesv
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout Nationﬁ] Seashore, on the
North Carolina coast. This overall area was studied by aerial survey to
determine actual nests versus nesting attempts (Table I). An area midway
between Cape Lookout and Smifh's Island is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. Onslow Beach is a seven mile stretch of beach lying just north
of New River Inlet’and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Pnslow Beach was divided into two areas. A north and a south area
separated by Riseley's Pier, which was the reference point for locating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeTdrive vehicle and beginning one hour before the high tide
or'not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon location of turtles, all

lights were extinguished until it could be ascertained whether or not the
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by Tive stock ear tags,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each turtle

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were fe]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending_from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
Lnder controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,
eighteen inches high cage, made of 2" by»4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wilﬂ1ife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, Tocation and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.
When hatch-out occurred, which was normally from fifty to seventy days,
the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerjal suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
coastal area, but were divided into a northern section and a southern
section. ' The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith’s "Baidhead” Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
G2 hundred thirty eight attempts to nest were made by seaturtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nesfs totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests |

were removed and sent to IMS when the coolness of the weather ruled out any
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chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most



" AR L R Wy N | prc i Ut e (SRR TR

successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table III).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach ‘and one had been tagged
by the University of Georgia in Athens with the number NC00020" (Table
1).

Other data taken during the nesting season which has some: bearing on
nesting activity is sea water temperatures, iunar cycle and weather
conditions. Graphs I, II and III detail the results of Tunar cycle and
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rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.




Lights on the beach, especially stationary lights, appeared to have
little or no effect on turtles choice of nest sites. Turtles nested often
near very well lighted buildings. Moving 1igﬁts, either vehicular or .
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

’ Recent studies done in Canada have indicated that nest tampering of
an& kind could be detrimental to hatching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the Lejeune group. The
Canadian theory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dropped
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with excellent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this

experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,




successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table I1I).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turties had been previously tagged on Onslow Beach ‘and one had been tagged
by the University of Georgia in Athens with the number "NC00020" (TabTe
1).

Other data taken during the nesting season which has some  bearing on
nesting activity is sea water temperatures, junar cycie and weather
conditions. Graphs I, II and III detail the results of Tunar cycle and

temperature effects.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-fwo i

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on
nesting activity. The tides also had less effect than expected, since
turtles were observed to crawl up the beach at all tides, including dead

low tides.

Weather had some effect on nesting activity. Crawls were made during
rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.




Lights on the beach, especially stationary lights, appeared to have
little or no effect on turtles choice of nest sites.' Turtles nested often
near very well Tighted buildings. Moving 1igﬁts, either vehicular or _
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

, Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimenta]vto natching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the Lejeune group. The
Canadian theory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dronned
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with eXce11ent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this

experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,




not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair night with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane.David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this light inundation. Nest of Jeth

July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest. however. ..

under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nd clear conclusions can be drawn. The nests
that had sand‘deposifed over them by the storm would have fai]ed.complete1y
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inchés of sand and matted sargassum weed were removed from
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over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunes to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

; ;
Toward the end of the nesting season, turtles spent less time on the

beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site

rapidly, nest, then return to the ocean with fewer rests. Evidence being

turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One

nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
1ighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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TABLE I
GROUND SURVEY ONSLOW BEACH

Nest Nest Removed Turtles
Crawls Nests Protected For Headstart Tagged
‘May 0 0 0 : 0 .0
June 32 16 14 2 2
July 31 26 19 i 12%%
August 9 21 15 Sk 1 2%k

Note: * - (7-17-79) Remove 1 double yolk eag from protected
nest for H. S.

** - Two of the 12 were returns

/ **% _ (8-6-79) removed, triple yolk egg from protected . .-«
nest
**** _ Three of these turtles previously tagged July 79 on |
Only Beach - 1 turtle previously tagged by .. ~.iqp
Un1vers1ty of Georgia, Athens (#NC0020) e

n



TABLE II
ATLANTIC LOGGERHEAD SEA TURTLE HELICOPTER SURVEY 1979

Month June July

Day 15 19 20 21 5 6 10* TImhs. JQer
Crawl or Nest Gledlt Gl Mg L1 NL CI.N CY NiCHNj-Cl H 4 Ci NJIELI N
Onslow Beach B 2 3| 5 1)1 1] 2
Brown's Island 3 11312t 49193 24 23 §]1645
Hammock Beach 111 2 3 4 3

Bogue Banks ) e & T 1 2

Shackleford Banks

Cape Lookout 1 1 2|1
Topsail Island 42 3|3 1| 4 2l 31 84 ¢
1st Island 1
Riches Island 14
Figure 8 Island

Wrightsville Beach 1

Masonborough Island

Carolina Beach , 2 1
Smith Island 21 8 133
Note:

* July 10 Flight sighted adult turtle swimming in Bogue Inlet.
** July 11 Flight sighted adult turtle swimming off shore of Cape Lookout.

*** Dead Turtle (Juvenile) Picked up from Riches Island and subsequently taken
to Institute of Marine Science in Morehead City.
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Month/Day

June 2

July

10

11
14
14
14
15

16

19
21
22
23
26

28

28
29

[

b LR - B S SRR ¥ TR ) T )

(2)

Mote

(2)
(1)
(1)
(2).

(2)
(2)
(2)

(2)
(2)

(3)

(1)
(4)

(1)

- (4)

(5)

(2)
(2)

(2)

TABLE III

R SRR e

SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No.
Eggs

Uncounted
124
126
118
135
141
138
96
- 106
80
98
105
150
121
136
93
92
113
121
121
151
150
333
146
108

No.

Hatchlings

43
92
89

100
127
98
119
57

92
68
84
86

143
114
116

86

35

68

137
101
121
133
86
13

Percent of
Success

74.2
70.6
84.5
94.

—

69.
8.
‘59,
86.
85.
85.
81.
95,
94.
85.

O TR BT W A il T 0D L NG e

92.
38.1

7.7

90.7
67.3
91.0
g91.1
79.6



Month/Day
July 9
12
12
14
17
17
17
18
18
/ 19
21
22
24
24

24 -

26
31
Aug 1

TABLE III

SUMMARY OF MNESTING ACTIVITIES AND SUCCESS

Note

(1)
(5)
(5)
(6)
(7)
(5)
(4)
(1)
(4)
(2)
(3)
(4
(1)
(2)
(4)
(1)
(1)
(6)
(8)
(2)
(2)
(2)
(2)
(2)
(8)

(5)

(2)

@)

(6)
(6)
(6)
(8)
(6)

No.
Egas

106
109
149
150
114
113
118

73

92
101

39
119
133
159
123
156
123
109
105
109

92
105

99

97
124

No.
Hatchlings

101
103
136

0
106
106

66

5

90
113
76
123
24
122

14

47

14

Percent of
Success

95.3
94.5
91.3
0
93.0
93.8
0
90.4
b )
98.

o

0
78.

w

84.9
47.8
100
15.4
99.2

14

37:3




TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. Percent of
Month/Day Note Eggs Hatchlings Success
5. Aug 7 (8) 156 8 5.3
8 (1) 104 36 . 34.6
9 (8) 116 22 18.9
9 (1) 110
18 8.2
9 (1) 110
9 (2) (8) 130 1 0.8
11 , (1) 125 : 63 50.2
14 (8) 125 92 73.6
16 (9). 5 168 - - -
/ 16 (2) (8) 92 43 47.5
16 (2) (8) 99 85 84.8
16 (1) 98 | 75 76.5
17 (9) 100 o > S
63 (10) 7077 . 4037 57
40 (11) 4439 2747 61.8
14 (1) 1595 912 LSy My d
9 (8) 1043 378 36.2
Note
(1) - Removed for Headstart
(2) - Redeposited Eggs
(3) - Nest opened by Raccoons
(4) - Inundated by tide at full moon or David
(5) - Released all Hatchlings
(6) - Destroyed by David
(7) - Double Yolk
(8) - Late nests taken up after 60 days and sent to IMS
(9) - Unprotected or not counted
10) - 1979 Totals
11) - 1979 total minus all nests removed for IMS (Notes 1 & 8)
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'BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for
thousahds of years. In recent years biologists have noticed a decrease

. 1in iheinumbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina, inc]udes‘approximate-
ly 12 miles of barrier islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training faci]itie;, logistic support and certain administrative support
for Fieet Marine Force Units and other units assigned. The base has a
Long Range Manégement Plan which provides for management of all natural
resources including the sea turtle. Protective measures for the turtle
were begun in 1974. The short range goal for the program was to stop
animal predation on the nest sites. The chief predators were the
Racccon (Procyon lotor) and the Fox (Urocyon cineroargenteug). This has
been accomplished by placing a predator-proof wire cage (Photo 2, page 3)
over each nest immediately after the turtle has left the nest. This method
of protection has proven highly successful, since the only damage due to
predators now, is that done prior to installation of the cages. The long :
range goal of the program is two-fold, one to increase the dwindling
pcpulation of the Atlantic Loggerhead Sea Turt]é and two, to study the

nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered






Species List as threatened in August 1978. After the turtle was listed
as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on Onslow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult

female turtles and follow-up work to determine nesting success on a seasonal

basis.







The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown a keen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle tanding site on Onslow Beach. Dr. Schwartz has also
been a valuable source of infbrmation concerning the Atlantic Loggerhead

and it's management.

By the summer of 1979, the program had expanded to the point that a
biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.
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STUDY AREA

The study area for the management program ‘includes the barrier 1s]ands
from New River Inlet north to Bear Inlet. Aerial observation includes
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout Nationﬁ] Seashore, on the
North Carolina coast. This ovgra]] area was studied by aerial survey to
determine actual nests versus nesting attempts (Table I). An area midway
between Cape Lookout and Smifh‘s Island ‘is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. Onslow Beach is a seven mile stretch of beach lying just north
of New River Inlet and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Onslow Beach was divided into two areas. A north and a south area
separated by Riseley's Pier, which was the reference point for locating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeTdrive sehiicie and peginning one hour before the high tide
or not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon location of turtles, all

lights were extinguished until it could be ascertained whether or not the






turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were re§1éced by Tive stock ear tggs,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics_of each fdrt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesting
Data) form (See pages 15 and 16). Nests laid in areas of heavy “human use;
below the tideline or other seemingly undesirable locations, were fe]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending‘from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. All other nests, after being Tocated, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number

of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.






The second phase of the study consisted of aerial suryeys. This
segment of the program was accomp]ished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the'Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tu%t]e
cfaw1s and apparent nest sights along the beach strands of the coastal

jslands involved in the survey. Flights were not always over the entire

coastal area, but were divided into a northern section and a southern
section. - The northern section included the barrier islands from Onslow i
Beach to Cape Lookout. The southern section included the barrier islands

from Onslow Beach to Smith's "Baldhead" Island. There were nine flights

total; four during June and five during July. A1l flights were made

during the prime nesting period before, during and after the full moon

for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nesfs totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests '
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining

forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. SiXx nests were destroyed by Hurricane David. The most






successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table I1I).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach and one had been tagged

by the University of Georgia in Athens with the number "NC00020" (TabTe
1)

Other data taken during the nesting season which has some: bearing on
nesting activity is sea water temperatures, lunar cycle and weather

conditions. Graphs I, II and III detail the results of lunar cycle and

temberature effecté.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-two

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on
nesting activity. The tides also had less effect than expected, since

turtles were observed to crawl up the beach at all tides, including dead

Tow tides.

Weather had some effect on nesting activity. Crawls were made during

rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.







Lights on the beach, especially stationary lights, appeared to have
1ittle or no effect on turtles choice of nest sites. Turtles nested often
near very well lighted buildings. Moving 1igﬁts, either vehicular or ;
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimental to hatching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handiing by the Lejeune group. The
Canadian theory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dropped
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with excellent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this
experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,
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not the mdon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turt}e returned to the beach.after 14 da&s (July 12 and July 26, }979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair'nigh§ with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal

size eggs were found. The most unusual eggs were a double and one triple

_ yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane»David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sqnd over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that had sand'deposifed over them by the storm would have fai]ed.completely
without human intervention. .One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from






over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from

one to three miles north is a very flat wide beach. At low water, from

the base of the dunes to the water line, is as far as 150 yards, The

area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after seVera] observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
Tighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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July

August

Crawls

32
31

Note™:
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TABLE 1
GROUND SURVEY ONSLOW BEACH

Nest Nest Removed
Nests Protected For Headstart
0 0 ' 0
16 C 14 2
26 19
21 15 e

Turtles
Tagged
0
2
12**

: 12****

(7-17-79) Remove 1 double yolk egg from protected

nest for H. 5.

Two of the 12 were returns

(8-6-79) removed, triple yolk egg from protected

nest

Three of these turtles previously tagged July 79 on

Only Beach - 1 turtle previously tagge
University of Georgia, Athens (#NC0020

d by
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BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for

thousands of years. In recent years biologists have noticed a decrease

. in the.numbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina, inc]udes-approximate-
ly 12 miles of barrier islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training faci1itie§, logistic support and certain administrative support

for Fleet Marine Force Units and other units assigned. The base has a "

Long Range Management Plan which provides for management of all natura1
Qesources including the sea turtle. Protective measures for the turtle
were begun in 1974. The short range goal for the program was to stop .
an1ma1 predation on the nest sites. The chief predators were the

Raccoon (Procyon Totor) and the Fox (Urocyon c1neroargenteus)

range goal of the program is two-fold, one to 1ncrease the dw1ndlingV;
population of the Atlantic Loggerhead Sea Turtle and two, to study the
nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered



Species List as threatened in August 1978. After the turtle was listed
as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on Onslow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult
female turtles and follow-up work to determine nesting success on a seasonal

basis.




The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown alkeen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle landing site on Onslow Beach. Dr. Schwartz has also
been a valuable source of information concerning the Atlantic Loggerhead

|
and it's management. '

By the summer of 1979, the program had expanded to the point that a
biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.
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STUDY AREA

The study area for the management program'includes the barrier islands
from New River Inlet north to Bear Inlet. Aerial observation 1nc1udes.
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout Nationﬁ] Seashore, on the
North Carolina coast. This overall area was studied by aerial survey to
determine actual nests versus nesting attempts (Table I). An area midway
between Cape Lookout and Smifh's Island is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. Onslow Beach is a seven mile stretch of beach lying just north
of New River Inlet'and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Onslow Beach was divided into two areas. A north and a south area
separated by Riseley's Pier, which was the reference point for locating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeT'drive vehicle and beginning one hour before the high tide
or'not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon location of_turt]es, all

Tights were extinguished until it could be ascertained whether or not the

4



turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by live stock ear tags,
which were attached on the trailing edge of the right front f1ipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each turtle
were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy “human use;
below the tideline or other seemingly undesirable locations, were fe]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pief south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
Lnder controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,
eighteen inches high cage, made of 2" by_4“ electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerjal suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not élways over the entire
coastal area, but were divided into a northern section and a southern
section. ' The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baidhead” Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by seaturtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protectéd, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests |
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of -success. Six nests were destroyed by Hurricane David. The most



successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table III).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach and one had been tagged
by the University of Georgia in Athens with the number "NC00020" (Table
1)

Other data taken during the nesting season which has some bearing on
nesting activity is sea water temperatures, iunar cycie and weather
conditions. Graphs I, II and III detail the results of Tunar cycle and

temperature effects.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-fwo :

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on
nesting activity. The tides also had less effect than expected, since
turt1es were observed to crawl up the beach at all tides, including dead

Tow tides.

Weather had some effect on nesting activity. Crawls were made during
rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.



Lights on the beach, especially stationary lights, appeared to have
little or no effect on turtles choice of nest sites.‘ Turtles nested often
near very well lighted buildings. Moving 1igHts, either vehicular or ,
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

, Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimenta1.to natching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the Lejeune group. The
Canadian theory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of Ju]y 24 1979, which was being removed for head-start (IMS) was dronned
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with eice11ent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this

experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,




not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach'after 14 days (July 12 and July 26, ;979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair‘nighg with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane'David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached

by wave wash seemed to be unaffected by this light inundation. Nest of ok Lot

July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest. however W 1
under nearly identical conditions and laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nd clear conclusions can be drawn. The nests
that had sand'deposited over them by the storm would have fai]ed‘complete1y
without human intervention. 'One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from



over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from

the base of the dunes to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of
map 1, there seems to be no preferred types of beach contour.

/
Toward the end of the nesting season, turtles spent less time on the

beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One

nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
1ighted beach pava]ion where the turtle pushed a trash can aside to use that

spot to lay.
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TABLE I

GROUND SURVEY ONSLOW BEACH

Nest Nest Removed Turtles
Nests Protected For Headstart Tagged
0 0 0 lO
16 14 2 2
26 19 m gl
21 15 oo 120%e

(7-17-79) Remove 1 double yolk eag from protected
nest for H. S.

Two of the 12 were returns

(8-6-79) removed, triple yolk egg from protected

nest

Three of these turtles previously tagged July 79 on
Only Beach - 1 turtle previously tagged by Lo betis
Un1vers1ty of Georgia, Athens (#NC0020)

o




TABLE II
ATLANTIC LOGGERHEAD SEA TURTLE HELICOPTER SURVEY 1979

Month June July

Day 15 19 20 21 5 6 10* J1ne - Lgeww
Crawl or Nest E1N{CI NS L] BLELN ClLNLCHM-Ch-NJ-C} MNLCLN
OnsTow Beach 50 |2 3| 5 T} 1] 2
Brown's Island 3 FU 3214504 3 A W - e
Hammock Beach 14 2 3 4 3

Bogue Banks ;o | ' 1 2

Shackleford Banks

Cape Lookout 1 1 2| 1
Topsail Island 12 3i 3 1] 4 2t 3y 2
1st Island 1
Riches Island % Y 4
Figure 8 Island

Wrightsville Beach ~ 1

Masonborough Island

Carolina Beach , 2 1
Smith Island 218 1.5
Note:

* July 10 Flight sighted adult turtle swimming in Bogue Inlet.
** July 11 Flight sighted adult turtle swimming off shore of Cape Lookout.

*** Dead Turtle (Juvenile) Picked up from Riches Island and subsequently taken
to Institute of Marine Science in Morehead City.
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Month/Day

June

July

N O W N e

2

10

11
14
14
14
15

. .

19
21
22
23
26

B

28
29

e

(2)

MNote

(2)
(1)
(1)
(2)

(2)
(2)
(2)

(2)
(2)

(3)

(1)
(4)

(1)

. (4)

(5)

(2)
(2)

(2)

SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No.
Eggs

Uncounted
124
126
118
135
141
1138
96
- 106
80
98
105
150
121
136
83
92
113
121
121
151
150
133
146
108

TABLE III

No.
Hatchlings

43
92
89

100

127
98

119
57
92
68
84
86

143

114

116
86
35

68

137
101
121
133
86
13

74.
70.

Percent of
Success

84.5

94.
69.
86.
59.
86.
85.
85.
81.
95.
94.
85.
92.
38.
1.
72.
0
90.

67.

#l.
e
(-

—

N W N OO L B TN
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TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. Percent of

Month/Day Note Egas Hatchlings Success
July 9 (1) 106 101 95.3

12 (5) 109 103 : 94.5

12 (5) 149 136 91.3

14 (6) 150 0 0

17 (7) (5) 114 106 93.0

17 (5) 113 106 93.8

17 (4) 118 0 0

18 (1) 73 66 90.4

18 (4) 92 3 3.3

19 (2) 101 99 98.0

21 - 39 0 0

22 (4) 115 90 78.3

24 (1) 133 113 84.9

24 (2) 159 76 47.8

24 - (4) (2) 123 123 100

26 (1) 156 24 15.4

31 (1) 123 122 99.2
Aug 1 - (6) (2) 109 0 0

! (8 105

1 (27 9)y—=t09 0 0

2 (2) (6) 92 0 0

2 (2) (6) 105 0 0

3 (2)-(8). .99 14 14

3 (2) (6) 97 0 0

6 (8) 124 47 37.3



Month/Day

$O% RO LW RO TGRS

11
14
16
16
16
16
17

No.

Eggs

156
104
116
110
110
130
125
125
100

92

TABLE III

Hatchlings

8
36
22

18

63
92

43
85
75

SUMMARY OF NESTING ACTIVITIES AND SUCCESS

Percent of
Success

9
1.6
w9

o o0 (8]

63
40
14

7077
4439
1595
1043

Removed for Headstart

Redeposited Eggs

Nest opened by Raccoons

Inundated by tide at full moon or David
Released all Hatchlings

Destroyed by David

Double Yolk
Late nests taken up after 60 days and sent to IMS
Unprotected or not counted

1979 Totals

1979 total minus all nests removed for IMS

- 4037

2747
912
378

15

N N

(Notes 1 & 8)
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Congarison of water temperature at the surf line, lunar
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Number of crawls and nests

Turtle crawl activity / nest activity for the entire

1279 nesting season
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Onslow Beach with Turtle Grawls
and Turtle Nests Year 1979
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BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for
thousahds of years. In recent years biologists have noticed a decrease

_in fhe.numbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina, inc]udes.approximate-
ly 12 miles of barrier islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training faci]itie§, logistic support and certain administrative support
for Fleet Marine Force Units and other units assigned. The base has a
Long Range Management Plan which provides for management of all natural
resources including the sea turtle. Protective measures for the turtle
were begun in 1974. The short range goal for the program was to stop
animal predation on the nest sites. The chief predators were the
Raccoon (Procyon lotor) and the Fox (Urocyon cineroargenteuﬁ). This has
been accomplished by placing a predator-proof wire cage (Photo 2, page 3)
over each nest immediately after the turtle has left the nest. This method
of protection has proven highly successful, since the only damage due to
predators now, is that done prior to installation of the cages. The long
range goal of the program is two-fold, one to increase the dwindling
population of the Atlantic Loggerhead Sea Turtle and two, to study the
nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered



Species List as threatened in August 1978. After the turtle was listed
as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on Onslow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult
female turtles and follow-up work to determine nesting success on a seasonal

basis.




The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown a keen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle landing site on Onslow Beach. Dr. Schwartz has also
been a valuable source of information concerning the Atlantic Loggerhead

and it's management.

By the summer of 1979, the program had expanded to the point that a

biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.
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STUDY AREA

The study area for the management program'includes the barrier is]ands
from New River Inlet north to Bear Inlet. Aerial observation inc]udes.
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout Natioﬁ$1 Seashore, on the
North Carolina coast. This overa]] area was studied by aerial survey to
determine actual nests versus nesting attempts (Table I). An area midway
between Cape Lookout and Smifh's Island is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. OnsTow Beach is a seven mile stretch of beach lying just north
of New River Inlet and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Onslow Beach was divided into two areas. A north and a south area
separated by Riseley's Pier, which was the reference point for Tocating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeTdrive vehicle and beginning one hour before the high tide
or‘not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon'location of turtles, all

Tights were extinguished until it could be ascertained whether or not the
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:turtle‘woqu?nest A%%EF‘éﬁtht]e nested; a numbered tag was attached to a

posterior marginal scutea* Midway through the nesting season, carapace’

were noted ThTS data waSFrecorded on the Sea Turtle Inventory (Nesting

Data) form (See pages” 15 and 16): "“Nests laid in areas of haevy human use,
- below the* tideilne or” other 'seemingly undesirable Tocations, were relocated,
generally at’the"basé“of“the dunes above the tideline in relatively un- -
used areas of the beach.  Nests located in an area extending from Riseley's
Pier south approximately two miles to a training observation tower were
removed and sent to IMS. "These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, over
the nest. The case was then marked.with yellow surveyors plastic tape

and an 8" by 20" white sign with red,1ettering saating "Endangered Wildlife
Nest Do Not Qisturba" Each nest was tagged us1ng a small p]ast1c tag ,
attacheq'to the protection cage. This tag was marked with the date nest
number, 1oeation and number of eggs in the nest. Once a nest was.protected,
It was checked occasionally until hatch-out of the young was observed.

When hatch out occurred, which was normally from fifty to seventy days,

the nest was re- entered and the unhatched eggs were counted. The number

of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




,,,,, The secoudzphase of the study consisted of aerial surveys, This

segment of the: program was: accomp1lshed with the aid of the Marine Corps.
'He11c0pters and crew~were dispatched from the Marine’ Corps Air Station
f(Belicopterl, Nen~R1ver te assfst in making sightings and counts of turtle
,:crawﬂs and apparent nest s?ghts a]ong the beach strands 0of the coastal
:tslands invo1ved Tn ‘the survey._ F11ghts were not ‘always over the entire
coastal area, but were dfvrded 1nto a northern sectionvand a southern
section. “The northern section ‘included the barrier islands from Onslow
Beach to CaPerLookout;.fThé“southérnlsection included -the barrier islands
from OnsioW‘Beach‘tO*Smith‘s ?Bd]dheadf‘IsTand. ~There were nine flights
totals fbur’dhbtng June and five during July. A1l flights were made
during the prime nesting period before; during and after the full moon

for each month (Table II);‘ The deta from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.

 RESULTS

During the nesting season, from June to August ef4i9?9,‘a tofa] of one
hundred thirty eight attempts to nest were made bylsee tukt1es._ of these
attempts, sixty-three clutches were Taid of which forty-seven wefe pro-
tected. (Tabje I);‘ Four nests were entered‘by predators, before»they cou]d
be protected; yi;h a loss ofwapproxima£e1y fifty eggs.‘ Eges from foureeen
nests tota]iﬁg 1A595 eggs wefe sent to IMS. of these'i 595 eggs 912
hatched for a success rate of 57 2%, Eggs from an addlt10na1 n1ne nests
were removed and sent to IMS when the coolness of the weather ru]ed out much
chance of survival, Of the nine nests there were 1,043 eggs with a hatch-out of
378 for a success rate of 36;2%; The remafning forty nests contained 4,439 eggs,
of which 2,747 eggs hatched for a 61.8% rate of success. Six nests were

destroyed by Hurricane David, The most



successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table III).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach and one had been tagged
by the University of Georgia in Athens with the number "NC00020" (Table
I).

Other data taken during the nesting season which has some:bearing on
nesting activity is sea water temperatures, lunar cycle and weather
conditions. Graphs I, II and III detail the results of lunar cycle and

temperature effects.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-two

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on
nesting activity. The tides also had less effect than expected, since
turtles were observed to crawl up the beach at all tides, including dead

Tow tides.

Weather had some effect on nesting activity. Crawls were made during
rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.



B el

Lights on the beach, especially stationary lights, appeared to have
little or no effect on turtles choice of nest sites. Turtles nested often
near very well lighted buildings. Moving 1igﬁts, either vehicular or _
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimental to hatching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the Lejeune group. The
Canadian_theory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dropped
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with ekce]]ent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this
experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,




not tﬁé ﬁgdh phase or weather. Evidence for this was the return of pre-
v1ous]y tagged turtle number 33-796, later tagged IMS 26 flipper tag.
This turtle,returned to the beach after 14 days (July 12 and July 26, 1979).

The first c]utch was lald on a ra1ny night at 2215 hours and conta1ned

149 egﬁ fThe second nest was laid on a fair n1ght with good visibility
"5 i A }+ Jh =
but no moon at 2230 hours Th1s nest contained 157 eggs. The time

ashore-was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal

size eggs were found. The most unusual eggs were a double and one triple

: yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

-

Hurricane Dav1d which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sqnd over four of the inundated nests. . The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and.laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that'had sand'deposifed over them by the storm would have fai]ed‘completely
without human intervention. .One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from



~ over the héichjings.' It was the opinion of the technicain that the

hatch]ingéAwg;é not capable of making the ascent to the surface.

south appear to»ha#éfthé'greatest ut1112at1on The beach contour from

o
we r-

one to three m11es north is a very f]at wide beach. At low water, from

the base of the dunes to the water line, is as far as 150 yafdsf The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water Tine at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments énd
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beéch.h Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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32
31

Note’:

*%

* %%

Jdkkk

GROUND SURVEY ONSLOW BEACH

TABLE I

Nest Nest Removed
Nests Protected For Headstart
0 0 0
16 14 2
26 19 ™
21 15 kel

Turtles
Tagged
0
2
12**

12****

(7-17-79) Remove 1 double yolk eag from protected
nest for H. S.

Two of the 12 were returns

(8-6-79) removed, triple yolk egg from protected

nest

Three of these turtles previously tagged July 79 on

Only Beach - 1 turtle previously tagged by
University of Georgia, Athens (#NC0020)

11
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TABLE II
ATLANTIC LOGGERHEAD SEA TURTLE HELICOPTER SURVEY 1979

Month June July

Day 15 19 20 21 5 6 10* % e B B
Crawl or Nest CINICINj C}L NLC| N CI/N|C{NC[N|C|{N|C|N
Onslow Beach 5| |2 3| 5 171 1| 2
Brown's Island I T 1] 87 #H 41 2| 2/ 5|6|5 .
Hammock Beach 111 2 3 B 3

Bogue Banké 111 1 1 2

Shackleford Banks

Cape Lookout 1 1 244
Topsail Island 12 3] 3 1] 4 21 314)|2
Ist Island -4
Riches Island 11 ¢
Figure 8 Island

Wrightsville Beach : 1

Masonborough Island

Carolina Beach 2 1
Smith Island 218 115

Note:
* July 10 Flight sighted adult turtle swimming in Bogue Inlet.
** July 11 Flight sighted adult turtle swimming off shore of Cape Lookout.

*** Dead Turtle (Juvenile) Picked up from Riches Island and subsequently taken
to Institute of Marine Science in Morehead City.
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TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. ' Percent of
Month/Day Note Eggs Hatchlings Success
June 2 Uncounted 43 - -
10 (2) 124 92 - 74.2
11 (1) 126 ‘89 70.6
14 (1) 118 100 84.5
14 £2): 135 127 94.1 |
14 141 98 69.5
15 138 119 86.2
16 (2) 96 57 59.4
19 (2) - 106 92 86.8
21 (2) 80 68 ' 85.0
22 98 84 85.7
g 105 86 81.9
26 (2) 150 143 95.3
28 (2) 121 114 94.2
28 136 116 85.9
29 (3) 93 86 92.5
July 1 (1) 92 35 38.1
1 (2) (4) 113 2 1.8
1 48 121 . 68 72.7
2 )y - 1 0 0
3 (2) 151 137 90.7
5 (2) 150 101 67.3
6 133 121 91.0
7 (5) (2) 146 133 91.1
9 108 86 79.6

13
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TABLE 111
SUMMARY OF NESTING ACTIVITIES AND SUCCESS
No. No. : ~ Percent of

Month/Day Note Egas Hatchlings Success
July 9 (1) 106 101 95.3

12 (5) 109 103 : 94.5

12 (5) 149 136 91.3 '

14 (6) 150 0 : 0

17 (7) (5) 114 106 93.0

17 (5) 113 106 93.8

17 (4) 118 _ 0 0

18 (1) 73 66 90.4

18 (4) 92 3 3.3

19 (2) 101 99 98.0

21 (3) 39 - 0

22 (4) 115 90 78.3

24 (1) 133 113 84.9

24 (2) 159 76 47.8

24 - (4) (2) 123 123 100

26 (1) 156 24 15.4

31 (1) 123 122 99.2
Aug 1 - (6) (2) 109 0 ' 0

1 (8) 105 |

1 (2) (6) 109 0 —

2 (2) (6) 92 0 0

2 (2) (6) 105 0 0

3 (2) (8) 99 14 14

3 (2) (6) 97 0 0

6 (8) 124 47 37.3
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TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. Percent of
Month/Day Note Eggs Hatchlings Success
Aug 7 (8) 156 &7 5.3
8 (1) 104 36 : 34.6
9 (8) 116 22 18.9
9 (1) 110 "
9- o g 18 8.2
9 (2) (8) 130 1 0.8
11 (1) o S 63 50.2
14 (8) 125 ' 92 73.6
16 (9 =108 e -
16 (2) (8) 92 43 . 47.5
16 (2) (8) 99 85 84.8
16 (1) 98 ‘ 75 76.5
17 (9) $h0* % i e e
63 (10) 7077 4037 57
40 (11) 4439 2747 61.8
14 (1) 1595 912 57.2
9 (8) 1043 378 36.2

(1) - Removed for Headstart

(2) - Redeposited Eggs

(3) - Nest opened by Raccoons

(4) - Inundated by tide at full moon or David
(5) - Released all Hatchlings

(6) - Destroyed by David

(7) - Double Yolk

(8) - Late nests taken up after 60 days and sent to IMS

(9) - Unprotected or not counted
?10) 1979 Totals

11) - 1979 total minus all nests removed for IMS (Notes 1 & 8)
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Graph 1
Turtle crawls including those that ended in nesting
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Graph 2

Comparison of water temperature at the surf line, lunar
cycle, and number of nests
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Graph 3

Turtie erawl activity / nest activity for the ehtire
1979 nesting season
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Onslow Beach with Turtle @rawls
and Turtle Nests Year 1979

Marine Corps Base
Camp Lejeune
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BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for
thousahds of years. In recent years biologists have noticed a decrease

. in the_numbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina, inc]udes-approximate-
ly 12 miles of barrier islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training faci]itie§, logistic support and certain administrative support
for Fleet Marine Force Units and other units assigned. The base has a
Long Range Management Plan which provides for management of all natural
resources including the sea turtle. Protective measures for the turtle
were begun in 1974. The short range goal for the program was to stop
animal predation on the nest sites. The chief predators were the
Raccoon (Procyon lotor) and the Fox (Urocyon cineroargenteué). This has
been accomplished by placing a predator-proof wire cage (Photo 2, page 3)
over each nest immediately after the turtle has left the nest. This method
of protection has proven highly successful, since the only damage due to
predators now, is that done prior to installation of the cages. The long
range goal of the program is two-fold, one to increase the dwindling
population of the Atlantic Loggerhead Sea Turtle and two, to study the

nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered



Species List as threatened in August 1978. After the turtle was listed
as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on Onslow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult
female turtles and follow-up work to determine nesting success on a seasonal

basis.




The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown a keen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle landing site on Onslow Beach. Dr. Schwartz has also
been a valuable source of information concerning the Atlantic Loggerhead

and it's management.

By the summer of 1979, the program had expanded to the point that a

biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.
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STUDY AREA

The study area for the management program'inc1udes the barrier islands
from New River Inlet north to Bear Inlet. Aerial observation 1nc1udes-
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout Nationﬁ] Seashore, on the
North Carolina coast. This overa]] area was studied by aerial survey to
determine actual nests versus resting attempts (Table I). An area midway
between Cape Lookout and Smifh's Island ‘is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. Onslow Beach is a seven mile stretch of beach lying just north
of New River Inlet’and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Onslow Beach was divided into two areas. A north and a south area
separated by -Riseley's Pier, which was the reference point for Tocating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeTdrive vehicle and beginning one hour before the high tide
or'not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon‘1ocation of turtles, all

Tights were extinguished until it could be ascertained whether or not the
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reb]aced by 1ive stock ear tggs,
which were attached on the trailing edge of the right front flipper;

During the tagging operation, measurements of the carapace, head, right
front and rear flippers and identifying characteristics of each iurt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were fe]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pief south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
pfotected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" byl4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerial suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
cfaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not $1ways over the entire
coastal area, but were divided into a northern section and a southern
section. - The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from OnsTow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests |
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining

forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were-destroyed by Hurricane David. The most




successful nests had an incubation period of sixty days or more. A total

of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table III).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these

turtles had been previously tagged on Onslow Beach and one had been tagged

by the University of Georgia in Athens with the number "NC00020" (TabTe
I).

Other data taken during the nesting season which has some:bearing on
nesting activity is sea water temperatures, lunar cycle and weather
conditions. Graphs I, II and III detail the results of lunar cycle and

temperature effects.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-two

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on
nesting activity. The tides also had less effect than expected, since
turtles were observed to crawl up the beach at all tides, including dead

Tow tides.

Weather had some effect on nesting activity. Crawls were made during

rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.



Lights on the beach, especially stationary lights, appeared to have
little or no effect on turtles choice of nest sites. Turtles nested often
near very well Tighted buildings. Moving 1igﬁts, either vehicular or _
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimental to hatching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the Lejeune group. The
Canadian»theory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dropped
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with e*ce]lent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this
experience the Lejeune biologists gained more confidence in the 48—hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,




not the mbon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, 1dter tagged IMS 26 flipper tag.

This turt}e returned to the beach_after 14 days (July 12 and July 26, l979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair'nighp with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
‘ yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. . The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that:had sand'deposifed over them by the storm would have fai]ed'completely
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from



over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from

the base of the dunes to the water line, is as far as 150 yardsf The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at lTow water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pavalfon where the turtle pushed a trash can aside to use that

spot to lay.
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TABLE I
GROUND SURVEY ONSLOW BEACH

Nest Nest Removed Turtles
Crawls Nests Protected - For Headstart Tagged
May 0 0 0 : 0 ‘0
June 32 16 - 14 2 2
July 31 - 19 7* 12%%
August 9 21 15 G ¥ o

Note: * - (7-17-79) Remove 1 double yolk egg from protected
nest for H. S.
** - Two of the 12 were returns
* k%

- (8-6-79) removed, triple yolk egg from protected
nest

**** _ Three of these turtles previously tagged July 79 on

Only Beach - 1 turtle previously tagged by
University of Georgia, Athens (#NC0020)

11



TABLE II
ATLANTIC LOGGERHEAD SEA TURTLE HELICOPTER SURVEY 1979

Month June July

Day 15 19 20 21 5 6 10* LY Jrew
Crawl or Nest CIN|C|[N| C|NC|N CIN]JCI NICIN| C/NICIN
OnsTow Beach 5| |2 3| 5 1|1 1] 2
Brown's Island 3 3131 2] &1 11 3 212181815
Hammock Beach .1 2 3 4 3

Bogue Banks o A 1 1 2

Shackleford Banks

Cape Lookout 1 1 211
Topsail Island 112 3] 3 1| 4 21 3|4)| 2
1st Island 11
Riches Island 142
Figure 8 Island

Wrightsville Beach : 1

Masonborough Island

Carolina Beach 2 1
Smith Island 2] 8 115

Note:
* July 10 Flight sighted adult turtle swimming in Bogue Inlet.
** July 11 Flight sighted adult turtle swimming off shore of Cape Lookout.

*** Dead Turtle (Juvenile) Picked up from Riches Island and subsequently taken
to Institute of Marine Science in Morehead City.
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TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. Percent of
Month/Day Note Eggs Hatchlings Success
June 2 v Uncounted 43 - -
10 (2) 124 92 . 74.2
11 (1) 126 89 70.6
14 (1) 118 100 84.5
14 (2). 135 127 94.1
14 141 98 69.5
15 138 o 86.2
16 (2) 96 oy '59.4
19 {2) - 106 92 86.8
21 (2) 80 68 85.0
22 98 Ba . 85.7
- 105 86 81.9 )
26 (2) 150 143 95.3
28 (2) 121 114 94.2
28 136 116 85.9
29 (3) 93 86 92.5
July 1 (1) 2 35 g a8
1 (2) (4) 113 2 1.8
1 i 5 & 121 68 72.7
2 - A 0 0
3 (2) 151 137 90.7
5 (2) 150 101 67.3
6 133 121 91.0
7 (5) (2) 146 133 91.1

9 108 86 79.6




Month/Day

July 9

Aug

12
12
14
17
17
17
18
18
19
Y41
22
24
24

24 -

26
31

O W W NN

Note

TABLE III

SUMMARY OF NESTING ACTIVITIES AND SUCCESS

(1)
(5)
(5)
(6)
(7
(5)
(4)
(1)
(4)

(5)

(2}

g
(4)
(1)
(2)
(4)
(1)
(1)
(6)
(8)
(2)
(2)
(2)
(2)
(2)
(8)

(2)

(2)

(6)
(6)
(6)
(8)
(6)

No.
Egas

106
109
149
150
114
113
118

73

92
101

39
115
133
159
123
156
123
109
105
109

92
105

99

97
124

No.
Hatchlings:

101
103
136

0
106
106

66

99

90
113
76
123
24
122

14

47

14

Percent of
Success

95.3
94.5
91.3
0
93.6
93.8
0
90.
3.3

S

98.
0

o

78.

w

84.9
47.

oo

100
15.4
99.2

14

37.3




TABLE III

SUMMARY OF NESTING ACTIVITIES AND SUCCESS

Month/Day Note E;gg ngéch1ings §§£§§§§ -
Aug 7 (8) 156 8 5.3
8 . (1) 104 36 e
9 (8) 116 22 18.9
9 (1) 110
i & L 18 8.2
9 (2) (8) 130 1 0.8
11 (1) e 63 50.2
14 (8) 125 ' 92 73.6
16 (9) 100 e e
16 (2) (8) 92 o 47.5
16 (2) (8) 99 85 84.8
16 (1) 98 _ 75 76.5
17 (9) ' ki ;i
63 (10) 7077 4037 57
40 (11) 4439 2747 61.8
14 (1) 1595 912 57.2
9 (8) 1043 378 36.2

(1) - Removed for Headstart

(2) - Redeposited Eggs

(3) - Nest opened by Raccoons

(4) - Inundated by tide at full moon or David

(5) - Released all Hatchlings

(6) - Destroyed by David

(7) - Double Yolk

(8) - Late nests taken up after 60 days and sent to IMS

(9) - Unprotected or not counted
glo) - 1979 Totals

11) - 1979 total minus all nests removed for IMS (Notes 1 & 8)
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Turtle crawls including those that ended in mesting

Number of

- no w + W

s - A ] )]

crawls

ol

1)

02

ot

oL

4]

02

14

(83

ol

e

Gt




Graph 2

Comparison of water temperature at the surf line, lunar
cycle, and number of nests
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Graph 3

Turtle erawl activity / nest activity for the entire
1979 nesting season
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BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for
thousahds of years. In recent years biologists have noticed a decrease

. in fhe.numbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina, includes~approximate-
ly 12 miles of barrier islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training facilitie§, logistic support and certain administrative support
for Fleet Marine Force Units and other units assigned. The base has a
Long Range Management Plan which provides for management of all natural
resources including the sea turtle. Protective measures for the turtle
were begun in 1974. The short range goal for the program was to stop
animal predation on the nest sites. The chief predators were the
Raccoon (Procyon lotor) and the Fox (Urocyon cineroargenteus). This has
been accomplished by placing a predator-proof wire cage (Photo 2, page 3)
over each nest immediately after the turtle has left the nest. This method
of protection has proven highly successful, since the only damage due to
predators now, is that done prior to installation of the cages. The long
range goal of the program is two-fold, one to increase the dwindling
population of the Atlantic Loggerhead Sea Turtlé and two, to study the
nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered



Species List as threatened in August 1978. After the turtle was listed
as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on 6ns]ow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult
female turtles and follow-up work to determine nesting success on a seasonal

basis.




The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown a keen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle landing site on Onslow Beach. Dr. Schwartz has also
been a valuable source of information concerning the Atlantic Loggerhead

and it's management.

By the summer of 1979, the program had expanded to the point that a
biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.

DO XOT DISTURB
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STUDY AREA

The study area for the management program'inc]udes the barrier islands
from New River Inlet north to Bear Inlet. Aerial observation inc]udes.
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout Nationﬁ1 Seashore, on the
North Carolina coast. This overall area was studied by aerial survey to
determine actual nests versus nesting attempts (Table I). An area midway
between Cape Lookout and Smifh's Island is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. Onslow Beach is a seven mile stretch of beach lying just north
of New River Inlet and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Onslow Beach was divided into two areas. A north and a south area
separated by Riseley's Pier, which was the reference point for Tocating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeT'drive vehicle and beginning one hour before the high tide
or‘not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon‘location of turtles, all

Tights were extinguished until it could-be ascertained whether or not the

4




turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by Tive stock ear t?gs,
which were attached on the trailing edge of the right front fIipper;

During the tagging operation, measurements of the carapace, head, right
front and rear flippers and identifying characteristics of each fdrtle

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were fe1ocated,
generally at the base of the dunes above the tideline in reiative]y un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. All other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by'4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating “Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerjal suryeys, This
segment of the program was accomplished with fhe aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not 51ways over the entire
coastal area, but were divided into a northern section and a southern
section. - The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea:turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a 1055 of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests |
were removed and sent to IMS when the‘igolhess of the weather ruled out any
chance of hatch—out’éfgg;g"?:ra A::,,u%c':sess ;ateaof 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most

&’.O/c/* Ste waidhs /mz;/ 4,772_.;4{ Yoy



successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table III).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach and one had been tagged

by the University of Georgia in Athens with the number "NC00020" (Table
o ey |

Other data taken during the nesting season which has some:bearing on
nesting activity is sea water temperatures, lunar cycle and weather
conditions. Graphs I, II and III detail the results of lunar cycle and

temperature effects.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-two

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on
nesting activity. The tides also had less effect than expected, since
turt]es were observed to crawl up the beach at all tides, including dead

Tow tides.

Weather had some effect on nesting activity. Crawls were made during
rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.



Lights on the beach, especially stationary lights, appeared to have
little or no effect on turtles choice of nest sites. Turtles nested often
near very well lighted buildings. Moving 1igﬁts, either vehicular or ;
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimental to hatching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the Lejeune group. The
Canadianrtheory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dropped
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with eXce]lent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this
experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,
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not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair‘night with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
| yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
thatihad sand'deposifed over them by the storm would have fai]ed.complete1y
without human intervention. IOne nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from



over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -

was attempted using map 1, page )q . The areas at two miles north and
=y

\L(/’F;outh appear to have the greatest utilization. The beach contour from

(Y% one to three miles north is a very flat wide beach. At Tow water, from
the base of the dunes to the water line, is as far as 150 yards, The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and

sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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‘May
June

July

August

Crawls

32
31

TABLE I
GROUND SURVEY ONSLOW BEACH

Nest Nest Removed Turt]es
Nests Protected - For Headstart Tagged

0 0 0 0

16 - 14 2 2
26 19 o >
21 15 el J2iene

(7-17-79) Remove 1 double yolk eag from protected
nest for H. S.

Two of the 12 were returns

(8-6-79) removed, triple yolk egg from protected
nest

Three of these turtles previously tagged July 79 on

Only Beach - 1 turtle previously tagged by
University of Georgia, Athens (#NC0020)
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TABLE II
ATLANTIC LOGGERHEAD SEA TURTLE HELICOPTER SURVEY 1979

Month June July

Day 15 19 20 21 b 6 10* D il | i
Crawl or Nest CIN|C|N| C|N{C}N CIN|C{N[C{N|C|NICIN
Onslow Beach 5| |2 3| 5 1)1 1| 2
Brown's Island 3 341 8¢ & L} 3 2128685
Hammock Beach & 2 3 B 3

Bogue Banks 144 1 1 2

Shackleford Banks

Cape Lookout 1 1 21
Topsail Island 2 343 1] 4 a5 e
1st Island 1
Riches Island )
Figure 8 Island

Wrightsville Beach : 1

Masonborough Island

Carolina Beach 2 1
Smith Island 218 115
Note:

* July 10 Flight sighted adult turtle swimming in Bogue Inlet.
** July 11 Flight sighted adult turtle swimming off shore of Cape Lookout.

*** Dead Turtle (Juvenile) Picked up from Riches Island and subsequently taken
to Institute of Marine Science in Morehead City.
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TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. : Percent of
Month/Day Note Eggs Hatchlings Success
June 2 Uncounted 43 - -
10 (2) 124 92 . 74.2
11 (1) 126 89 70.6
14 (1) 118 100 84.5
14 (2). 135 127 94.1
14 141 98 69.5
15 138 119 86.2
16 (2) 96 57 '59.4
19 (2} . R 92 86.8
21 (2) 80 68 ' 85.0
22 98 84 85.7
23 105 86 81.9
26 (2) 150 143 95.3
28 (2) 121 114 94.2
28 136 116 85.9
29 (3) 93 86 92.5
July 1 (1) 922 35 38.1
1 (2) (4) 113 2 1.8
1 (1) 121 68 72.7
2 B - 0 0
3 (2) 151 137 90.7
5 (2) 150 101 67.3
6 133 121 91.0
7 (5) (2) 146 133 91.1
9 108 86 | 79.6
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ﬂpnth/Dax

July 9

Aug

12
12
14

17

17
17
18
18
19
21
22
24
24

24 -

26
31

O W W NN

TABLE III

SUMMARY OF NESTING ACTIVITIES AND SUCCESS

Note

(1)
(5)
(5)
(6)
(7)
(5)
(4)
(1)

(4)

(2)

(3)

(a)
(1)
(2)
(a)
(1)
(1)
(6)
(8)
(2)
(2)
(2)
(2)
(2)
(8)

(5)

(2)

(2)

(6)
(6)
(6)
(8)
(6)

No.
Egas

106
109
149
150
114
113
118

73

92
101

39
115
133
159
123
156
123
109
105
109

92
105

99

97
124

No. '
Hatchlings:

101
103
136

0
106
106

66
99

90
113
76
123
24
122

14

47

1L

Percent of
Success

95.3

94.5

91.3
0

D . -

93.
93,
0

(00)

90.
3.3

98.
0

78.3

S

o

84.9
47.8
100
15.4
99.2

14

37.3




TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. Percent of
Month/Day Note Eggs ‘ Hatchlings Success
Aug 7 (8) 156 8 5.3
8 . (1) 104 36 . 34.6
9 (8) 116 22 18.9
9 (1) 110
' 18 8.2
9 (1) 110
9 (2) (8) 130 1 0.8
11 (1) 10 5 63 50.2
14 (8) 125 ' 92 73.6
16 (9) 100 g .
16 (2) (8) 92 43 . 47.5
16 (2) (8) 99 85 8%.8
16 (1) 98 s 76.5
17 (9) 100 , - - - -
63 (10) 7077 . 4037 57
40 (11) 4439 2747 61.8
14 (1) 1595 912 57.2
9 (8) 1043 378 36.2
Note
(1) - Removed for Headstart
(2) - Redeposited Eggs
(3) - Nest opened by Raccoons
(4) - Inundated by tide at full moon or David
(5) - Released all Hatchlings
(6) - Destroyed by David
(7) - Double Yolk
(8) - Late nests taken up after 60 days and sent to IMS
(9) - Unprotected or not counted
510; - 1979 Totals '
11) - 1979 total minus all nests removed for IMS (Notes 1 & 8)
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Graph 3

Turtle c¢rawl activity / nest activity for the entire
1979 nesting season
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BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for

thousands of years. In recent years biologists have noticed a decrease

~in the.numbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina, inc]udes-approximate-
ly 12 miles of barrief islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training faci]itie;, logistic support and certain administrative support
for Fleet Marine Force Units and other units assigned. The base has a
Long Range Management Plan which provides for management of all natural
resources including the sea turtle. Protective measures for the turtle
were begun in 1974. The short range goal for the program was to stop
animal predation on the nest sites. The chief predators were the
Raccoon (Procyon lotor) and the Fox (Urocyon cineroargenteu#). This has
been accomplished by placing a predator-proof wire cage (Photo 2, page 3)
over each nest immediately after the turtle has left the nest. This method
of protection has proven highly successful, since the only damage due to
predators now, is that done prior to installation of the cages. The long
range goal of the program is two-fold, one to increase the dwindling
population of the Atlantic Loggerhead Sea Turtle and two, to study the
nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered



Species List as threatened in August 1978. ‘After the turtle was listed
as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on Onslow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult
female turtles and follow-up work to determine nesting success on a seasonal

basis.




The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown a keen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle landing site on Onslow Beach. Dr. Schwartz has also
been a valuable source of information concerning the Atlantic Loggerhead

and it's management.

By the summer of 1979, the program had expanded to the point that a
biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.
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STUDY AREA

The study area for the management program'includes the barrier islands
from New River Inlet north to Bear Inlet. Aerial observation inc]udes.
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout Nationﬁ] Seashore, on the
North Carolina coast. This overa]] area was studied by aerial survey to
determine actual nests versus nesting attempts (Table I). An area midway
between Cape Lookout and Smifh's Island is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. Onslow Beach is a seven mile stretch of beach lying just north
of New River Inlet'and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Onslow Beach was divided into two areas. A north and a south area
separated by Riseley's Pier, which was the reference point for locating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeT'drive vehicle and beginning one hour before the high tide
or.not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon'1ocation of turtles, all

lights were extinguished until it-could be ascertained whether or not the
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turtle would nest. After a turtle nested, a -numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reblaced by Tlive stock ear tggs,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the cgrapace, head, right
froﬁt and rear flippers and identifying characteristics of each idrt1e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy human use;
below the tideline or other seemingly undesirable locations, were felocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pier south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1] other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerjal suryeys. This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not A]ways over the entire
coastal area, but were divided into a northern section and a southern
section. ' The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests |
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining

forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most




successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table III).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach ‘and one had been tagged
by the University of Georgia in Athens with the number "NC00020" (Tab1e
I).

Other data taken during the nesting season which has some: bearing on
nesting activity is sea water temperatures, lunar cycle and weather
conditions. Graphs I, II and III detail the results of lunar cycle and

temperature effects.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-two

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on
nesting activity. The tides also had less effect than expected, since
turt]es were observed to crawl up the beach at all tides, including dead

Tow tides.

Weather had some effect on nesting activity. Crawls were made during
rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.



Lights on the beach, especially stationary lights, appeared to have
little or no effect on turtles choice of nest sites. Turtles nested often
near very well lighted buildings. Moving 1igﬁts, either vehicular or :
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimental to hatching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the LejeUne group. The
Canadian theory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dropped
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with eXce]]ent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this
experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,




not the moon phase or weather. Evidence for this was the return of pre-
yious]y tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair-nigh? with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane.David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash ;eemed to be unaffected by this 1light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh—out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions ¢an be drawn. The nests
that:had sand'deposifed over them by the storm would have fai]ed‘complete1y
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inchés of sand and matted sargassum weed were removed from




over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page 9. The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunes to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pavalfon where the turtle pushed a trash can aside to use that

spot to lay.
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May
June
July

August

Crawls

32
31

Note’:

*%

*kk

*kkk

TABLE I
GROUND SURVEY ONSLOW BEACH

Nest Nest Removed Turtles
Nests Protected For Headstart Tagged

0 0 0 0

16 - 14 2 2
26 19 ) 128"
21 15 i e

(7-17-79) Remove 1 double yolk egg from protected
nest for H. S.

Two of the 12 were returns

(8-6-79) removed, triple yolk egg from protected
nest

Three of these turtles previously tagged July 79 on

Only Beach - 1 turtle previously tagged by
University of Georgia, Athens (#NC0020)
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TABLE II
ATLANTIC LOGGERHEAD SEA TURTLE HELICOPTER SURVEY 1979

Month June July

Day 15 19 20 21 5 6 10* FER © TR
Crawl or Nest CIN{C|Nj C| Ny CI N CIN|C|N|CIN| C{N|CIN
OnsTow Beach 5 pe 3| 5 1)1 1| 2
Brown's Island 3 $p3v 2] 4 1] 3 2Ty S5161 56
Hammock Beach Il 2 3 o 3

Bogue Banks 1] 1 1 1 2

Shackleford Banks

Cape Lookout 1 1 e
Topsail Island 1]2 3t-3 1| 4 21 3(4|2
1st Island “$4
Riches Island g
Figure 8 Island

Wrightsville Beach ' 1

Masonborough Island

Carolina Beach 2 1
Smith Island 2|8 115

Note:
* July 10 Flight sighted adult turtle swimming in Bogue Inlet.
** July 11 Flight sighted adult turtle swimming off shore of Cape Lookout.

*** Dead Turtle (Juvenile) Picked up from Riches Island and subsequently taken
to Institute of Marine Science in Morehead City.
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Month/Day

June

July

2

10

11
14
14
14
15

16

19
21
22
23
26
28
28
29

—

o 0w N

(2)

MNote

(2)
(1)
(1)
(2).

(2)
(2)
(2)

(2)
(2)

(3)
(1)
(4)

~1%

(5)

(4)
(2)
(2)

(2)

SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No.
Eggs

Uncounted
124
126
118
135
141
138
96
- 106
80
98
105
150
121
136
93
92
113
121
121
191
150
133
146
108

TABLE III

No.

Hatchlings

43
92
89
100
127
98
119
57
92
68
84
86
143
114
116
86
35

68

137
101
121
133
86
13

74.
70.
84,
94.
69.
8.
‘59.
86.
85.
85.
81.
5.
94.
85.
92.
38.

Percent of
Success

S0 TR T ol SR T SRR © - T S (IR = BRI o - BRREE - R o G c ) S TR ¢ B - N

—

1.8

.

0

90.
67.
91.
91.
79.

- SR < AR



TABLE 111
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

» No. el © . -Percent of
Month/Day Note Egas Hatchlings Success
July 9 (1) 106 101 95.3

12 (5) 109 103 : 94.5

12 (5) 149 136 91.3

14 (6) 150 0 . 0

17 (7) (5) 114 106 93.0

17 (5) 113 106 93.8

17 (4) 118 , 0 0

18 (1) 73 66 90.4

18 (4) 92 3 3.3

19 (2) 101 99 98.0

21 2 - 39 S 0

22 (4) 115 90 78.3

24 (1) 133 113 84.9

24 (2) 159 76 47.8

24 - (4) (2) 123 123 100

26 (1) 156 24 15.4

31 (1) 123 122 99.2
Aug 1 - (6) (2) 109 0 ‘ 0

1 (8) 105

1 (2) (6) 109 0 pavere)

2 (2) (6) 92 0 0

2 (2) (6) 105 0 0

(2) (8) 99 14 14
(2) (6) 97 0 0
6 (8) 124 47 37.3
14
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Graph 3

Turtie crawl activity / nest activity for the entire
1979 nesting season
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TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. Percent of
Month/Day Note Eggs Hatchlings Success
Aug - 7 (8) 156 e '8 5.3
B - (1) 104 36 : 34.6
9 (8) 116 22 18.9
9 (1) 110
z i v 18 8.2
9 (2) (8) 130 1 0.8
11 (1) e 63 50.2
14 (8) 125 | 92 73.6
16 (9) 100 5o e
16 (2y°(8) 92 - e o
16 (2) (8) 99 85 84.8
16 (1) 98 _ 75 76.5
17 (9) s - - - -
63 (10) 7077 - 4037 57
40 (11) 4439 2747 61.8
14 (1) 1595 912 57.2
9 (8) 1043 » 378 36.2

(1) - Removed for Headstart

(2) - Redeposited Eggs
(3) - Nest opened by Raccoons
(4) - Inundated by tide at full moon or David
(5) - Released all Hatchlings
(6) - Destroyed by David
7) - Double Yolk
8) - Late nests taken up after 60 days and sent to IMS
(9) - Unprotected or not counted
(10) - 1979 Totals
(11) - 1979 total minus all nests removed for IMS (Notes 1 & 8)
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Graph 1
Turtle crawls including those that ended in nesting
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BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for
thousands of years. In recent years biologists have noticed a decrease

_in the.numbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina, inc]udes'approximate-
ly 12 miles of barrier islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training faci]itie§, logistic support and certain administrative support
for Fleet Marine Force Units and other units assigned. The base has a
Long Range Management Plan which provides for management of all natural
resources including the sea turtle. Protective measures for the turtle
were begun in 1974. The short range goal for the program was to stop
animal predation on the nest sites. The chief predators were the
Raccoon (Procyon lotor) and the Fox (Urocyon cineroargenteuﬁ). This has
been accomplished by placing a predator-proof wire cage (Photo 2, page 3)
over each nest immediately after the turtle has left the nest. This method
of protection has proven highly successful, since the only damage due to
predators now, is that done prior to installation of the cages. The long
range goal of the program is two-fold, one to increase the dwindling
population of the Atlantic Loggerhead Sea Turtle and two, to study the
nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered




Species List as threatened in August 1978. After the turtle was listed

as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on Onslow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult
female turtles and follow-up work to determine nesting success on a seasonal

basis.




The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown a keen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle landing site on Onslow<Beach. Dr. Schwartz has also
been a valuable source of information concerning the Atlantic Loggerhead

and it's management.

By the summer of 1979, the program had expanded to the point that a
biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.
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STUDY_ AREA

The study area for the management program.inc1udes the barrier is]ands
from New River Inlet north to Bear Inlet. Aerial observation inc]udes'
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout Nationﬁ1 Seashore, on the
North Carolina coast. This overaT] area was studied by aerial survey to
determine actual nests versus resting attempts (Table I). An area midway
between Cape Lookout and Smifh's Island ‘is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. Onslow Beach is a seven mile stretch of beach lying just north
of New River Inlet'and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Onslow Beach was divided into two areas. A north and a south area
separated by Riseley's Pier, which was the reference point for lTocating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeTdrive vehicle and beginning one hour before the high tide
or'not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon'1ocation of turtles, all

Tights were extinguished until it could be ascertained whether or not the

4




turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reb]aced by live stock ear tggs,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the carapace, head, right
front and rear flippers and identifying characteristics of each idrt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesting
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were fe]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by‘4" e]ectrica]]y welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerial suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
cfaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
coastal area, but were divided into a northern section and a southern
section. - The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by seaturtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912

hatched for a success rate of 57.2%. Eggs from an additional nine nests '

were removed and s nt to IMS when the coolness of the weather ruled p t-any
S W ML nlaks darl oot 1043 @ hakdioud %
chance of ha%ch-eutobfh378 for a success rate of 36.2%. The“reémaining

forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most




successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table III).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach 'and one had been tagged
by the University of Georgia in Athens with the number "NC00020" (Table
I).

Other data taken during the nesting season which has some:bearing on
nesting activity is sea water temperatures, lunar cycle and weather
conditions. Graphs I, II and III detail the results of lunar cycle and

temperature effects.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-two

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on
nesting activity. The tides also had less effect than expected, since
turt]es were observed to crawl up the beach at all tides, including dead

Tow tides.

Weather had some effect on nesting activity. Crawls were made during
rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.
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Lights on the beach, especially stationary lights, appeared to have
Tittle or no effect on turtles choice of nest sites. Turtles nested often
near very well lighted buildings. Moving 1igﬁts, either vehicular or ;
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimental to hatching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the Lejeune group. The
CanadianAtheory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dropped
frqm four feet when the container they were in collapsed. This C]utch
was artifically incubated at IMS with eice]]ent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this
experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,




TABLE 1
GROUND SURVEY ONSLOW BEACH

Nest Nest Removed Turtles
Crawls Nests Protected - For Headstart Tagged
May 0 0 0 ' 0 0
June 32 16 © 14 2 2
July 31 26 19 F b 128w
August 9 21 15 bl Jawwk

Note’: %

(7-17-79) Remove 1 double yolk egg from protected
nest for H. S.

** - Two of the 12 were returns

*%%x _ (8-6-79) removed, triple yolk egg from protected
nest

*kkk

- Three of these turtles previously tagged July 79 on
Only Beach - 1 turtle previously tagged by
University of Georgia, Athens (#NC0020)
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TABLE II
ATLANTIC LOGGERHEAD SEA TURTLE HELICOPTER SURVEY 1979

Month June July

Day 15 19 20 21 5 6 10* Mt JeEnr
Crawl or Nest CIN|C|[N|] C|N|C|IN C/N|JC|N[C[N| C|NIC|N
Onslow Beach 5| |2 3| 5 11 1] 2
Brown's Island 3 1131 2| 4} 143 21 21651615
Hammock Beach 1¥2 2 3 “ 3

Bogue Banks 1|1 1 1 2
Shackleford Banks

Cape Lookout 1 1 .4
Topsail Island 112 -9 1| 4 21 3|4| 2
1st Island 1
Riches Island 112
Figure 8 Island

Wrightsville Beach ; 1

Masonborough Island

Carolina Beach 2 1
Smith Island 218 115
Note:

* July 10 Flight sighted adult turtle swimming in Bogue Inlet.
** July 11 Flight sighted adult turtle swimming off shore of Cape Lookout.

*** Dead Turtle (Juvenile) Picked up from Riches Island and subsequently taken
to Institute of Marine Science in Morehead City.

12




TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. : Percent of
Month/Day Note Eggs Hatchlings Success
June 2 Uncounted 43 - -
10 (2) 124 92 . 74.2
11 (1) 126 ‘89 70.6
14 (1) 118 100 84.5
14 (2). 135 127 94.1
14 141 98 69.5
15 138 119 86.2
16 (2) 96 57 59.4
19 (2) - 106 92 86.8
21 (2) 80 68 ‘ 85.0
22 98 Bt 85.7
25 105 86 81.9
26 (2) 150 143 95.3
28 (2) 123 114 94.2
28 136 116 85.9
29 (3) 93 86 92.5
July 1 (1) 92 35 38.1
1 (2) (4) 113 2 1.8
1 »£1) 121 68 72.7
2 I 0 0
3 (2) 151 137 90.7
5 (2) 150 101 67.3
6 133 121 - 9L.0
7 (5) (2) 146 133 91.1
9 108 & 5 79.6




TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. ' “Percent of

Month/Day Note Egas Hatchlings Success
July 9 (1) 106 101 95.3

12 (5) 109 103 , 94.5

12 (5) 149 136 91.3

14 (6) 150 0 | 0

17 (7) (5) 114 106 93.0

17 (5) 113 106 93.8

17 (4) 118 A 0 0

18 (1) 73 66 90.4

18 (4) 92 3 3.3

19 (2) 101 99 98.0

21 o - 39 0 0

22 (2) 115 90 78.3

24 (1) 133 113 84.9

24 (2) 159 76 47.8

24 - (4) (2) 123 123 100

26 (1) 156 24 '15.4

31 (1) 123 122 99.2
Aug 1 - (6) (2) 109 - 0

1 (8) 105 |

1 (2) (6) 109 0 , 0

2 (2) (6) 92 0 0

2 (2) (6) 105 0 0

3 (2) (8) 99 14 14

3 (2) (6) 97 0 0

6 (8) 124 47 873
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TABLE III
SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No. No. Percent of
Month/Day Note Eggs Hatchlings Success
Aug 7 (8) 156 .8 5.3
8 - (1) 104 36 . 34.6
9 (8) 116 22 18.9
9 (1) 110
' 18 8.2
9 (1) 110
9 (2) (8) 130 ‘ 1 0.8
11 (1) 125 63 50.2
14 (8) 125 | 92 73.6
16 (9) 100 - - ‘o
16 (2) (8) 92 43 : 47.5
16 (2) (8) 99 85 84.8
16 (1) 98 L 76.5
17 (9) 100 , - - - -
63 (10) 7077 . 4037 57
40 (11) 4439 2747 61.8
14 (1) 1595 912 57.2
9 (8) 1043 378 36.2
Note
(1) - Removed for Headstart
(2) - Redeposited Eggs
(3) - Nest opened by Raccoons
(4) - Inundated by tide at full moon or David
(5) - Released all Hatchlings
(6) - Destroyed by David
(7) - Double Yolk
(8) - Late nests taken up after 60 days and sent to IMS
(9) - Unprotected or not counted
10) - 1979 Totals
11) - 1979 total minus all nests removed for IMS (Notes 1 & 8)
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Graph 1
Turtle crawls including those that ended in nesting
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Graph 2

Comparison of water temperature at the surf line, lunar
cycle, and number of nests
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Graph 3

Turtie erawl activity / nest activity for the entire
1979 nesting season
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by live stock ear tags,
which were attéched on the trailing edge of the right front flipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each fdrt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesting
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were Eelocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by_4“ electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating “Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-but of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerial suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
coastal area, but were divided into a northern section and a southern
section. - The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from OnsTow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season,. from June to August of 1979, a total of one

hundred thirty eight attempts to nest were made by sea;turtles. Of these

- attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests .
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most




over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At Tow water, from

the base of the dunes to the water line, is as far as 150 yardsf The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water 1ine at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.

10
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not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair‘night with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under near]y identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that had sand'deposifed over them by the storm would have fai]ed'complete1y
without human intervention. 'One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inchés of sand and matted sargassum weed were removed from




The second phase of the study consisted of aerjal suryeys. This

segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not $1ways over the entire
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from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests '
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by Tive stock ear tggs,
which were attached on the trailing edge of the right front flipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each fdrt1e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nésts laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were fe]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pief south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by‘4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating “Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At Tow water, from

the base of the dunes to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair'night with good visibility
but-no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that had sand‘deposifed over them by the storm would have fai]ed.completely
without human intervention. .One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inchés of sand and matted sargassum weed were removed from




The second phase of the study consisted of aerial suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
cfaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not Always over the entire
coastal area, but were divided into a northern section and a southern
section. ‘- The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by seaturtles. Of these
- attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests |
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most



F—————_—_——]

turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reb]éced by live stock ear tags,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the cgrapace, head, right
froﬁt and rear flippers and identifying characteristics of each fdrt1e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests 1afd in areas of héavy‘human use;
below the tideline or other seemingly undesirable locations, were felocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pier south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by_4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At Tow water, from

the base of the dunes to the water line, is as far as 150 yards, The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water 1ine at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the ;hoice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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not the moon phase or weather. Evidence for this was the return of pre-
viously tagged tdrt]e number 33-796, later tagged IMS 26 flipper tag.

This turt}e returned to the beachvafter 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair-nigh§ with good viéibi]ity
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests.  The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that:had sand'deposifed over them by the storm wou]d have fai]ed.completely
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from




turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reb]aced by 1ive stock ear tggs,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each ﬁurt1e

were noted. This data was recorded on the Sea Turtle Inventory (Nesting
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were felocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by_4" electrically welded wire, over
the nest. The case was then marked with yeTIow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerjal suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
cfaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not élways over the entire
coastal area, but were divided into a northern section and a southern
section. ' The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests |
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most




over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunes to the water line, is as far as 150 yardsf _The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water 1line at lTow water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
Tighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, 1dter tagged IMS 26 flipper tag.

This turt}e returned to the beach_after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair-nigh? with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that had sand'deposited over them by the storm would have fai]ed'completer
without human intervention. IOne nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inchés of sand and matted sargassum weed were removed from




The second phase of the study consisted of aerial suryeys, This

segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not Always over the entire
coastal area, but were divided into a northern section and a southern
section. ' The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
- attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests .
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by Tive stock ear tggs,
which were attached on the trailing edge of the right front f1ipper;

During the tagging operation, measurements of the carapace, head, right
front and rear flippers and identifying characteristics of each fdrt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesting
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were relocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending_from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




not the moon phase or weather. Evidence for this was the return of pre-

viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turt}e returned to the beachvafter 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair*night with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh—out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions c¢an be drawn. The nests
that had sand'deposifed over them by the storm would have fai]ed.completely
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatch]ings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from
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over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunés to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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The second phase of the study consisted of aerjal suryeys., This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
cfaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not élways over the entire
coastal area, but were divided into a northern section and a southern
section. ' The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. Al11 flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
- attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from-an additional nine nests '
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ1éced by 1ive stock ear tggs,
which were attached on the trailing edge of the right front flipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each £Urt1e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy “human use;
below the tideline or other seemingly undesirable locations, were relocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At Tow water, from

the base of the dunes to the water line, is as far as 150 yardsf The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at Tow water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One

nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well

l1ighted beach pavalion where the turtle pushed a trash can aside to use that

spot to lay.
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not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair-nigh@ with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. . The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that had sand'deposifed over them by the storm would have fai]ed.completely
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from




turtle would nest. After a turtle nested, a numbered t&g was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by Tive stock ear tggs,
which were attached on the trailing edge of the right front f1ipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics,of each idrt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesﬁing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were fe]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pief south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depfh of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating “Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerial suryeys., This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
ckaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not élways over the entire
coastal area, but were divided into a northern section and a southern
section. ' The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nesfs totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from-an additional nine nests ‘
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining

forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most




not the moon phase or weather. Evidence for this was the return of pre-

viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 da&s (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair'nigh§ with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests.  The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions c¢an be drawn. The nests
that'had sand'deposited over them by the storm would have faifed.complete1y
without human intervention. 'One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from
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over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach cbntour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunés to the water line, is as far as 150 yardsf The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water 1line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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The second phase of the study consisted of aerijal suryeys., This

segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air'Station
(Helicopter), New River to assist in making sightings and counts of tuftle
cfawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
coastal area, but were divided into a northern section and a southern
section. ‘- The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from OnsTow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea:turtles. Of these
- attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nesfs'totaling 1,59 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional ning.nests '
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were re§1éced by live stock ear tggs,
which were attached on the trailing edge of the right front f]ipper;

Ddring the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each fdrtle

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were Ee]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pief south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by_4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.



not the moon phase or weather. Evidence for this was the return of pre-
yious]y tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turt}e returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair-nigh§ with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions andv1aid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions c¢an be drawn. The nests
thatlhad sand'deposifed over them by the storm would have fai]ed.completely
without human intervention. IOne nest of 150 eggs laid on July 5, 1979
produced 101 hatch]ings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from
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over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunés to the water line, is as far as 150 yards, The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at Tow water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. _Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
1ighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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The second phase of the study consisted of aerial suryeys., This

segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
cfaw1s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
coastal area, but were divided into a northern section and a southern
section. ' The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by seaturtles. Of these
- attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from-an additional nine nests .
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reb1aced by 1ive stock ear tggs,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each iurt1e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were relocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pief south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign>with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.



not the moon phase or weather. Evidence for this was the return of pre-

yious]y tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turt}e returned to the beachvafter 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair‘nighy with good viﬁibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were _
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that:had sand'deposifed over them by the storm would have fai]ed‘completely
without human intervention. 'One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from
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over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunés to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at Tow water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.
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total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
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During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea:turtles. Of these

attempts, sixty-three clutches were laid of which forty-seven were pro-

tected. (Table I). Four nests were entered by predators, before they could

be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912

hatched for a success rate of 57.2%. Eggs from an additional nine nests .

were removed and sent to IMS when the coolness of the weather ruled out any

chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reb]aced by live stock ear tggs.
which were attached on the trailing edge of the right front f]ipper;

Ddring the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each fdrt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were relocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A11 other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
n&mber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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one to three miles north is a very flat wide beach. At low water, from

the base of the dunés to the water line, is as far as 150 yardsf The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
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not the mdon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtIe returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair'nigh§ with good viéibi]ity
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatéh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, no clear conclusions can be drawn. The nests
that had sand’deposifed over them by the storm would have fai]ed.complete1y
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inchés of sand and matted sargassum weed were removed from



The second phase of the study consisted of aerial suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
cfaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
coastal area, but were divided into a northern section and a southern
section. - The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests .
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were re§1aced by 1ive stock ear tags,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the cgrapace, head, right
front and rear flippers and identifying characteristics of each fdrt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were fe1ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by_4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




not the mbon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turt}e returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair~nigh§ with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
| yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that:had sand'deposifed 6ver them by the storm would have fai]ed.completely
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from




over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunés to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent.less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]ion where the turtle pushed a trash can aside to use that

spot to lay.
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The second phase of the study consisted of aerial suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
coastal area, but were divided into a northern section and a southern
section. ‘- The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea:turtles. Of these
- attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nesfs totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from-an additional nine nests |
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reb1éced by Tlive stock ear tggs,
which were attached on the trailing edge of the right front flipper;

During the tagging operation, measurements of the cgrapace, head, right
front and rear flippers and identifying characteristics of each £Urt1e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy “human use;
below the tideline or other seemingly undesirable locations, were relocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by,4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating “Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




not the moon phase or weather. Evidence for this was the return of pre-

viously tagged turtle number 33-796, 1dter tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 da&s (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair'nighy with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. . The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be‘unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that{had sand'deposifed over them by the storm would have fai]ed.completely
without human intervention. 'One nest of 150 eggs laid on July 5, 1979
produced 101 hatch]ings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from



over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunés to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water Tine at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to lay.

10




not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, 1ater tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair~nigh§ with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sqnd over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that had sand'deposifed over them by the storm would have fai]ed.completely
without hﬁman intervention. }One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from



B —————
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turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]ion where the turtle pushed a trash can aside to use that

spot to lay.
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The second phase of the study consisted of aerial suryeys., This
segment of the program was accomplished with the aid of the Marine Corps. |
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
coastal area, but were divided into a northern section and a southern
section. - The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests .
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining

forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by 1ive stock ear tags,
which were attached on the trailing edge of the right front flipper;

During the tagging operation, measurements of the carapace, head, right
froﬁt and rear flippers and identifying characteristics of each turtle

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were relocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie} south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
number, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




not the moon phase or weather. Evidence for this was the return of pre-

viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair-nighy with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
| yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. . The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1ight inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, no clear conclusions ¢an be drawn. The nests
that:had sand'deposifed over them by the storm would have fai]edlcomplete1y
without human intervention. IOne nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inchés of sand and matted sargassum weed were removed from
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over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunes to the water line, is as far as 150 yards, The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pavalion where the turtle pushed a trash can aside to use that

spot to lay.
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rate of success. Six nests were destroyed by Hurricane David. The most
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When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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This turtle returned to the beach‘after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair-nighg with good viﬁibi]ity
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this Tight inundation. Nest of
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hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
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about eighteen inchés of sand and matted sargassum weed were removed from




The second phase of the study consisted of aerjal suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
ckaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
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from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
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hundred thirty eight attempts to nest were made by sea:turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests |
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chance of hatch-out of 378 for a success rate of 36.2%. The remaining
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rate of success. Six nests were destroyed by Hurricane David. The most
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turtle would nest. After a turtle nested, a ‘numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were re§1aced by 1ive stock ear tggs,
which were attached on the trailing edge of the right front f1ipper;

During the tagging operation, measurements of the c?rapace, head, right
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Pie? south approximately two miles to a training observation tower were
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eighteen inches high cage, made of 2" by 4" electrically welded wire, -over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
nﬁmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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12
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14
17
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18
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22
24
24

24 -

26
31
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SUMMARY OF NESTING ACTIVITIES AND SUCCESS

Note

(1)
(5)
(5)
(6)
(7)
(5)
(4)
(1)
(4)
(2)

(3)

(4)
(1)
(2)
(4)
(1)
(1)
(6)
(8)
(2)
(2)
(2)
(2)
(2)
(8)

(5)

@)

(6)
(6)
(6)
(8)
(6)

No.
Egas

106
109
149
150
114
113
118

73

92
101

39
115
133
159
123
156
123
109
105
109

92
105

99

97
124

TABLE III

No.
Hatchlings

101
103
136

0
106
106

66

99

90
113
76
123
24
122

14

47

14

Percent of
Success

95,
94.
91.

0

~93.
93.

0

90.
3
98.

0

78.
84.
47.

100

19,
99.

14

37.

3
2
3






Number of crawls and nests

Graph 3

Turtle crawl activity / nest activity for the entire

1979 nesting season
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Graph 2

Comparison of water temperature at the surf line, lunar
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BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States for
thousands of years. In recent years biologists have noticed a decrease

in the numbers of Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina, includes approximate-
ly 12 miles of barrier islands which are used by the Atlantic Loggerhead
Sea Turtle. The primary mission of Camp Lejeune is to provide housing,
training facilities, logistic support and certain administrative support
for Fleet Marine Force Units and other units assigned. The base has a
Long Range Management Plan which provides for management of all natural
resources including the sea turtle. Protective measures for the turtle
were begun in 1974. The short range goal for the program was to stop
animal predation on the nest sites. The chief predators were the
Raccoon (Procyon Totor) and the Fox (Urocyon cineroargenteus). This has
been accomplished by placing a predator-proof wire cage (Photo 2, page 3)
over each nest immediately after the turtle has left the nest. This method
of protection has proven highly successful, since the only damage due to
predators now, is that done prior to installation of the cages. The long
range goal of the program is two-fold, one to increase the dwindling
population of the Atlantic Loggerhead Sea Turtle and two, to study the

nesting habits of the turtles.

Since implementation of this program just prior to the nesting season

of 1974, the Atlantic Loggerhead was placed on the National Endangered






Species List as threatened in August 1978. After the turtle was listed

as threatened, Marine Corps Base requested formal consultation with the
United States Fish and Wildlife Service to determine if a conflict existed
as a result of military training on Onslow Beach and Browns Island. The
United States Fish and Wildlife Service rendered a non-jeopardy opinion

and recommended continuation of the sea turtle management program.

Also since its conception, this management program has increased its
scope to include aerial surveys of the nesting grounds, tagging adult

female turtles and follow-up work to determine nesting success on a seasonal

basis.







The Institute of Marine Science (IMS) at Morehead City, North Carolina
headed by Dr. Frank Schwartz, has shown a keen interest in the management
program. IMS has implemented a headstart program which has provided
valuable assistance in caring for nests that have to be removed from the
amphibious vehicle Tanding site on Onslow Beach. Dr. Schwartz has also
been a valuable source of information concerning the Atlantic Loggerhead

and it's management.

By the summer of 1979, the program had expanded to the point that a
biological technician was employed to assume the sea turtle management

program during the nesting and hatching season.






STUDY AREA

The study area for the management program includes the barrier islands
from New River Inlet north to Bear Inlet. Aerial observation includes
that area from Smith's Island, at the mouth of the Cape Fear River, north-
ward to the southern tip of the Cape Lookout National Seashore, on the
North Carolina coast. This overall area was studied by aerial survey to
determine actual nests versus nesting attempts (Table I). An area midway
between Cape Lookout and Smith's Island is the primary study site. This
barrier island is Onslow Beach, and is part of Marine Corps Base, Camp
Lejeune. Onslow Beach is a seven mile stretch of beach lying just north
of New River Inlet and separated from the Hammocks Beach State Park by
the Marine Corps Bombing Range on Brown's Island. The beach strand on
Onslow Beach was divided into two areas. A north and a south area
separated by Riseley's Pier, which was the reference point for locating

nests on the beach.
METHODS

The first phase of the study was that of nightly patrols of the beach
strand on Onslow Beach by a biological technician. These patrols, using
a four- wheeTdrive vehicle and beginning one hour before the high tide
or not later than 2200 hours, generally began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf.
If no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon Tlocation of turtles, all

1ights were extinguished until it could be ascertained whether or not the






The second phase of the study consisted of aerial suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of turtle
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not always over the entire
coastal area, but were divided into a northern section and a southern
section. The northern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from Onslow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests
were removed and sent to IMS when the coolness of the weather ruled out any

chance of hatch-out of 378 for a success rate of 36.2%. The remaining

forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most







New River to assist in making sightings and counts of turtle crawls and
apparent nest sights along the beach strands of the coastal islands
involved in the survey. Flights were not always over the entire coastal
area,but were divided into a northern section and a southern section.

The northern section included the barrier islands from Onslow Beach

to Cape Lookout. The southern section included the barrier islands

from OnsTow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

ek

to other aerial surveys conducted by Dr. Swartz of IMS.
A

Results:

k During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea turtles. Of these
attempts sixty-three clutches were ﬁg:;: of which forty-seven were protected.
(Table I). Four nests were entered by predators before they could be
protected)with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1595 eggs were sent to IMS. Of these 1595 eggs)912 hatched
for a success rate of 57.2%. Eggs from an additional nine nests were

removed and sent to IMS when the coolness of the weather ruled out any

chance of hatch-out for these nests. Of the nine nests, there were 1043

eggs with a hatch-out of 378 for a success rate of 36.2%. The remaining

—

forty nests contained 4439 eqgs ,of which 2747 eqgs hatched for a 61.8%
rate of success. Six nests were destroyed by Hurricane David. The most
successful nests had an incubation period of sixty days or more. A total

CQJCL of 7077 eggs were counted from all nests protected or removed with a hatch-out







successful nests had an incubation period of sixty days or more. A total
of 7,077 eggs were counted from all nests, protected or removed, with a

hatch-out of 4,037 for a year's success of 57% (Table III).

Of the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach and one had been tagged
by the University of Georgia in Athens with the number "NC00020" (Table
1)

Other data taken during the nesting season which has some bearing on
nesting activity is sea water temperatures, Tunar cycle and weather
conditions. Graphs I, II and III detail the results of lunar cycle and

temperature effects.

DISCUSSION

Nesting during June was minimal, probably due to early summer cool
temperatures. Once the air and sea water temperatures rose to twenty-two

degrees celsius, nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have Tittle effect on
nesting activity. The tides also had less effect than expected, since
turtles were observed to crawl up the beach at all tides, including dead

Tow tides.

Weather had some effect on nesting activity. Crawls were made during

rainy weather but very few nests were completed. It seemed that the wetness

of the sand discouraged the turtles.







Lights on the beach, especially stationary lights, appeared to have
Tittle or no effect on turtles choice of nest sites. Turtles nested often
near very well lighted buildings. Moving 1lights, either vehicular or
pedestrian flashlights, caused immediate abortive reactions by nearly all

turtles that were approached.

There was one case of nest predation of a protected nest due to
technician error. This nest site had two clutches of eggs deposited under
one protective cage. The error occurred after one nest was checked for
hatching, at which time the cage was improperly replaced allowing space
for raccoons to reach through the cage into the nest. Fifteen hatchlings

were destroyed in this case.

Recent studies done in Canada have indicated that nest tampering of
any kind could be detrimental to hatching success. This was of particular
interest to the Camp Lejeune biologists since clutch size was to be an
integral part of their management program. A deadline of forty-eight
hours was adhered to for any egg handling by the Lejeune group. The
Canadian theory was given a severe test inadvertently by the Lejeune
technician when an entire clutch of eggs was dropped. Clutch number 92
of July 24 1979, which was being removed for head-start (IMS) was dropped
from four feet when the container they were in collapsed. This clutch
was artifically incubated at IMS with excellent results, of 133 eggs
(two broke in the fall) 113 hatched for an 84.9% success. From this
experience the Lejeune biologists gained more confidence in the 48-hour

deadline for moving nests.

Nesting activity seemed to be determined by individual turtle cycles,







not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair night with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and Taid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, no clear conclusions can be drawn. The nests
that had sand deposited over them by the storm would have failed completely
without human intervention. One nest of 150 eggs laid on July 5, 1979

produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from
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over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from
the base of the dunes to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water Tine at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragmehts and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well

Tighted beach pavalion where the turtle pushed a trash can aside to use that

spot to lay.







TABLE II
ATLANTIC LOGGERHEAD SEA TURTLE HELICOPTER SURVEY 1979

Month June July :

Day 15 19 20 21 5 6 10* 1 12***i
Crawl or Nest CIN[C|N| C|N[C|N CI N|[CINJC{ N[ C]N|JC|N
OnsTow Beach 5 2 345 $:.1 1] 2
Brown's Island 3 1131271448 1.3 24218 [61-5
Hammock Beach 1f:l 2 3 - 3

Bogue Banks ji2 25 4 1 1 2

Shackleford Banks

Cape Lookout 1 1 - By !
Topsail Island p 3 04 3% 3 1| 4 213|4)] 2
Ist Island 1
Riches Island 112 ‘

Figure 8 Island
Wrightsville Beach 1

Masonborough Island

Carolina Beach 2 1,
Smith Island 2| 8 15
Note:

* July 10 Flight sighted adult turtle swimming in Bogue Inlet.
** July 11 Flight sighted adult turtle swimming off shore of Cape Lookout.

*** Dead Turtle (Juvenile) Picked up from Riches Island and subsequently taken
to Institute of Marine Science in Morehead City.
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Month/Day

June

July

2

10

11
14
14
14
15
16
19
21
22
23
26
28
28
29
1

1

(2)

(5)

Mote

(2)
(1)
(1)
(2).

(2)
(2)
(2)

(2)
(2)

(3)
(1)
(4)
(1)
(4)
(2)
(2)

(2)

SUMMARY OF NESTING ACTIVITIES AND SUCCESS

No.
Eggs

Uncounted
124
126
118
135
141
138
96
- 106
80
98
105
150
121
136
93
92
113
121
121
151
150
133
146
108

TABLE III

No.

Hatchlings

43
92
89

100
127
98
119
57

92
68
84
86

143
114
116
86
35

68

137
101
121
133
86
13

/3

Percent of
Success

74.2
70.6
84.5
94.1
69.5
8.

N

59.
86.

o oo

85.
85.

~

81.
2o
94.
85

(52 B Ve B AS B oS B (e ]

92,
38.1

y2.7

90.7
67.3
91.0
91.1
79.6







The Institute of Marine Science (IMS) at Morehead City, North Carolina
ch a. keen
headed by Dr. Frank Syartz, has shown,interest in the management program.

IMS has implemented a headstart program which has provided valuable

assistance in caring for nestrthat have to be removed from the amphibious

ek
vehicle landing site on Onslow Beach. Dr. §yartz has also been a valuable

source of information concerning the Atlantic Loagerhead and it's management.
/WMW‘AQ// (%’/)&"“ f;

By the summer of 1979 the program had beceme-so—suecessful—that—Marine
Waz WW

LQfps_Base=dee¢dedato—h+re=a-b1o]oq1ca] techn1c1an to assume the sea

turtle management program during the nesting and hatching season.







Study Area:

The study area for the management program includes the barrier islands from
New River Inlet north to Bear Inlet. Aerial observation includes that area
from Smith's Island,at the mouth of the Cape Fear River northward to the
southern tip of the Cape Lookout Natio;na] Seashore,on the North Carolina
coast. This overall area was studieJ by aerial survey to determine actual
nests versus nesting attempts (Table I). An area midway between Cape
Lookout and Smith's Island is the primary study site. This barrier island
is Onslow Beach and is part of Marine Corps Base, Camp Lejeune. Onslow
Beach is a seven mile stretch of beach lying just north of New River Inlet
and separated from the kgmmocks Beach State Park by the Marine Corps Bombing
Range on Brown's Island. The beach strand on Onslow Beach was divided into
two areas. A north and a south area separated by Riseley's Pier which was

the reference point for locating nests on the beach.
Methods:

The first phasgéf the study was that of nightly partrols of the beach
strand on Onslow Beach by a biological technician. These patrols,using
a four-wheel drive vehicle and beginning one hour before the high tide
or not later than 2200 hours)genera11y began at the south end of the

beach.

A search was made for turtle tracks or turtles just leaving the surf. If
no turtles were located during a patrol, there would be a one-half hour
wait before beginning the next patrol. Upon location of turt]es)a11 1ights
were extinguished until it could be ascertained whether or not the turtle
would nest. After a turtle nested, a numbered tag was attached to a
posterior marginal scute. Midway through the nesting season carapace tags
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(actually a small disc fish tag) were replaced by live stock ear tags,

which were attached on the trailing edge of the right front flipper.

During the tagging operation, measurements of the carapace, head, right
front and rear flippers and identifying chaeteristics of each turtle

were noted. This data was recorded on the Sea Turtle Inventory (Nesting
Data) Form, (Pages 15 & 16). Nests layed in areas of heavy human use,

below the t1de11ne or other seemingly undesirable locations,were lecated
4u—a-Sgiéfu%gzkigle-leeeéﬁen generally at the base of the dunes above the
tideline in relatively unused areas of the beach. Nests located in an

area extending from Riseley's Pier south approximately two miles to a
training observation tower were removed and sent to IMS. These eggs were
counted and allowed to hatch under m conditions. A1l other nests,
after being located, were protected by burying to a depth of six inches,

a four foot square, eighteen inches high cage, made of 2" by 4" electrically
welded wire, over the nest. The cage was then marked with yellow surveyors
plastic tape and a 8" by 20" white sign with red lettering stating "Endangered
Wildlife Nest Do Not Disturb.“ Each nest was tagged using a small plastic
tag attached to the protection cage. This tag was marked with the date,
nest number, Tocation and number of eggs in the nest. Once a nest was
protected, it was checked occaé\jona11y until hatch-out of the yoqu was
observed. When hatch-out occurred, which was normally from fifty to seventy
days, the nest was re-entered and the unhatched eggs were counted. The

number of eggs that did not hatch were compared to the total number of eggs

for each nest to determine hatching success.

The second phase of the study consisted of aerial surveys. This segment
of the program was accomplished with the aid of the Marine Corps. Helicopters

and crew were dispatched from the Marine Corps Air Station (Helicopter),






of 4p37 for a year's success of 57% (Table III).

0f the sixty-three nests, twenty-six turtles were tagged. Three of these
turtles had been previously tagged on Onslow Beach and one had been tagged
by the University of Georgia in Athens with the number "NC00020"

(Table I).

Other data taken during the nesting season which has some bearing on nesting
activity is sea water temperatures, lunar cycle and weather conditions.
Graphs I, II and III detail the results of lunar cycle and temperature

effects.
Discussion:

Nesting during June was minimal probably due to early summer cool temperatures.
Once the air and sea water temperatures rose to twenty-two degrees celcius,

nesting activity began to increase.

Lunar cycle as evidenced by Graph II seems to have little effect on nesting
activity. The tides also had less effect than expected since turtles

were observed to crawl up the 6each at all tides including dead low tides.

Weather had some effect on nesting activity. Crawls were made during
rainjy weather but very few nests were completed. It seemed that the

wetness of the sand discouraged the turtles.

Lights on the beach, especially stationary 1ights appeared to have little
or no effect on turtles choice of nest sites. Turtles nested often near
very well lighted buidlings. Moving 1ights either vehicular or predestrian
flashlights caused immediate abortive reactions by nearly all turtles that

were approached.
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- --Hurricane David;which,passed_through,the study_area in late August.1979

There was one case of nest predation of a protected nest due to technician
error. This nest site had two clutches of eggs deposited under one pro-

tective cage. The error occurred after one nest was checked for hatching,
at which time the cage was improperly replaced allowing space for raccoons

- to reach through the cage into the nest. Fifteen hatchlings were destroyed
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of military training on Onslow Beach and Browns Island. The US Fish and

Wildlife Service rendered a non-jeopardy opinion and recommended

continuation of the sea turtle management program.

Also since its conception, this management proaram has increased its scope
to include aerial surveys of the nesting grounds, tagging adult female

turtles and follow-up work to determine nesting success on a seasonal basis.
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Background:

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1,
page 2) has nested along the coast of the Southeastern United States
for thousands of years. In recent years biologists have noticed a

decrease in the numbers of the Loggerhead turtles nesting on these shores.

Marine Corps Base Camp Lejeune, a 170 square mile infantry training
installation located in Onslow County, North Carolina includes approximately
12 miles of barrier islands which are used by the Atlantic Loggerhead Sea
Turtle. The primary mission of Camp Lejeune is to provide housing,

training facilities, logistic support and certain administrative support

for Fleet Marine Force Units and other units assigned. The Base has a Long
Range Management Plan which provides for management of all natural resources
including the sea turtle. Protective measures for the turtle were begun

in 1974. The short range goal for the program was to stop animal predation
on the nest sites. The chief predators were the Raccoon (Procyon lotor)

and the Fox (Urocyon cineroaragenteus). gfﬁT§—W§§‘§tcomplished~by—designing
a_cage “(Photo 2, page—3) to be placed over each nest which would keep the
predators away from the nests. “This method of protection haSFEQQRquMy
successful, since the only nest damage due to predators now, is that done
prior to installation of the cages. The long range goal of the program

is two-fold, one to increase the dwindling population of the Atlantic

Loggerhead Sea Turtle and two, to study the nestina habits of the turtles.

Since implementation of this proaram just prior to the nesting season of
1974, the Atlantic Loggerhead was placed on the National Endangered Species
List as threatened in August of 1978. After the turtle was listed as
threatened, Marine Corps Base requested formal consultation with the US
Fish and Wildlife Service to determine if a conflict existed as a result

1






BACKGROUND

The Atlantic Loggerhead Sea Turtle (Caretta caretta caretta) (Photo 1, page 2)
has nested along the coast of the Southeastern United States for thousands of
years. In recent years biologists have noticed a decrease in the numbers of

the Loggerhead turtles nesting on these shores.

Marine Corps Base, Camp Lejeune, a 170 square mile infantry training installa-
tion located in Onslow County, North Carolina, includes approximately 12 miles
of barrier islands which are used by the Atlantic Loggerhead Sea Turtle. The
primary mission of Camp Lejeune is to provide housing, training facilities,
logistic support and certain administrative support for Fleet Marine Force Units
and other units assigned. The base has a Long Range Management Plan which provides
for management of all natural resources including the sea turtle. Protective
measures for the turtle were begun in 1974. The short range goal for the program
was to stop animal predation on the nest sites. The chief predators were the
Raccoon (Procyon lotor) and the Fox (Urocyon cineroargenteus). This has been
accomplished by placing a predator-proof wire cage (Photo 2, page 3) over each
nest immediately after the turtle has left the nest. This method of protection
has proven highly successful, since the only damage due to predators now, is
that done prior to installation of the cages. The Tong range goal of the program
is two-fold, one to increase the dwindling population of the Atlantic Loggerhead

Sea Turtle and two, to study the nesting habits of the turtles.

Since implementation of this program just prior to the nesting season of 1974,
the Atlantic Loggerhead was placed on the National Endangered Species List as
threatened in August 1978. After the turtle was listed as threatened, Marine
Corps Base requested formal consultation with the United States Fish and Wildlife
Service to determine if a conflict existed as a result of military training on

Onslow Beach and Borwns Island. The United States Fish and Wildlife Service






turtle would nest. After a turtle nested, a ‘numbered tég was attached to a
posterior marginal scute. Midway through the nesting season, carapace

tags (actually a small disc fish tag) were reﬁ]aced by live stock ear tggs,
which were attached on the trailing edge of the right front f]ipper;

During the tagging operation, measurements of the carapace, head, right
front and rear flippers and identifying characteristics of each fdrt]e

were noted. This data was recorded on the Sea Turtle Inventory (Nesfing
Data) form (See pages 15 and 16). Nests laid in areas of heavy "human use;
below the tideline or other seemingly undesirable locations, were Ee]ocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pie? south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by'4“ electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and a 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Not Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
ndmber, location and number of eggs in the nest. Once a nest was protected,
it was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number
of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.
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The second phase of the study consisted of aerjal suryeys, This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuft]e
crawls and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not élways over the entire
coastal area, but were divided into a northern section and a southern
section. ' The nofthern section included the barrier islands from Onslow
Beach to Cape Lookout. The southern section included the barrier islands
from OnsTow Beach to Smith's "Baldhead" Island. There were nine flights
total; four during June and five during July. A1l flights were made
during the prime nesting period before, during and after the full moon
for each month (Table II). The data from the aerial surveys was compared

to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea;turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Table I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nesfs totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests '
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
forty nests contained 4,439 eggs, of which 2,747 eggs hatched for a 61.8%

rate of success. Six nests were destroyed by Hurricane David. The most
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The second phase of the study consisted of aerial suryeys., This
segment of the program was accomplished with the aid of the Marine Corps.
Helicopters and crew were dispatched from the Marine Corps Air Station
(Helicopter), New River to assist in making sightings and counts of tuftle
cfaw]s and apparent nest sights along the beach strands of the coastal
islands involved in the survey. Flights were not é]ways over the entire
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to other aerial surveys conducted by Dr. Schwartz of IMS.
RESULTS

During the nesting season, from June to August of 1979, a total of one
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attempts, sixty-three clutches were laid of which forty-seven were pro-
tected. (Tab1e I). Four nests were entered by predators, before they could
be protected, with a loss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS. Of these 1,595 eggs, 912
hatched for a success rate of 57.2%. Eggs from an additional nine nests A
were removed and sent to IMS when the coolness of the weather ruled out any
chance of hatch-out of 378 for a success rate of 36.2%. The remaining
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(Helicopter), New River to assist in making sightings and counts of turtle
crawls and apparent nest sights along the beach strands of the coastal
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RESULTS

During the nesting season, from June to August of 1979, a total of one
hundred thirty eight attempts to nest were made by sea turtles. Of these
attempts, sixty-three clutches were laid of which forty-seven were pro-
tected, (Table I); Four nests were entered by predators, before they could
be protected, with a Toss of approximately fifty eggs. Eggs from fourteen
nests totaling 1,595 eggs were sent to IMS, Of these 1,595 eggs, 912
hatched for a success rate of 57,2%. Eggs from an additional nine nests
were removed and sent to IMS when the coolness of the weather ruled out much
chance of survival. Of the nine nests there were 1,043 eggs with a hatch-out of
378 for a success rate of 36.2%, The remaining forty nests contained 4,439 eggs,
of which 2,747 eggs hatched for a 61,8% rate of success. Six nests were

destroyed by Hurricane David, The most
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turtle would nest, After a turtle nested, a numbered tag was attached to a
posterior marginal scute. Midway through the nesting season, carapace
tags (actually a small disc fish tag) were replaced by live stock ear tags,
which were attached on the traiiing edge of the right front flipper.

During the tagging operation, measurements of the carapace, head, right
front and rear flippers and identifying characteristics of each turtle

were noted. This data was recorded on the Sea Turtle Inventory (Nesting
Data) form (See pages 15 and 16). Nests laid in areas of haevy human use,
below the tideline or other seemingly undesirable Tocations, were relocated,
generally at the base of the dunes above the tideline in relatively un-
used areas of the beach. Nests located in an area extending from Riseley's
Pier south approximately two miles to a training observation tower were
removed and sent to IMS. These eggs were counted and allowed to hatch
under controlled conditions. A1l other nests, after being located, were
protected by burying to a depth of six inches, a four foot square,

eighteen inches high cage, made of 2" by 4" electrically welded wire, over
the nest. The case was then marked with yellow surveyors plastic tape

and an 8" by 20" white sign with red lettering stating "Endangered Wildlife
Nest Do Mot Disturb." Each nest was tagged using a small plastic tag
attached to the protection cage. This tag was marked with the date, nest
number, Tocation and number of eggs in the nest. Once a nest was protected,
It was checked occasionally until hatch-out of the young was observed.

When hatch-out occurred, which was normally from fifty to seventy days,

the nest was re-entered and the unhatched eggs were counted. The number

of eggs that did not hatch were compared to the total number of eggs for

each nest to determine hatching success.




not the mdon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turt}e returned to the beach_after 14 days (July 12 and July 26, l979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair-nighy with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting fhe tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

HurricanevDavid which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this 1light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatﬁh-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, nb clear conclusions can be drawn. The nests
that'had sand'deposifed over them by the storm would have failedvcompletely
without human intervention. 'One nest of 150 eggs laid on July 5, 1979
produced 101 hatch]ings for 67.3% success. When this nest was entered,

about eighteen inches of sand and matted sargassum weed were removed from
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over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach -
was attempted using map 1, page 19 . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At Tow water, from
the base of the dunes to the water line, is as far as 150 yards, The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at low water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pavalion where the turtle pushed a trash can aside to use that

spot to lay.

10
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not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach.after 14 days (July 12 and July 26, l979).
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Hurricane David which passed through the study area in late August
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yious]y tagged turtle number 33-796, later tagged IMS 26 flipper tag.

This turtle returned to the beach_after 14 days (July 12 and July 26, 1979).
The first clutch was laid on a rainy night at 2215 hours and contained

149 eggs. The second nest was laid on a fair~nigh§ with good visibility
but no moon at 2230 hours. This nest contained 157 eggs. The time

ashore was about the same each time, and for each nesting the tide was

near high.

Several unusual eggs were discovered during the study. Many subnormal
size eggs were found. The most unusual eggs were a double and one triple
yolk. Both these eggs were transported to IMS where they were artificially

incubated. Neither of the unusual eggs hatched.

Hurricane David which passed through the study area in late August
1979 destroyed six nests, inundated six nests and deposited up to eighteen
inches of sand over four of the inundated nests. The destroyed nests were
completely washed away. Some of the partially developed eggs were found
in the debris of the high water mark. The nests that were barely reached
by wave wash seemed to be unaffected by this light inundation. Nest of
July 24, 1979 had 123 eggs hatch for 100% hatch out. Another nest, however,
under nearly identical conditions and laid on the same day, had only 48%
hatch-out (76 of 159 eggs hatched). Since the nests were not opened
immediately after the storm, no clear conclusions ¢an be drawn. The nests
that had sand'deposifed over them by the storm would have fai]ed'completely
without human intervention. One nest of 150 eggs laid on July 5, 1979
produced 101 hatchlings for 67.3% success. When this nest was entered,

about eighteen inchés of sand and matted sargassum weed were removed from




over the hatchlings. It was the opinion of the technicain that the

hatchlings were not capable of making the ascent to the surface.

Correlation of beach contour to turtle utilization on Onslow Beach
was attempted using map 1, page . The areas at two miles north and
south appear to have the greatest utilization. The beach contour from
one to three miles north is a very flat wide beach. At low water, from

the base of the dunes to the water line, is as far as 150 yards. The
area from .5 to 2.5 miles south has a high berm with no more than 30 yards
of flat beach to the water line at Tow water. Also, in the section from
1 to 1.5 miles south, the beach composition is largely shell fragments and
sand stone. With this information in mind, and a visual examination of

map 1, there seems to be no preferred types of beach contour.

Toward the end of the nesting season, turtles spent less time on the
beach. Also after several observations, it appeared that there was some
urgency to the nesting activity. Turtles would choose the nest site
rapidly, nest, then return to the ocean with fewer rests. Evidence being
turtles missed by technicain during normal 50-minute patrol cycle.

Also, the choice of nest sites seemed to be done with less care. One
nest, August 9, 1979 (130 eggs) as an example, was laid in front of a well
lighted beach pava]fon where the turtle pushed a trash can aside to use that

spot to Tay.

10



S o R TS

not the moon phase or weather. Evidence for this was the return of pre-
viously tagged turtle number 33-796, later tagged IMS 26 flipper tag.
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July
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Crawls

32
31

Note:
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TABLE 1

GROUND SURVEY ONSLOW BEACH

Nest Nest Removed Turtles
Nests Protected For Headstart Tagged

0 0 0 0
16 14 2 2
26 19 7% 12%
21 15 sk Lok

(7-17-79) Remove 1 double yolk egg from protected
nest for H. S.

Two of the 12 were returns

(8-6-79) removed, triple yolk egg from protected
nest

Three of these turtles previously tagged July 79 on

Only Beach - 1 turtle previously tagged by
University of Georgia, Athens (#NC0020)

//
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SUMMARY OF NESTING ACTIVITIES AND SUCCESS

TABLE III
|
|
\
|
|

No. No. Percent of
Month/Day Note Eggs Hatchlings Success
Aug 7 (8) 156 8 5.3
8 (1) 104 36 34.6
9 (8) 116 22 18.9
9 (1) 110
18 8.2
9 (1) 110
9 (2) (8) 130 1 0.8 i
1] (1) 125 63 0.2 |
14 (8) 125 92 73.6 \
16 (9) 100 e ok
16 (2) (8) 92 43 47.5
16 (2) (8) 99 85 84.8
16 (1) 98 75 76.5
17 (9) 100 - - - -
63 (10) 7077 4037 57
40 (11) 4439 2747 61.8
14 (1) 1595 912 57.2
9 (8) 1043 378 36.2
Note: i
(1) - Removed for Headstart
(2) - Redeposited Eggs
(3) - Nest opened by Raccoons
(4) - Inundated by tide at full moon or David
(5) - Released all Hatchlings
(6) - Destroyed by David
(7) - Double Yolk
(8) - Late nests taken up after 60 days and sent to IMS
(9) - Unprotected or not counted
(10) - 1979 Totals
(11) - 1979 total minus all nests removed for IMS (Notes 1 & 8)

&

13






=
g
ct
= 2
2
=1
)
o

:

A10r

ISNdav

Graph 1
Turtle crawls including those that ended in mesting
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SEA" TURTLE INVENTORY
(Nesting Data)

Marine Corps Base
Camp Lejeune, North Carolina

Date Female Nested &- 2 -79 Nest No. /3 Tag No. 32 Time 2/ ¥S

Date Eggs Hatched Nest Location (Miles/tenths fron Risl

Pier) (jns
Visibility @QJ 25-3opleather Conditions FG-L'n, 0/0 C/OU({
Wind Speed and direction §-)Jo S w  Air Temperature o 7 4 ‘c
Water Temperature REC% Time Ashore (Known or estimated) |.S b
Carapace Length ,,2/ /O z Carapace width uumé/g /p oéé,ég__
Carapace condition (Damages/barnacle infestation, etc.) 'Z%Laaun<u4L5 C;goC! ;
Head length/width | . Right front flipper length / /q[,/
Right rear flipper length // / v Estimated weight 00 - 225 lé,g
Flipper condition (cuts, missing pogtionspetc.) a.ﬂ sz’zl,g 1;,
Body pit length/width & X ¢ ;'”Debth to egg chamber 12 i -
Time of nearest low or high tide O /] 4S5 ;
Distance of nest below. or above high tide line IL_m

Comments: 7&4_7‘& /ﬁ/ Aé o A/é// %aaé//u C’chou ‘

meaes oMg;lé ga?j‘__&g/,ﬂS/ 141-/

At sty Lo i ,uc,s% /2

Summary of Instructions: Conduct tagging and collection of pertinent nesting
data during peak nesting periods beginning approximately two nights prior

to each full moon, June through August. Begin survey one-half hour after

high tide. Attempt to tag nesting turtles after they have begun depositing
eggs in egg chamber. Use lights only sparingly in accomplishing the operation.
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