Auguat 1, 1989

deorge Balazs

Hational Marine Fiaheries Service
2570 Dole Street

Hoenolulu, Hawalil g6822

Pear Qeorge;

It was a real pleasure for Mike and myself to talk with you on
the radio last week. 1It's beneficial to recelive suggestions and
comments on the methods and results at this time when adaptations
and/or ochanges can be gpplied, instead of waiting until the next
nesating season. The invitation to cgll 1= always gpen!

We did receive the mototool, 3M reflective tape, instructions and
other information on the plane this morning and we had a chance
to read your letter, Craig did send us the recovery tag
informaticn as well as cther data on the sea turtles at French
Frigate 3hoals, It iz interesting to read some history on the
turtles that we are seeing here! Most important in having this
information available to us i3 that we can use it as a guideline
to review this data and check the accuracy of the data we collect
(i.e., carapace lengthsa).

We will be reading the mototool instructions and practicing on

the scutea you sent so that we are able to apply it ontg the
turtles as 3oon as posaible. We appreciate Your precommendations

in regards to the safety in usaing this tool and will take heed!

Both of us will have the opportunity to use the mototool for
evaluation purposes. One goal is to have g suffigient sample of
turtles to obtaln substantial data. We will apply the mototool on as many
turtles as possible but cur mipimum will be 20 turtles on East Ialand.
The turtle oBsmp on East will be shut down at the beginning of
september, therafore, there will be a sample of turtles on Tern
Izland with the mototool identification - in this way, we can
moniter its progress after September as well.

Trial with the 3M reflector tape will be performed in this same
manfner gs well, After much discussion, we feel that at this time
in the nesting season it would be beat to maintaln the painted
numbers when applying the mototpol. WE WITT—be —keeptug—
descriptive notes Om @I SecondaEry fdentification applications.
This will hopefully allow wus to evalumte and make a fair
comparison of the methods used so that we may make scme helpful
sauggeatliona, We are more than Wwilling to kry these methods of
temporary identification at this time in preparation for next
nesting season - it certainly 1s beneficial all around to have

a temporary ldentificaticon that would last the entire nesting season.

In regards to the Deco REez - unfortunately it has not shown Gto
have the same r&tEntiun:tima as the turtles at Sea Life Park! We



applied the Deco Rez on the turtles for over a month periocd of
time and found that that it lasted anywhere from 7 to 24 days,
after whioch only remnants remained. In the field, the Deco

Rez appears to dry slower than that applied on the park's
turtles {(over 20 minutes, at which time the Daco Bez was 3t11]
aticky). A majority of the time, the turtle would be orawling
when palnted then afterwards procede to begin her body pit a0
that the soll coats over the freshly painted number. The Deco
Rez had been applied on the carapace after being wiped firast to
remcve loose sand/aoil. Ineluded with this is a sample of the
Deao Hez that we used here. We too are puzzled as to why there
is such a difference in its retention batween the sample turtles
at ©Sea Life Park and those here, although there are a number of
factors that play a rola (i.e., soll/sand, slightly damp carapace).

As was mentioned over the radioc, we would like to see something
besides the Deco Hez being used as a temporary identifipation -
one reason belng the toxlelty of the Deco Hez itself as well as
the xylene which 1s sald to be the sglvent to remove it (actually
it does not take the Deco Rez off unless it is still wet).

We will keep you updated on the progress of the mototool and 3IM
reflector tape applisations,

We are currently rechecking all W-series tags to ensure they are
all elosed completely. The value of these tags in the reoovery
program are understood 3o we are makiog every affort to recorrect
any errors in ita application. These tagas do ssem to be slightly
\\iardar to apply than those applied last year but the cause of the
hed taga can alaso be attributed to the persons applying the tags.

Enclosed 18 a list of tags that were used for practice as well as
those that were shed. There will be a complete list of all tags
lost/wasted at the end of the season.

The tag list and turtle sighting data that is included iIs & more
precise copy than the earlier one sent to you. We have had a
chance to double cheok through the field notes and make necesaary
corrasagtions to the data. We found it te our advantage to begin
editing the data and checking it against the fleld notes at this
time 1Iipstead of walting until the end of the season. You will,
of course, be sent a complete finsl copy of the data at the and
of the seazon.

In reference to the data, there can be seen some diserepancies ip
the carapace lengths - these turtles have been put on ocur ‘“needs
11st" 80 that the measurement can bs performed once again. Under
the oaategory "Color®™ the "38" stands for Deco Rez and the "H©
stands for the Ace Hardware paint (which we are currently using).

The total number of turtles nesting on Tern Island has increased
from last season. There have been a total of 39 nesting females
toc this date, 23 of which have been new Identifications.
Approximately 125 nests have been marked on Tern thus far and are
for the hatchling suocess study.
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It has been a busy season and Mike and I are having a great time
working 'with the adult females as well as watoching the hatehlinga
make their way to the ocean - what a special experience this has
been for the both of us! We would like to talk with you at your
convenlience; 1t seems better Iif we go around your schedule aince
one of us 1s herea on Tern &t one time, and we certainly can't go
far. It works really well,; wheno you get iIn touch 'with the
Honolulu office to set up a date and have them relay the message
te wuws., The besat reception was at T:30pm when you drove up the
hill - you came in loud and elear, Either T:30pm or Ti00am is a
good time on our end. On Mondaysa, Wednesdays and Fridays, we do
make contact with the Honolulu office at T:30am.

Once again George, thank you for making contact with us, it 1=
beneficial for the turtle atudy te handle any concerns and
quastions now ilnstead of at the sand of the asason. Mike and I
look forward to trying thessa new methods of temporary
identificatlion and talking with you iIn & few dava. Take care!

Aloha and Mahalo,
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July 30, 1989
HOAM Fisheries

Honolulu Laboratory
Dear Glynnis and Mike:

This will be a8 fairly =hort note, =ince I would prefer to do
our "communications"™ by radio now that we've established a
nprotocol” (if that's what you call it!) for talking to one
another. Also, it's a weekend here now, I'm at home, and the
kids are urging me to do things with them.

I can't tell vou how delighted I was to receive your letter with

the invitation for direct radioc communications. Nothing had been
established specifically for this, so I had assumed, with just reason,
that the FWS office felt it unnecessary, or inappropriate. I1'm

glad Glynnis sent a copy of the letter to Ken McDermond so there
are no misunderstanding. 7T would have radio-called you right after
getting your letter, but thought I would wait for the Kila's arrival.
Please believe me when I =ay that there was absolutely no problem

on my part that additional info didn't come back on the ship. I

was happy to receive what vou sent, and pretty amazed vou evVen

had the time to do that,given the abundance of turtle activity.

The package with thiz letter containsthe items we discussed. The

most important (besides the 100 tags) is the Dremel "free-wheeler"
moto-tool. You probably know that Dremel has been around for a very.
long time. But only with AC cord plug-in. The rechargeable is a
fairly new item that I "stumbled" acroszss in a mall-order Jensen
catalog. To my knowledge, no one as yet sells it here in Hawaii.

I'va enclosed photocoples of the instruction booklet,; which of course
should be carefully read by both of you and discussed for any needed
clarification (with me ¢too, by radio). A= I see it, there are two
main safety items, and believe me I am very big on safety. 1) letting
the tool slip out of vour hand; or be zlapped-out by a turtle, so

that the bit comes in contact with you while rotating. At 20,000 rpm
it doesn't take much to draw blood through human skin. Yes, I'm
speaking from experience! When engraving, grasp the unit wvery firmly,
like holding a fat pencil, as near as youn can to the rotating bit.

I know this will feel awkward at first, Eﬂg practice will get you used
to it. 2) The other safety problem wouldyif the bit were to strike
accidentally a very hard surface | harder than the turtle acute)
and break, causing pleces of the bit to hit vou 1in the eye or
elsevhere. In order to be super safe, please consider wearlng plastic
safety goggles when.doing the engraving. I haven't been doing that
myself, but I really should. And,of course, you folks are much more
removed from medical treatment centers.

I recommend that you engrave one of the turtle's Inconsl tag numbers,
omitting the letter prefix. That will only give you 3 numbers to do,
except for tag-resighted turtles that have not had a new tag applied
to them. Some turtles might he encountered that need 5 numbers

(10,000 series tags), but those are probably few in number. I would



: Page two

engrave..at a site in the posterior region, out of reach of those
"smacking” front. fiippers. Consider even using the 4th or 5th centrals,
or the 1lth or 12th marginals or the postcentrals. However, these
latter sites wouldf®ffer a place to position and rest one's fareamqjan
andielbow. A 4th or 5th central might therefore be ideal. Do one
engraving per turtle, and try using the epoxy bottled paint (with

brush built into the cap) that I've enclosed. I've been using this
when engraving wild immature turtles. It's very convenient,and durable
this way. HKeep in mind that, although vou are just doing some
"late-season" experimental trials with this gadget, we might as well

do it with two cbjectives in mind. That ig, facilitating easier

re-ID withipn season when encountering a nesting turtiey and longterm
identification, should the engraving be retained for years. Personally.
I have a suspicion that it will be, but it remains to be shown.

The Inconel tag is the foundation means of ID, but secondary and
tertiZary back-up are highly desirable.

I have enclosed several turtle scutes that I've engraved, and that

¥ou can use to practice on. However, these are hawksbill scutes, and
therefore generally thicker than greens. However, 1t iz my experience
now that lots of variability exists between greens,and that larger
greens have thicker scutes than smaller greens. What you will want to
do is engrave as deep as possible without goingthrough the scute into
tissue (cartilage) and bone. If you 2o breech”this barrier every so
often, I wouldn't worry akout. Just try as best possible to stay in
the scute, but as deep as possible. If you are like me in your learning
process doing this, you will tend to engrave too shallow at first.
Another thought- find the very most comfortable site &no rest your
hand and forearm on the turtle, and then engrave the numbers. It
doesn't matter in what orientation the number ends up on the turtle.

I say this because, with these numbers, You are going to have to get
alot closer to re-read them, then with larger paint numbers more
visible from a distance. But they will =still represent an advan 2,
over reading the flipper tag number, withiflash light necessary right
by the turtle's eyes. And yet anufher comment, the size of the number
You can engrave;in my experience,is dictated by range of the rotation
of one's wrist working in conjunction with vour thumb, first, and
second fingers, as they grasp the unit like a pencil. The size of

the numbers on the enclosed scutes is the maximum comfortable size
that I can do. I feel these are entirely sufficient, although if

they had to be smaller that would be fina too. Az I mentioned by radie,
on a fully charged unit I can do 30-35 turtles with 3 numbers on

each one. But this comes after several months of practice.

I1've experimented with several bite and the one I'm sending is the
best all-around one. The cutting edge you will use with this one
is of course the 90-degree (right angle) top edge of the eylinder.
This will come naturally into place when the unit is held as You would
a pencil. There iz no need to remove the bit from the unit, although
I've enclosed the necessary little wrench, and the instructions tell
you howfo do it. I'm sending an extra bit, just in case this one
breaks, though I doubt it will. —
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Page Three

I believe that sea water would mean death to this unit, =o You wilil
want to excercisefare about that. 1If You haven't guessed by new,

I'm absolutely crazy out this 1ittle unit. At 20,000 rpm, I consider
it my oWn portable dental drili. None of the students have yvet
taken-up Eﬂﬁffer to fix teeth, though! oh ¥es, the second unit T
mail-ordefed the other day won't be here in time, =0 you're being sent
the ene I've been using.

I talked Romar Sales into selling me a quart of fresh Deco-Rez, instead
of the usual gallen minimum, I'11 e using this to repeat tests,
along with what you send back to me, on turtles at Sea Life Park.
The owner has been in contact withEhe manufacturer, ang quite
frankly they, like us, can't figuFe oudiwhy its not working up there
better than it has. 2 copy of the manufacturer's instructions are
enclosed, which were just given to me. Thera's nothing striking in
here that I can see. However, the Romar owner did say it might be
possible for the company to supply an additive in which a couple
drops could be mixed in,just before Painting the number, which would
speed-up the drying time.

The 3M reflector stickers can be tested however You wish., You wiill
probably want to cut some into smaller pieces/different shapes. However,
also try one or twoe whole, since when You cut them you fracture a
Sealed edge which almost cartainly lets water renetrate more easily.
This may reduce adhesion, but I simply don't know. in any event, these
stickers are not a very high priority item in my mind. I don't hofd

much hope for their being $ucce$sfulfpractica;,when compared to Ehe
potential of the engraving.

I had the vHS'%urtle special” made for loan 'to folks like ¥You out at
FFS, but have not viewed this particular cassette myself. I hope it
turned out OK. we have beta at heme, 1ike all loyal local people do
in Hawaii. Now that beta is dying, my wire constantly reminds me that
it was I that insisted on beta,when she wanted VHS! Pleage return the
tape on the next subsequent flight, as I will next loan it te one

of our NOAA vesgsels in the east Pacifie that has Personnel doing

4 small pelagic sea turtle Study. The ship will touch port in Man-
zanillo in two months. (I'1l be talking to them by shortwave radio
too- fun,huh?)

I talked to Craig Rowland about the "recnveQﬁrgﬁcnrds" data sheets
current to Dec. 1988. He said he would take;o sending you the copy
unless I heard from him otherwice., He's a re{iable fellow (he worked
for us first) so wiii assume its done, before he left for 1 month
vacation. Please use the sheets to mark -up with new entries YOou are
seeing this season. 7If returned to me at the end of the season

it will make things easier. And then later I'11 give you (and Een

at Tern) a clean up-dated copy.

This letter ended Up longer than I expected, but I type fairly fast

so that's OK. In closing I should sqﬂﬁhat ¥you two appear to be doing
one heck of a fine job up there. I have no concerns op gquestions

about the data being generated. T noted in Glynnis' letter thag,nn

less than 3 separate times I_was asked to eXpress any concerns I

might have, especially ahdﬁyﬁata. I have none, it all lﬂukqiand sounds
over the radig_great.



Fage four

Even last year the data turned out exce ent,; although a lot of
editing work was needed here, in view uﬁéﬁe fact that 7 or 8 different
people had contibuted to the field work and made entries in

the fleld note books. Just for clarification purposes, I want you

to know that cgnecerns of mine in the past were not related to

the quality offthe data. Instead, they focus upon degree of impacts

on the turtle® we are studying (and other wildlife) as the result

of the study, and the mental and physical well-being of the
personnel I was responsible for at French Frigate Shoals.
said that, we now move ahead to do the best
lessons ofthe past, and what
day.

Maving
job possible building en
We are constantly learning new each

Best regards, Aloha, and again, welcome to the magnificent realm
of the "Honu Chana™

George Balazs

PS This 1is surely saying the obvious, hqyg;mehim93that's OK and
desirable for the "thinking-process"~ The paint is put into
the engraving to make the numbers stand-out for readability.
The paint, no matter whatfkind is used, should have enhanced
durability because its down in a "groove'; protected from the
abrasions and other forces of "wear" more prevalent to the
surface of the turtle's shell. And now let's see if this

logic hold's up under test. I guess the worst thaycan happen

is that the paint can come out (off) before the geaso é$s OVer.
But still that would leave an engraved number, albeitydifficult
to regd.

Tou should feel free to pass messages to me asking for a radio
schedule based on your best days/needs ete. I can come up at
Jam almost any morning. Evening are ok, but perhaps a little
harder because I have to go out in my€ar if we talk for more
than 10minutes {dugﬁh neighbor's TV interference problems).
now have a 7.mhz antenna for my car.

I
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Record# DATE PAINTID8S COLOR TAGNO TAGPOS NEW_OLD
1 07/30/88 _{ W w508 L H®
2 05/03/89 {gﬁi} W W6 L X
2 0B6/03/89 10 W ane R 0O
4 05/05/89 11 W Glas R O
5  05/03 89 11 W {3701 L O
6 05/05/88 11 W 3810 R
T 05/03/88 12 W BH74 L 0
8 05/03/89 12 W OBTS R 0
0 08/03/80 123 W W2T R34 X

10 05/03/89 14 W28 E &
11 05/25/88 14 g Wilae L =N
12 O05/0%/88 15 az208 L 1]
i3 9v/08/89 15 '] W2gh R23 X
14 OQ8/18/88 16 W WTT R34 ']
15 06/22/8% 16 g281 L1z 0
16 06/10/89 18 |7 W WTE E X
17 05/089/88 18 W W42 B K
la 05/09/89 18 W Wil E N
| 19 05/09/89 19 W Wd4 L. &
| 20 05/09/89 19 W W46 R N
21 O%/07/89 20 8712 E D
22 05/07/83 20 9714 L B
23 o8s22/89 21 W was L |
24 0B/22/89 21 W waT E XN
25 OoR/08/ 89 22 4251 L 4]
26 06/08/89 22 4252 R 0O
27 08/08/89. 23 W W30 E N
28 05/08/88 23 W wWa2g L N
20 DE/08780 24 W K33 L34 N
30 05/708/889 24 W Wil L N
31 o05/08/88 24 W w3z B N
32 05/08/89 25 W W36 B X
33 05/08/89 25 W W37 L34 N
34 07/25/89 25 W W38 R )
35 07/25/89 25 W wWi82 L23 N
a6 07/25/88 25 W w483 R34 N
37 05/08/88 28 W B3G5 E 0
38 Q5/08/88 26 W a366 R4S o
a8 05/08/8% 27 W W38 L34 N
40 0&5/08/89 27 WO D2eg  Rad o
41 0O5/08/88 28 W GOSS I O
42 ‘05/08/89 28 W W40 E X
43 05708788 20 ] 3618 R 0
44 0D3/08/89 30 W 6192 L DO
45 OB/08/89 30 W 6183 E 0
46 05/09/89 M W W43 E K
47 05/709/85 381 W 2387 L 1]
48 05/24/89 32 W 102 R34 W
49 05/09/89 32 W 3615 E O
B0 05/08/89 32 ¥  |3616 E 0
G1 05/24/89 32 W W10 L34 X
52 03/08/88 33 W G213 L 0
53 05/09/89 233 W b wWay E X
B4 05/10/89 34 W Wam E K
85 05/10/89 34 W wW4s L N
B& O08/0B/89 35 1] 3541 L ]
=4} AR AN Jan O aE B e - -



58 03/10/88 38 W W52
59 05/10/89 A8 W W5a
80 08/19/88 af g Wase,
81 o05/11/89 37 W wW5a
62 05/11/89 a%v W WAT
83 065/11/89 348 W 4271
64 05/08/88 38 W 4272
65 05/11/89 39 W WEO
€8 05711789 39 W WEQ
67 05/14/89 40 W Wan
88 05/14/89 40 W wes
69 05/12/89 41 W WE2
70 Di/12/88 41 W W61
71 06/09/89 42 5 G131
72 06/08/80 432 5 5999
T2 08/12/88 43 W 36071
T4 05/12/89 43 W 6266
TS 05/14/89 44 W a7TRS
T8 05/14/89 44 W 9673
77 05/11/89 45 W 241
78 05/13/89 45 W W54
T9 O7/08B/89 45 K Wag4
80 05/14/89 48 W 3453
81 05/14/89 dﬁf,1} W 3432
B2 D0B8/14/89 48 W GOOG
83 08/709/89 4gf;bj 5 Walo
84 05/15/83 50 W G261
8BS O05/15/89 B0 W |3ﬂ43
8 07/08/80 50 ., W W75
87 05/16/89 32 “ W 6148
&8 05/16/80 G52 W =271
83 06/14/89 353 5 wige
B0 O07/23/88 53 W W3
91 07/23/8B0 53 W WdBd
B2 08/08/89 54 5 G0
83 03/15/89 54 W 6199
94 05/16/89 54 W Isucl
85 05/31/89 &8 5 2818
96 05/31/83 55 5 W150
27 o05/18/89 55 W 5448
98 07/23/83 355 W w478

8o 05/30/89 G6 3444

100 03/15/88 56 W 8193
101 06715785 57 W

102 05/16/88 Eﬁ-5? W

103 05/15/39 BO W GO10
104 05723789 60 W Wo2
108 a53/18/89 61 W Wea
1068 05/16/89 61 W W70
107 05/1e/89 62 W 3378
108 O5/16/89 62 ¥ 377
108 03716783 B3 W 3002
1180 05/17/89 63 W 2998
111 05716/89 64 W W71
112 05/16/89 64 W Wz
113 DEs02/88 85 W WiTl
114 06/02/89 &5 W w170
115 06/26/89 66 w243
116 O0G/20/8%9 B6 | W2
117 08710/ 880 67 ¥, wWTa
118 0G5/18/85 &7 W h {E 191
119 O7/18/88 67 W 16217
120 O5/19/88 B8 W 438
121 OT/2B/88 68 W WigG
128 0O5/18/89° B9 W IEIEE
E Al nE 48 /48 ot ol T - =T,
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1g4 U§/18/89 70 W !—aqu R O
125 03¥la/a8 70 W WTe L N
126 05, B 89 T1 W B368 L2 4]
127 05/14/88 71 W 7181 R -0
128 O5/23%ga T2 W waT L X
129 07/ 24% T W Waao B N
130 07/24/8 Tg,Ta W WiT8 L34 X
131 o06/02/89 T4 5 wieg L N
132 op&fp2/89 T4 5 WiGs8 R3d K
192 0B/ 14/88 T4 W w547 L N
134 05/19/89 75 W B6- R O
135 05/19/8% 73 ¢ W 568 L 0O
136 08 02/89 TT-? 5 2237 4 L1
137 O06/02/88 77 8 2235 L ©
138 Q& 02/88 T7 5 3145 Ra4 1]
138 o8 02/83 TT 5 3305 L2 0
140 06/04/88 78 W w194 L X
141 06/03/88 T8 5 wigg :
142 0&5/19/88 T9 W Weg R34 N
143 05/16/89 Tdg,g| W 3127 L O
144 05/20/88 B3 g1 W

145 05720789 84 W Wa3 L N
146 06/04/89 85 W 581 L. 0O
147 065/03/89 &5 880 R D

148 06/20/89 86 5. W

140 0805/ 89 A8 W G601 L 8]
160 08/05/89 88 W G111 R D
151 o08/264/ 89 849 . W24B L N
152 06/26/89 B9 z w247 K N
153 07/21/8% 8% W Wd42z R23 N
154 05721788 90 W WHE L N
186 05/21/88 80 W 5276 R O
156 Q&8 23,89 01 W wWan B N
157 O0B6/23/89 91 W Wag O
158 05724789 92 W 5aa7 B L8]
159 05/24/89 82 W a317 L2 &
160 05/25/89 93 5 w112 R N
181 O0S5/725/88 93 5 W11z L N
162 0G/08/89 94 W 3427 L D
163 O08/18/89 f4 5 Wag1 R N
164 05/23/80 095 W 3758 L 0
185 05/24/89 95 W Wind R X
166 06/06/89 B8 5 ad20 L2 8]
167 06/06/89 96 5 ’2223 D
168 05723789 98 1] We1 R N
169 06/13/89 97 W j W56 R X
i o08s1as80 Oy W Wass L N
171 0B/25/89 97 . 5 6149 £ ‘D
172 05/25/89 97 5 wWilse R N
173 D06/05/89 98 L w200 L. N
174 Oa/05/89 98 W Wiog R M
175 06/05788 99 W W3gd R23 N
176 O06/05/89 99 W K303 [L23 M
177 06/06/89 99 W 15179 T, A
178 05/23/89 100 W Wo3 L N
179 05/23/89 100 W W54 R XN
180 05/23/889 101 W Wos L34 X
181 O7/08/8% 101 W w280 L X
182 06/18/89 101 s + K380 R X
183 05/ 23/89 102 W wWaa R N
184 06509789 10@}D1 5 . Waz22 L N
1B5 05/26/89 105 I 8 " W126 L X
1868 Q8707780 105 W w527 ] M
187 05/24/89 106 W iﬂsia L B0
188 0O7/26/89 106 W rEBli R D



180
181
182
183
1494
185
184
197
193
1898
200
201
202
2103
204
200
206
207
208
200
210
211
212
213
214
210
218
217
214
218
220
221
222
223
224
225
228
227
228
229
230
241
232
233
234
235
238
23T
238
239
240
241
243
243
244
248
246
247
248
249
250
2o1
252
262
254

07/ 23/80
a7/23/80
0524 /89
0G5/ 24/80
05/24 /89
05/724/89
a5/95/89
058/25/89
03/25/80
0G/25/89
05/26/89
08/25/849
05/25/89
05/25/89
0O8/25/89
o7/ 20,89
05/26/89
05/ah/80
05/26/89
05/ 26/89
O5/25/858
05/ 26,89
D5/26/89
D5/26/680
OB/ 28,/849
05/ /26/89
05/26/89
05/26,/89
08/ 10/89
O7/29/808
o7/ 23/89
05/ 26,808
0s/2a/89
07/23/80%
05/26/89
06,/09,/89
08;/30/889
05/ 26/89
05/26.,/88
D5/ 26/88
05/27/89
0s5/27/80
06/27/849
ov/08/89
a7/ o8/89
05/28,/89
08/ 26/89
0G.f2a,/89
05,/28,/89
05/28/88
07/11/89
05/28/889
06/ 07/89
08/25%/89
05/28/89
o8s12/89
08/12/89
05/28/88
07/23/89
05/ 28,/89
07/23/689
o7/,31/89
07/91/80
DS/20,/89
05 /29,/80

107
107
108
108
110129
110
111
111
112
112
114
114
113
114
115
115
116
117
11%
118
118
118
119
127 ¥
121
1223
122
124
123
123
124
124
124
124
125
125
126
126
126

124
128 I1F

128
lﬁﬂri?
1351
138
193
133
1354
124
134
133
135

137
137
137
137
138
138
139
139
zdflqn
141
142
143

| ::!::Emmmmmmmmﬂmmmm:mﬂmmmmmmm::::mt

h &h

UENDENEE N OO0 OB KWLM NE S WSS

|51092
' WdB0
Wi0s
W106
Wi0#a
Wio7T
Wili
w110
G021
6022
8213
ra-mu
3837
W51
097849
o788
W115
W119
6265
Wi20
Wiz1
9663
9682
Wi1d
w124
7156
Wizs
4152
W335
w503
KiT2
w127
Wi00
w471
3537
3360
223
3747
a7z
5216
rﬂiﬁd
5428

=133
W2E8
Wiza
w122
Wiaaz
W1is
Wias
waaT
wWiad
K313
wWi40
Wi41
Wiadh
W545
Wi4z
wWaTg
Wi4h
. WLG2
Daag
[368

j9s48

=

l_'.F:IFEI.—'L"‘:#L".IIHIIE":‘:Il—'i—'l":a:ljﬂ:lm:ilr‘!.ﬂt"ﬁ‘l_'zll_'ml'*ggﬂ

=
Gl
R s R T R B - -

DDDEI'CIEEQHZHEHHGHEI-!F'.'EER:IHHGHEGIEIHI:IDGDDHHHHE-HHD

ODoRHEEREES e e s

L=




TR, bt it i L g . Rk

256 D6/19/89 144 g Wigg
267 05/29/80 144 5 BO26
268 05/20/80 145 5 3412
258 08/28/80 145 5 3245
260 05/29/89 146 5 3437
261 07/08/80 146 W agz2g
262 06/02/89 147 5 “W167T
263 D6/02/80 147 5 W1E5
264 08/19/89 147 5 Wag3
288 0B/14/80 148 W WE3
266 05/30/89 148 g W54
287 05/30/89 149 5 7313
268 05/30/89 149 5 Ta14
269 05/30/89 150 5 7173
270 05/30/89 150 g Tite
271 05/31/89 151 8 Wids
272 07/26/89 151 W Wag1
273 07/26/89 151 W W490
274 05/16/89 152 W 9784
275 05/31/B9 152 5 8783
276 05/31/89 153 5 w144
277 07/21/88 153 W Wa47
278 07/21/89 153 W W46
279 06/01/89 154 g Wisz2
280 D6/01/89 154 s Wis1
281 07/29/89 154 W w504
282 06/01/88 155 5 2666
283 06/01/89 155 4c¢ S 5a72
28B4 06/02/89 157 5 Wi59
285 D6/02/89 157 5 W158
288 06/02/89 158 g W173
287 07/03/80 158 3 W2a1
268 0OT7/2a/88 158 W Wa77
286 07/23/89 158 W WiT2
280 07/23/89 138 W Wi73
201 06/02/89 159 5 Wi60
292 06/02/89 159 p [ Wig2
283 06/02/89 161 8 Wi75
294 D06/02/89 161 5 W176
285 06/03/89 182 5 W177
286 07/28/89 182 W w497
297 06/03/89 183 5

208 06/03/89 184 5 w179
299 08/11/80 184 W w540
200 07/14/89 164 W Wi2a
301 D6/03/88 163 5 W1sn
302 07/14/89 165 W w434
303 07/28/89 165 W._ Wi
304 06/03/89 166 5 jarza
305 06/04/89 187 5 &30
306 06/04/89 187 5 (;135
307 06/04/89 187 s 5194
308 06/02/89 168 5 W1lG4
309 07/13/89 188 W Wa2H
310 06/03/89 169 5 W1g3
211 06/03/89 160 5 Wigd
312 06/30/89 170 5 W1g0
313 06./30/80 170 5 ,BEII
314 08/11/89 170 W v dw53s
315 o06/04/89 171 g ., {B190
316 O08/04/89 171 5 “ iwias
817 06/04/89 172 g " W1as
218 06/04/89 172 5 wWiag
318 07/23/89 172 W Wi66
320 07/23/89 172 493 W waa7

I o L N R e e e iy

&
ﬂﬂﬂ:ﬂmﬂﬂ:ﬂm:ﬂr‘ﬁﬁjﬂﬁﬁ‘ a

& B

3 E‘E £ =
E?ﬂt‘?ﬂt‘hr’m:ﬂt‘*ﬁhEvmemmrﬂ
EHEE NN E SR OO NN OO0 E oD RO DOD O

L me =

=
el
ol B i - - s B R - [ - Rl IR < - - B B

e

o R

B o
FEAEROoOE0EME RSSO o0 e



= ln e

aga
a23
a24
325
26
327
J28
329
430

a3l
a3z

333
334
333
338
aaT
3aa
339
240
341
a342
343
244
345
346
247
344
249
350
351
aa2
a5
354
4455
A56
387
358
359
S80
2681
62
283
264
265
J6E
267
aga
a9
aTo
371
372
3T
374
aTs
376
a7
a78
aTa
380
81
382
384
a4
385
asa

i e T

e el U

aT/12s88
081789
05/19/89
06/05/89
0G/05/89
07/ 24 /80
06 /0689
06,/06/89
06/28/89
o7/22/89
o7 22,80
08/05/89
07./05/89
0T/ 23/89
08/05/89
06/05/89
08/05/89
0D7/16/80
08/04,/89
06./06/89
06,/06/89
08/06,/89
08/06/89
06/25/89
06/25/89
D6/25/89
08/24/89
06/06/89
D&/ DESBD
08/09/89
06 /06,89
06/ 06/89
0606/ 89
0608 /80
08/20/89
06/07/89
08/07/89
oR/21/89
06/21/89
08/0T 88
a8/ 07/89
06,/21/889
08/07/89
Qe/0%/ a9
08/23/89
Qg 23/88
D6/08/89
0v /16,88
06/ 08/ /80
06,/08/89
oG/ 08 89
06/08/89
D&/08/ 89
06,/08/89
08/ 09/ 89
07/14/89
06/09,/89
aT/2a/88
a7/23,/89
06/09,/89
0a/10/89
06,/10/89
08/ 26/89
07/31/89
07/31/809

PR ey b | iy

17d
176 | 15
178
177
177
177
i78
178
179
178
179
1ac
180
180
180
181
181
181
ig2
182
183
183
184
14858
185
185
185
186
186
186
187
187
188
188
189
189
190
191
191
191
191
191
192
192
193
183
194
194
195
196
196
197
187
194
199
1589
200
200
200
201
202
202
204
203
204

o

MWW RN E®SE OO NWmeE o s R W 4

MUODMEZTEERBOHOOOLOEONWS oG W oo WS oo

B A

=
L

oAt ac a0 3 E = e e n e

-
3
(=3

|
ﬁ =
i+ B [T - ¢ B R e B~ o N TR« T o SO TR e B : |

-
i
Ve

b=

L34
R34

EECODOoOE RN ENE N0 NooosdmEEEoMEEoR2Eo =Y

Do EmEEOoODOOHOEES

HEmEQ

b M



388
489
250
381
2352
383
394
395
396
87
398
309
400
401
102
403
4104
405
408
407
408
409
£10
411
412
413
414
415
4186
417
418
418
420
421
422
q23
424
425
4328
427
428
429
430
431
432
433
434
- 435
436
437
438
438
440
441
d432
443
444
445
448
447
448
449
450
481
452

0E/10/88
07 /068,89
06/10/88
DES10/89
06/10/89
08/12/89
06 /13789
06,/11/88
06/11/89
08/ 02/88
0&/11/88
e/ 11/89
Dgs11/89
D& 1189
06/11/89
06/11/89
06/11 /89
08/ 27/ 849
08/27/89
08/11/89
07/16/89
ge/12/89
0E/12/89
07/ 30/89
pEf12/89
bEf12/08
06/12/89
o8/04/89
08/04 /89
o8/ 13/89
07 /26,89
07/ 26/89
ges1a/s89
aT/01/88
06/13,/89
o7 /an/a9
/13,88
of /0689
06/18/89
06/18,/89
06/27/89
08/27 /89
07/23/89
07/11/89
07/s11/88
08/14,/849
oE/14/88
o7/22/809
0D6/14/89
0B/14/89
DG/14 /89
BE/27/80
08/ 12/89
0s/27/89
08/15/88
07/ 22/89
08 15/89
06/15/89
06/16/89
0&/15/88
DE/15/89
OT /28,89
07/28/89
o7/01/89
06/156/89

204
205
205
206
206
207
207
209
209
210
210
210
210
211
211
212
212
212
212
213
213
214
214
214
215
215
216
216
216
218
218
218
219
219
220
220
221
221
222
222
223
223
223
224
224
225
225
226
227
227
227
228
228
228
228
228
230
230
230
230
231
231
231
232
232

A7

won 0 N X UYWLy WD

W E=Eu=EXNWnnE s ER

="

¢

w330
w273
Waa4
W3az
w331
w354
w353
w328
w339
W16
Wadl
w529
w541
w340
Wadz
WaLh
W346
W3T5
W575
4250
9200
w349
W38
w510
W350
6273
W351
W520
W51g
W57
Wazg
wasa
7176
Ti8%
w360
WGOS
w368
w525
WaTe
WaTo
w252
W253
wWag1
w290
w291
6072
6071
w459
3796
5087
5336
w251
W542
Wiz
Wian
wasa
133
B207
208
181
-N337
w500
w501
Wa2an
W2B5

[ R -

[ ]
[T ™

o
= RS b=
- - - - U B RO

bm o
L]
R

N
N
N
K.
N
N
X
)
)
!
N
N
N
N
N
N
N
X
N
LE]
o
X
N
|
M
0
K
M
K
X
X
X
0
a
N
N
N
N
i
N
¥
N
N
X
)
0
a
|
0
a
0
N
K
K
N
0
0
4
0
N
N
K
N
N



B

455
456
487
458
459
460
461
482
453
464
45D
466
467
468
469
470
471
472
473
474
475
476
477
478
478
480
481
482
483
484
485
486
487
4885
455
490
491
492
493
164
465
496
497
198
499
00
501
502
503
504
505
GG
S07
s08
o059
510
511
512
513
Bid
515
Bi6
517
E18

=nian

g4 =233

/01/89
06/16/89
06/29,/89
07/12/89
07/11/89
07/11/89
07/11 Y80
06/16/89
D6/16/89
Desia/89
o7/03/89
08 04 /89
06/17/89
06/17/89
08/18/89
a8/18/89
06/19/89
as/a8/89
07/28,/89
08/30/89
08/18/89
0&/18/89
0T /20/80
06/19/80
D6/19./89
06/19/89
DG/19/89
06/19/89
08/19/89
a6/19,/89
06/21/89
08/21/89
08/03/89
0a/20/89
06/20,/89
06/21/89
0a/21/80
06/21,/89
DEs21 /80
06/21/89
G621 /89
06/ 25/89
06/25/89
07 /08/89
07/06/89
08/23/89
07/08/88
06/24/89
06/24/89
07/31/89
07/08/89
ovs31/88
06/25/89
06/ 25/89
06/ 25/89
oa/25/ 89
OB/25/89
08/ 25,89
06/25/89
aT/i1/89
0e/26/89
08/26./89
Q872689
08/26/88

S i AN

233

234
234
234
230
235
235
238
238
237
238
238
239
238
240
240
241
241
241
242
243
241
243
244
244
245
245
wda
246
248
247
247
24T
248
248
2449
250
251
251
232
252
s5g 453
254
255
255
256
256
257
aid
258
258
258
2549
259
2680
260
261
261
262
262
263
263
264
264

o -

INHNHEHHNHHHHE!tmmﬂmmmmmmmmmmMmm:mmmmmmmmmgmmmmmmmmmmmmmmmmmmgﬂm@u

Wiss

223
‘EEE!
300

a4
a7
2835

W36
w373
#6158
w256
Wiga
fe'.r:m
5248
waTy
W3TE
W394
Wizg
W02
N5368
Wasz
wags
K441
w3g4
Kags
Waaa
WaaT
wWagea
Wago
wWagl
w230
W22o
W518
a168
W3as

Waga
aTaT7
Wiga
Wiono
w234
Wa40
wava
wawT
w23l
wzal

9671
w511
w283
w512
w233
W2a4
2720
I5351
w235
_W23s
W2s7
" W28
w244
w243
w249
w230

[EE S

s
5]
[T e I o R IR o Y o T O o e B ¢

b

%

o=
]

=
o
from B R = B B R o B R T R T R N

e
D menem o

1=
(-]

E®
(45 ]
Ll o B S < B B B o B e < R B R T R o T

HOoOEMEREmER AR O QOSSO EE O oo R

HemEmEmEERE=EOS

M=o E2a=Zao



FrEE= e

D S LF -] L 1L

520
521
G2z
23
524
]
526
527
528
Gza
530
531
532
bk
534
535
536
537
baa
539
540
541
b4z
543
544
543
546
547
548
049
550
551
552
553
554
535
556
BaT
558
338
560
581
562
583
564
565
566
BaT
568
569
570
BT1
572
5Ta
574
575
576
577
578
579
580
581
aaz
583
Ditg

06/ 28/80
08,/09,/89
0E/28,/89
D&/ 28/83
07/22/89
Da/ 29,89

06/29/40 28

07 /01 /689
08/30/80
o7/01/88
07/1a/89
07/14/88
07/14 /89
07/ /04/89
aT/04 /89
o7/04/89
07/04/89
07/05/,889
a7/05/89
07/05/89
a7/05/89
07/06,/88
07/06/89
07/06/89
07/06/89
07 /0689
07 /06,89
DT/ 08/89
a7/ 08/ 89
oT/08/89
ars11/89
0T/11/89
avslasan
aT/12/89
07/27/89
QF/saT/89
o7/i2/80
07/14/89
07/14/89
07/15/88
07/ 15/89
07/18/89
07/18/89
07/18/89
07/18/89
08/0%7 /89
07/21/89
07/21/89
07/ /21/89
07/21/89
07/21/8%9
07/23/89
oT/as/a9
07/26/89
o7/ 2589
07/ 268/80
07/26/89
07/27/89
0T 27/858
07/ 209/89
av/an/89
07/30,/89
07/r30/89
07/31/89
07/31/89

2685
263
266
268
268
26T
T

R
288 ams
271

271

a7a

27e

275

a7a

274
274

275
278

276
276
257

277

278
278
279

2749

280

280

280
ags A8/
282
203
283
284
284
284
2486
848
287
287
2o
288
290 <81
200
Egilqi
202
203
293
204
294
285
295
296
296

297
T
209

300
300

a0l

301
au%*“l
309

-

EEE EWNnNHDESN

E R E R I R S I Rl R R R R R S R RS MMM MMMNMMNMNMNMNMNUDMES S &

w255
w534
a1y
|5179
w459
WasT
w258
259
BETI
359
w427
Wd2m
w430
W263
wWa2az
Waah
w264
W267T
W2ea
w260
w270
wWaTi
w272
W24
w275
WaTa
W279
wW2g2
3405
'EEEI
waaa
W2a2
2Taa
2731
w493
Wag2
W2a9
Na31
wWisz
W2za
W01
43T
3416
w438
w439
Waz26
Wad4

= = WG

Wa48
Wi54
K453
WiT3
WiT4
wWas4
w485
Wi86
Wi87T
w405
"Wi9s
248
271
whoa
Wso7
ERE .
,BEHE

=

=
Lo

[ = B B o B - - R - - - I - - R

g

O O N A R RN O N RN IO O R M RN RO DRSO e e

L34

fres) E?
L] =
TR i e R e B R o e e e B B TR R e B B - - R T R

| 7
L]

=
ra

=
a
st B el - R O B T e - e B

TR ¥, | T Emey | 17 |y, R R - i e A



288
38T
o88
388
290
501
292
583
594
S 1
5ag
oaT7
ik
399
600
g1
G2
B0
604
BON
G06
BOT
608
&0g
aio
611
612
613
G614
G615
618
617
G148
Blg
824
B21

Es ¥ B
08/04,/849
08/06/89
08/06/89
0a/08/89
08/06/89
o08,/07 /a9
0f/07 /88
08/08/89
o8/ 08/ 89
0806/ 88
08,/08/89
08/09,/49
naE/09,/89
0&/10/89
0E/10/89
og/11/89
08/12/89
nR/12/89
na/i6,/89
D&/ 16/ a9
08/ 18/89
ne/1a/88
08/ 23/89
ng/23,/80
06711 /89
O6/11,/89
07/21/89
07/21/89
06/ 02 /89
07/2a/89
07/23/89
07/30/89
07/30/89
Qa/s15/89
08 15/80
07 /27/89

L
304
306
308
06
306
307
307
aoa
a208
309
209
10
210
211
311
312
313
213
314
a14
315
315
A16
316
317
317
318
J18
310
320
320
3zl
321 322~
334 j;‘»}'.%

aag 012)
334

EEIZETSEE EEFEEEEEEEEEEEX

¥ Ut 3K E

E
L]
iy
ks
& &

[0 e - - - - e - - - o O Ol B

=
i
w0
=
o]

= B B el B o B I N I e = S e B« B B

e

IEAEREI[E AR EQDEL

HoEEsEdSEEEEEESENmE




Assessment of Green Sea Turtle Nesting Population
at French Frigate Shoals

FROGEESS EEPORT
October 2, 1989

I. Analysis of the 1988 Saturation Survey Data
f. Data Base Management -

Data from the 1988 field surveys have been extracted, edited,
rigorously cross-checked, coded, and entered into ASCIT files. Eventually
these files will be translated into Paradox dBase files. The data base
covers East Island, Tern Island, and Whale-Skate, and includes a separate
entry for each turtle encounter. Each entry consists of information on
location, date, time, tag and/or paint numbers, observed activity, carapace
length, and incidence of tumors.

B. Estimation of Residence Tilme Modsls -

The data base has been used to generate a pesting sctivity matrix
(NAM) for each island, the first step in estimating residence time models,

The NAM for a specific island has one row for each turtle encountered there
{and nowhere else; crossovers are handled separately) and one celumn for
each night of the season. A given cell in the matrix has the value "1" if
the turtle was encountered on that night, or "0* otherwise.

Several computer programs have been written to process activitcy macrix
data, These are tools which will be used with other Information (such as
confirmed egg depositions) to estimate:

(a) frequency distributlons of successive nights of presence/absence on
the beach;

(b) arrival distributions;

(c) frequency distributions of the number of nesting episodes, duration
of nesting episodes, and interval between episodes:

With these tools completed we are ready to estimate residence time
models, These models enable estimation of the nesting population for each
season on the basis of the number of individual turtles encountered and the
specific survey schedule for that season, The residence time model for East
Island will be estimated first,

C. Estimation of Mesting Populations -

The East Island residence time model will then be applied teo the
historical survey data from East Island to reconstruct the time series of
East Island nesting population estimates, up through the 1988 season.
Models for Whale-Skate and Tern Island will follow. Confidence intervals
for nmesting population size will also be estimated (see below).



II. HMonte Carlo Evaluastion of Estimation Procedurs and Survey Design

A, Simulation Model -

A computer simulation model has been written which will allow us te
evaluate the statistical properties of the procedures used to estimate
nesting populations, The model has three parts:

(&) A nesting population simulater generates a mock NAM for a specified
nusber of turtles (we are using 200). This is done by randomly
drawing an arrival time, number of nests, nesting episode durations,
and inter-episode intervals for each turtle, The random variates
are taken from probability distributions estimated using saturation
survey data.

(b) A specified survey schedule is applied to the mock NAM to compute
the number of individual nesting females seen during the survay.
This mumber is then inserted in the nesting population estimator
{updated using 1988 data) to produce a (simulated) population
estimate,

(¢) Steps 1 and 2 are repeated many times (at least 2000) . In this
manner the statistical distribution of population estimates is
derived for the specified survey schedule,

B. PBlas and Precizion of Population Estimates -

Information gemerated by the Monte Carlo simulations will allow us te
measure the statistical bias, variance, and other properties of the nesting
population estimation procedure. For any set of assumptions regarding the
underlying nesting behavior and survey schedule we can generate approximate
confidence bounds for the true nesting population. Thisz procedure will be
applied to the historical East Island data.

C. Optimization of Survey Design -

The simulator can alsec be used to see how statistical properties of
population estimates, such as bias and precision, vary with survey design.
Alternative survey designs can be compared, and cost factors can be appliad
to determine the trade-offs between survey cost and precisien. The model
may therefore be a useful teol for survey optimization. Survey designs
will be evaluated for East Island.

J. Wetherall
3 Detoher 1989



AGEMIIA

Review of 1988-80 Trench Frigate Shoale
Turtle Monitoring

DATE: October &, 1984
TIME: 9:00 a.m. — 11:00 g, .
PLACE: SWFC Meeting Room

ATTENDEES: Bill Gilmartin, NMFS
George Balazs, NMFS
Jerry Wetherall, KMFS
Gene Nitta, NMFS
Stewart Fefer, FWS
Ken McDermond, FWS
Ken Niethommer, FWS
Glynnis Nakai, FWS
Michael Moser, FWS

TOPI C T ME
Ly Introduction (K. McDermond] & min.
IT. Sommary of 1988 Data [Jerry W.) 15 min.

III. Field Methodologies for 1989 (Moser, Nakai, Niethammer) 30 min.
A Tagging eto,
B. Data recording

IV. Summary of 1989 East Is. Data (M. Moser) 15 mim.
V. Summary of 1989 Tern Is. Data (K. Niethammer) 10 min.
VI. Level of impact (Méser, Niethammer, Nakai) 15 min.
Vil. Where are we in relatlion to our goals? 20 min.

A 1989 (K. Niethammer )
E. Overall (Balazs, Wetherall, Nitta)

VIII.Where do we go next? (Group) 15 min.
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ADULT FEMALE GREEN TURTLES HANDLED AT FRENCH FRIGATE

SHOALS DURING THE 1988 NESTING SEASON. (Oct. 89 wversion)

compiled by G.H. Balazs, BE.K. Choy and M. Yong

N M NSRS e e R RN EEEESESSE S e e o m W R R W OE N N R R S S S e e e e

PNT# NEW Tagcs®
EAST ISLAND
1/96 10103
2
3 10027 ,10028
4793
5 10030, 10035
10172,10173
(]
7/110

8 10044, 10529

10530

9 10031,10032

10

11

OLD TAGS

G264 6265

6128,6143

6l4s

9315,9316

e E

3239,3384

2209,2210
3846, 5319

3581,3583

CFST-LST 84°

151a¥DP  DATES SEEN

EAST 57157 /07
(53)

EAST 5/15:7/11
(57)

EAST 5/15-7/21
(67)

EAST 5/15-8/06
(B3}

EAST 5/16-7/27
(73

EAST 5/16-6/23
(38)

EAST 5/16-7/10
(55)

EST 57167730
(75)

EAST 5/16-7/20
(63)

EAST 5716-7 /26
(72

EAST 5/17-6/22

(36)

CCL

CM

23.

100,

a97.

103.

94,

23.

103,

97.

98,

96,

o

36,10,11
(&)

16,11,
304

12,13,
28 14(5)

TMR, 42,
14¢3)

17(2)

30,13,
12(4)

17,13,
28047

26,38
(3

24,13,
10,1145}

36(2)



12 10033,1003

13/y14 10342 ,10043

14 10036,10037

15 3374,3375
16 10074 9711
17 10038 ,10042
18/112 100329 6068, 6069
6070
19 6081, 6088
6104
20/155 10040,10041
21 PR{ ONLY WO RE-ID
22 10077 5370
23 PN# ONLY NO RE-ID

24 FH# OMLY WO RE-ID

25

9277 ,9342

EAST

E/W-§

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

3/17-7/05
(49)

5/18-8/06
(807

5/18-8/01
(75)

5/18-7/22
{65)

5/18-7/14
[(57)

5/19-7/31
(73)

5/19-6/27
(39

5/19-7/19
(61)

5/20-7 /24
(65)

5/20-5/24
(4)

5/21-7/25
(65)
5/21-6/8
(18}

5/21-5/24
3

5/22-6/30
(39)

89,

a7,

98,

95,

104,

103,

100,

94,

102.

89

96 .

94 .

1]

25,24
(33

wliyld
¥29y(4)

13,12,
14,11,
12,11(7)

40,25
(3

16,14,
13,135(5)

21,38
(3

(1)

13,34,
13(4)

(1)

(o)

12,39,
1204)

(1)

(1)

13(2)



26

27 /82

28

29

30

3l

32

33

34

a5

16

7

1B

10129

9812,9813

10226

10046

10126

10144

PH# ONLY KO RE-ID

GETS, 9778

3140, 3141

3214 ,5230

2246 3634
3645

2263 ,9334

3791,5333
3324

2279

7168,7169

32543255

6055,6002
6093

2234,6123

EAST

EAST

EAST

EAST

EAST

E/W-3

EAST

EAST

EAST

EAST

EAST

EAST

EAST

5/22-6/5
{14}

3/23-T/715
(33)

5/23-T723
(61)

3/23-T /04
(42)

5/23.7/27
(65}

3/23-6/11
(19)

5 /26-7/25
(62)

5/26-8/12
{80)

5/24-7/27
(64)

5/24-7/14
31}

5/24-7/16
{33}

5/26-T/721
(58)

5/25-T/728
(64)

96.

96.

100.

102,

101.

. b

26,

93.

101.

94 .

101,

100,

L

(1)

TMR, 10,
2(3)

30,15
()

30,12
(3)

14,13,
13,12(5)

yil)

12,13,
12,12,
1306

12,30,
12(4)

25,12,
13(4)

25,12
(3)

1312,
13({4)

11,12,
11,11,
12{6)

™R,12,
12, 13{4)



39

40/79

41/87

42

43

bl

45

46

47

48

48

50

3l

52/103

10505,10549

10093

10055, 10056
10094

PH# ONLY NO EE-ID

Lo0gs

10179,10180

10154, 10061

7184 ,7202

3594 6141

6206

9272 ,9290

42B1,4270

3204

PN§ ONLY KO RE-ID

3590, 8244

8180, 8181
8182

4280

2257 ,3584
6121

8176, B177

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

5 /25-8,/04
(71)

5/26-8/10
(76)

5/26-8/12
(78)

3/26-8/15
(81)

5/27-7/10
(44)

5,427

5/28-7,/08
(42)

5/28

5/28-7/29
{62

5/28-8,1
{63)

5/28-7 /04
(37

3/29-8,/08
(71}

5/29-7/26
(58}

(64)

101

106,

78.

105,

100,

94,

98.

106,

94,

95,

L

104,

5/29-8/01 100.5

L0

o

Ln

=]

19,28,
13,11(5)}

8g, 28,
13¢4)

14,13,
23(4)

13,26,
12,13(5)

(1)

(0)

13(2)

(1)

14,11,
23, 14(5)

15,12,
38(4)

13,12,
12(4)

28,27
(3)

11,11,
12,12(5)

13,11,
25(4)



a3

54/104

55/117

56,/106

57

38

59

60/100

6l

62/154

63

B

B3

66

10112,10159
10160

10166,10211
10212

10168 ,10184

10511

10066

10067 ,10200

10068, 10516

FH# ONLY MO RE-ID

10158

PN#f ONLY KO

10124

10250

10127,10128

10072,10238

RE-ID

9343 ,8238

2743, 6184

9324 ,9322

8250,0252

3151,3158
6163

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

5/30-7/22
(33)

5/30-8/15
(7N

5/31-T/28
(58)

5/31-8/12
(73)

5/31-7/26
{56)

3/31-8,/06
(&67)

3/31-6/1
(1)
B6/01-7 722
(31)
6/3

6/02-8/14
(73)

6/02-8/13
(72)

6/03-7/20
(47)

6/03-7/21
[&8)

6/03-8/13
(71}

96.

9%,

9E.

98 .

94,

92.

101.

98.

96,

94,

99,

98.

14,13,
26(4)

13,24,
13(4)

15,13,
25(4)

24,26
(3)

29 .14,
13(4)

14,27,
13(4)

(0)

1913
(3

(1)

13,23,
13(4)

24,36,
17(4)

18,29
(3)

13,11,
13,11(5)

16,12,
13(4)



67

68

69

70/145

7l

72

73

7

75

76

7

78

&0

FPE§ ONLY NO RE-ID

8240,9296
10075,10076
10078,10155

10175 2805

5096,5182

6926,6927

3587,3597

10080, 10081

PH{ ONLY MO RE-ID

10082 9258
~ 9325,9326
10083, 10084
2251 ,6115
6116

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

6/04-6/16
(12)

6,/04-7/26
{52)

6,/04-8/15
(72}

6,/05-7/21
(46)

6/05-8/14
(70}

6/05-T /26
(31}

6/05-8/05
(61)

6/05-6/30
{23)

6/06

6/06-8/21
(76)

6/06-8/22
(77}

6/07-8/19
(73}

607 -804
(58)

90 .

98.

101,

98.

97.

99,

95,

104 .

98.

106.

102,

=

=]

=

=

o]

L]

L

=]

%]

%]

(0)

12,12,
11¢4)

THR, 13,
12,13,
22(5)

20,26
(3)

11,13
12,11,
13(6)

33, 13,
13,13(5)

12, 1T
15,11,
12(6)

13,12
(3)

(1)

12,26,
24,13(5)

12,25,
12,28(5)

13,12,
11,25(5)

11,12,
23(4)



81

23

B

B5

B

B8 /vB

B3

90

91

92

94

95

a7

10085,10210

10089 ,10090

10087, 10088

10092, 10567

10538 ,10539

10104 ,10548

10100

100%6,10097

10208 ,10209

10201 ,10504

6107,6113

3201,3202

3721,5285

3550

3351

9389, 9390

EAST

EAST

EAST

EAST

EAST

E/W-8

EAST

EAST

EAST

EAST

EAST

EAST

EAST

6/07-8/03
(57)

6/08=-T /16
(38)

6/07-7/21
(44)

6/08-7/09
(31)

6,/09-8/01
(53)

6/03-7/26
(53)

6/09-8/06
(58)

6/10-8/13
(64)

6/10-8/02
(53)

6/10-T /26
(46)

b/L1-T /29
(48)
6/10-8/17
(68)

6/11-8/035
(35)

96.

98.

91.

100,

oo,

105,

95.

g,

105,

98.

104,

98,

14,17,
13,13(5)

12,12,
13(4)

22,22
(3)

15,13
(3)

11,16
{3

12(2)

24,13,
11(4)

11,14,
13(4)

13,8,
18(4)

16,29
(3

25,12
(3
14,13
12,14
14(6)

(Q)



98 10116

a9

101 10114 ,10115
102 /148

105 10110,10174%
107 10139
108 10113
109 PR{# ONLY NO
111 10526
113

114 PH# OHLY WO
115 10118,10119
118/ 10123 10125
122

119

RE-ID

6046, 6047
6142

6354, 6355

3610, 3624

9343 ,9350

B237,9255

BE-ID

§200,8151

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

6/11-8/14
(64}

6/11-7/15
(34)

6/12-8/15
(643

6/12-7/23
(41}

6/12-8/10
(39)

6/13-7/21
(38)

6/13-7/14
{31}

6/13-6/20
(7)

6/13-7/29
(46}

6/12-8/19
{67)

6/14

6/14-8/18
(65)

6/14-8,/22
(69)

6/15-8/14
(60)

98.

92.

91.

99,

94,

99,

95.

100.

23.

101.

94,

16,14,
15(4)

11,10,
12(4)

(2

THR, (1)

16,28,
15(3)

12,13,
13(4)

(0}

(1)

TMR, 26
(2)

12,16,
25,12(5)

(o)

14,26,
25(4)

1,15,
12,14,
14(6)

(1)



120

121/
123

124

125

126

127

129

130

131/

ya4

132

133

134

135

136

10122,1019%6
10232

FN§ ONLY MO RE-ID

101495

10149,10524
10325

10131, 10132

10145,10146

10501 ,10502

PHY OWLY RO RE-ID

9283,9284

3721,5285

5183

3777 ,5233

6094, 6099
6100

6051,6089,
E090

9262,9263

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

E/W-8

EAST

EAST

EAST

EAST

EAST

6/15-7/27
(&1}

6,/15-7/24
(393

6/15-8/17
(63)

6/15-6/21
(6)

6/16-8/12
(37)

6/17-8/13
(57)

6/17-8/10
(34)

6/18-7/29
(41)

6/18-8/20
(63)

6/18-8,/09
(52)

6/18-8/19
(62

6/18-8/18
(61)

6/18-7/15
(27)

6/19-7/10
(21)

100,

103,

106,

101,

96 .

98 .

BS.

99,

101,

104,

95,

04,

=

]

e

o

15,13,
14(4)

11,14,
12(4)

12(2)

(1)

15(2)

24,12
(3)

10,11
(3)

13,14
(3)

wliyl5y
(3}

27,13,
1144}

23,11

14(4)

16,15,
14,15(5)

13,14
(1)

12
(2}



137

138

139

140

141/

195

142

143

144

146

L&Y

149

150

151

10

10535,10536

FH# ONLY NO RE-ID

10133,10134

10135, 10136

10215,10216

10546, 10547

10151 ,10152

10153

3322,53%4

PN§ ONLY NO RE-ID

(TRACES OF OLD PAINT)

10156, 10157

10191 8239

10161,10171

10163 ,10164

10192,10193

EaST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

6/20-8/20
(61)

6,/20

6/22-8/11
(50}

6/23-8/05
(43)

6/24-8/12
(43)

6/25-8/21
{37}

6/25-8/03
(39)

6/25-6/26
(1)

6/26-8/25
(60)

6/26-8,/09
(44)
6/27-8/22

{56}

6,/27-8/24
(58)

6/27-8/12
(46)

103.0

94,0

98.0

97.0

100.5

25.5

100.5

101.0

101.0

104.5

90,5

101.5

12,15
(3)

(1}

13,15
(3)

16,27
(1)

12(2)

16,13,
13(4)

26,13
(3)

(o)

16,13,
14(4)

THR,13,

25(%)

14,14,

12,15(5)

16,28
(3)

14(2)



152

153

156

157

158

159

160

161

162

163

164

165

166

1a7

10167,10213
10214

PH{ ONLY MO RE-ID

(TRACES OF OLD PAINT)

10170

10233,10234

10199

10197 ,10198

10194 ,10225

L0188

10182, 10183

10187,10189

FH§ ONLY MO RE-ID

FN# ONLY NO RE-ID

10183,10186

10202,10203
10626

5211,3921

B243

11

EaST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

6,/27-8,/04
¢38)

6,/27-6/30

6/28-T/23
(25)

6/28-8/09
(42)

6/29-7/25
(26}

6/29-T/28
(29}

7/01-8/04
(34)

7/01-8/11
(41)

7/01-7/431
(30)
7/02-8/12
(41)

7/02

7/02

7/02-8/113
(427

7/03-8/17
(45)

B,

9t

95,

7.

94 .

96.

93.

99,

04 .

94,

27

12,13,
13C4)

(0}

12,12
(3)

15,14,
13(4)

THR,13
(2)

15,14
(3)

11(2)

G002

13(2)

13023

THE, 1)

(0)

13(2)

15,13,
14.(4)



168

1ea/
¥92

170

171

173

174

175

176

177

178

179

180

181

182

183

10177

10176, 10439

10178,10205

10207,10543

10541 ,10542

PN# ONLY NO

10220

PH§ ONLY NO

10222,10540

10517,10518

10224

PN# ONLY KO

10223,10229

10572,10573

10239, 10240

BE-ID

RE-ID

RE-ID

12
EAST
E/W-5
EAST
EAST

EAST

EaST

EAST

EAST
EAST

EAST

EAST
EASBT

EAST

EAST

EAST

7/04-8/20
(47)

7/03-8/17
(43)

7/04-8/04
(31)

1/08-8/15
(38)

7/10-8/01
(22)

7/10

T/11-T/26
(13)

7/11-7/12
(1)

T/11-8/24
(44)

7/11-8/17
(37)
7/11
7/12-7/25
(13}
7/13-8/19
(37)
7/12-8/21
(40)

T/12-8/14
(33

84

Bé

9E.

29,

100,

91.

94,

98,

101,

0

o

26(2)

W29y (2)

(1}

12,12,
14(4)

22(2)

(0)

(1)
20,24
(3
11,13
(3)
(1)

(0)

12,13
(3)

12(2)

27(2)



184

185

186

L&Y

188

189

190

191

192

193

194

156

197

128

10220,10227

10230,10231

PR# ONLY NO RE-ID

(TRACES OF OLD PAINT)

PN{# ONLY NO RE-ID

10533,10534

10236 ,10237

10544 10545

10244 10245

10246 10514

10247 , 10248

10507, 10515

10512

PN# ONLY NO RE-1ID

10520,10521

13

EAST

E/W-5/T

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

E/W-5

7/13

7/13-8/13
(31}

7/13

7/16-8/1
(16

1/17-8/11
(23)

7/17-8/24
(38)

7/18-8/15
(283

1/19-804
(16)

7/19-8/10
(22)

7/20-8/15
(26)

7/21-8/17
(27}

7/22-7/23
{1}

7/25

7/26-8/10
(13)

95.

95,

1013

96,

91

101,

100,

29,

92.

9z,

0 (1)
3 (1)
(1)

(1)

™E,13,
12(3)

25 12{2)
0 THMR,28
(2)

-5 16{2)
] THMR
(0)

5 (L)
5 L4020
5 (1
(1)

L] {1}



200

201

202

203

20

205

206

207

208

209

210

211

212

214

10523

10531,10532

10537

10550

10627

10561,10562

10564, 10566

10570,10571

10568 ,10569

10574

PN§ ONLY KO

10628 ,10629

RE-1ID

9289 ,9312

6356,6357

3228, 5409

14

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

7/28-8/22
(25}

7,/29-8/22
(24)

7/29-8/20
(22)

7/30-B/23
(24)

7/31

8,702

8/02-8/18
(16)

8/04-8/18
(14)

B/05-8,18
(13)

B/06-8/21
(15)

8,/06-8/21
(15)

B/08-8/23
(15)

B/15-8/16
(1)

B/1T-8/22
(3}

101.0

94,0

100.0

95.5

96.5

101.5

6.0

100 .0

94.0

14,11
(3}

12,22
(3)
11(2)

(1)

14(2)

La(2)

(1)

L14(2)

(1)

(1)

(1)



15

215 10630 EAST BrIl-8/22  93.3
(1)

EAST IS. SUMMARY

165 turtles 71 tag recoveries B strays 12 tumors
(431) (4.8%) (7.3%)

308 epgg clutches

3.1 clutches per turtle

_________________________________________________________________________
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(7)

8,/03-8 /04
{1}

B/05-B/17
(12)

8/08-8/20
{12}

8/11

B/16

95.

92,

93,

101.

89,

96.

28,

15(2)

12(2)

(1)

13(2)

(0}

(1)

(1)

{1}

(1)

10 tumars
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TERN I5LAND
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(4B}
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3f25-8/09
(76)

5/30-8,07
(69)

5,/30-8,/01
{63)
6/01-8/10
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(&8)

6/09-8/25
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6/15-8/08
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11,12,
14,12¢5)
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14,12 (4)

12,32,
15(4)
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13,25,11
(S)y
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[T 10361 3268 TEBRR 6,/16-7/14 13(2)
(28}
bR 6041,9355 TERN 6/15-8/24 106.0 15,51
(70) (3
BT 10352 ,10353 TERN 6/26-B/20 97,0 15,13,
{55) 25 (4)
bU 10357 ,10358 TERN 7/01-8/17 {0
(47
BY/ 10355,10356 T/W-5 7/01-7/10 103.0 {1}y
y105 (9
bW 10359,10360 TERN T/03-8/17 95.5 16,16,
(45) 12({4)
bX PH# ONLY KO RE-ID TERN 7705 (1)
bY/ 10374 ,10575 T/E 7/12-8/17  94.5 DbIw(D)
213 (36)
bZ 10362, 10365 TERN 7/13-8/11 9B8.0 {1}
(28)
bl/y89/ 10364,10370 T/W-5 7/18-8/29 101.0 TMR, blay
¥1l4 (42 27 (1)
b2 FH# ONLY HO RE-ID TERN T/23 (1)
b3 10368, 10369 TERN B/05-8/21 99.0 (1)
(16}
TERK T35, SUHMARY
23 turtles 5 tag recoveries 9 strays 3 tumors
(21.7%) (39.1%) (13%)

63 egg clutches
2.7 clutches per turtle
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---------
—————————————————————————
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______________

SUHMAEY FPOE ALL 3 TSLAMDS

37 turtles 96 tag recoveries 25 tumors
(31.3%) (8.1%}

571 egg clutches (East & Tern only)
3.0 elutches per turtle for 188 turtles

LTags applied in 1988.
E = East Island, T = Tern Island, W-5= Whale Skate Izland.
Note: multiple islands are indicated in order of appearance on those
Ialands,
®{)= total number of days between first and last sighting during study
period.
deCL = Curved Carapace Length.
®IMR - tumor('s) ochserved, {) = total nusber of clutches cbserved,
Note: numbers indicate days between subsequent clutches and letters
indicate island the clutch was observed on: w = East, y = Whale-
Skate, b = Tern. If only numbers are indicated all elutches were on
the iszland indicated in the "Island® column for that turtle,
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SUMMARY OF GREEN TURTLES EXHIBITIING AN INFIDELITY TO THE ISLAND AT
FRENCH FRIGATE SHOALS WHERE THEY WERE FIRST RECORDED ASHORE TO NEST
DURING THE 1988 SEASON

Compiled by G.H. Balazs
Qet, 1989

EAST ISLAND- B8 (4.8%X) strays out of 165 turtles,

6 East to Whale-Skate. Successful nestings inelude: (1 East),
(2 East), (1 East 2 W-5), (1l East 1 W-58), (1 Bast 3 W-5), (1 W-5}.

1 East to Tern. Successful nestings include: (4 East, none om Tern).

1 East to Whale-S5kate to Tern. Successful nestings include: (1 East).

WHALE-SKATE- B8 (6.7%) strays out of 119 turtles,

2 Whale-Skate to East. Successful nestings include; (3 W-8), (1 W-5).

3 Whale-Skate to Tern. Successful nestings include: (1 W-8),
(2 W-5 1 Tern), (& Tern).

1 Whale-Skate to Tern to Whale-Skate. BSuccessful nestings include:
{2 W-8).

1 Whale-Skate to East to Tern. Successful nestings include (3 W-5).

1 ¥hale-Skate to East to Whale-S5kate to East. Ho successful nestings.

TERN- 9 (39.1%) strays out of 23 turtles.
7 Tern to Whale-Skate. Succeasful nestings inelude: (2 Tern),
(3 Tern), (1 Tern), (2 Tern 1 W-58), {1l Tern 1 W-8), (2 Termn 1 W-5},
(5 W-5).

2 Tern to East, BSuccesaful nestings include: (2 Tern),({l Tern 1 East)
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Table a.--Number of adult female green turtles recorded nesting from
25 May to 18 August 19B8 at Whale Skate Island, French Frigate Shoals
(for 74 nights with complete coverage).

Total No, Ne. of new females Approximate Short-term
Date  ashore first seen ashore No. depositing repeat nesters Long-term
1988 to nest to nest in 1988 eggs seen ashore recoveries
Hay
25 2 2 2 0 a0
26 5 3 2 0 1
27 9 & T 5 2
28 9 6 3 3 1
29 7 s 3 5 0
30 F 3 4 & 1
31 9 4 7 5 0
June
1 5 & & 1 2
2 8 5 .1 3 1
3 5 2 2 3 0
A [ & 2 2 1
5 5 3 1 2 1
[ 13 3 3 B 1
7 T 2 5 5 1
8 9 I 5 8 ]
9 14 3 B 11 0
10 10 i 3 6 i
11 20 &4 f 1a 3
12 16 4 7 12 3
13 13 2 2 11 1
14 22 2 5 20 &
13 12 3 3 9 3
1s 8 & 5 & 0
17 & i & 2 2
18 [ 0 2 [ 0
19 17 9 5 8 2
20 -- -- - s A
2l 19 1 5 18 a
22 21 2 12 19 0
23 19 Q g 19 0
24 17 1 3 16 ]
25-27 == -- - “a i
28 7 ] 2 7 ]
29 10 3 & 7 0
30 13 2 5 11 Q



Tahlé a.-=-Continued.

Total Bo. No. of new females Approximate Short-term
Date  ashore first seen ashore MNo. depositing repeat nesterz Long-term
1988 to nest to nest in 1988 egESs seen ashore recoveries
July
1 7 1 & & 0
2-5 == -- = - 0
B 18 0 2 18 0
7 19 2 9 17 0
8 18 2 7 16 1
9 g9 0 3 9 0
10-13 - - -- -- - -
14 17 2 6 15 0
15 a 0 1 8 ]
16 16 1 7 15 0
17 18 4] 3 18 0
18 24 3 10 21 0
19 21 2 8 19 0
20 14 1 9 13 1
21 7 1 2 6 0
22 9 0 2 9 0
23 15 ] & 15 0
24 14 0 3 14 1
25 19 & 5 15 0
26 18 4 12 14 1
27 16 2 B 14 a
28 10 L & 9 0
29 19 2 8 17 0
a0 14 2 5 12 0
il 11 1 & 10 0
August
1 17 9 7 17 a
2 12 2 5 10 0
3 6 0 3 6 0
& 7 1 2 6 0
3 13 0 [ 10 0
6 10 0 7 10 0
7 10 2 & B o
B B 0 0 B 0
9 15 o 8 15 0
10 6 1 i 5 o
11 12 0 6 12 0



Tabla.ﬁ.--cuuciuuaﬂ.

Total No, Mo, of new females Approximate Short-term
Date ashore first seen ashore Ko, depositing vrepeat nesters Long-term
1988 to nest to nest in 1988 BEEE seen ashore recoveries
August
12 15 0 i 15 0
13 11 o 2 11 0
14 9 0 & 9 0
15 8 1 3 7 0
16 12 0 2 12 0
17 8 1 2 7 0
18 9 0 & 9 0
Total == 139 64 - 33

(2.6X) (23.7%)




Table c.--Mumber of adult female green turtles recorded nesting from
15 May to 24 August 1988 at East Island, Fremch Frigate Shoals (for

101 nights with complete coverage).

Total No, No. of new females Ko. Short-term
Date ashore first seen ashore depositing repeat nesters  Long-term
1988 to nest to nest in 1988 eggs seen ashore  recoveries
May
15 8 B 5 0 5
16 5 3 3 2 2
17 4 3 2 1 0
18 3 3 2 0 2
19 B 4 5 2 2
20 2 0 1 2 0
21 4 3 2 1 2
22 7 [ 4 1 &
23 7 4 2 3 2
24 T 5 4 2 3
25 3 2 2 1 2
26 [ 3 o 1 2
27 B 2 1 [ 0
28 14 [ B ] &
29 10 3 5 7 1
a0 9 6 & i 1
3l 9 & 3 5 0
June
1 13 5 3 8 1
2 & 3 3 3 1
3 9 2 0 7 0
& 13 & 8 7 3
5 13 2 5 11 0
& 13 5 & & 3
) 10 L 4 9 ]
g 9 3 3 & 2
9 18 7 5 11 4
10 12 2 & i) 32
11 22 [ 11 16 3
% 12 19 i 7 s -
13 23 7 4 16 4
14 29 3 8 24 7
15 27 & 10 21 3
16 11 2 5 ) 0
17 15 3 g 10 2
18 18 1 10 17 2
19 17 2 g 15 1



Table.c.--ﬂnntinuad,

Total No. Ho. of new females Ho, short-term

Date  ashore first seen ashore depositing repeat nesters Long-term
1988 to nest to nest in 1988 BEES seen ashore recoveries
June

20 16 1 [ 15 1
21 14 0 7 13 0
22 18 1 8 17 1
23 = e -- == -=
24 16 3 B 13 1
25 13 1 7 12 2
26 21 ) B 17 2
27 24 3 14 21 1
28 22 3 12 19 1
29 pa i 0 7 21 0
30 17 2 B 15 0
July

1 21 12 18

2 11 B 9

3 13 7 11

4 11 [ 10

5 20 B 20

6 12 1 12

7 19 [ 18

] 17 B 17

9 23 8 23

10 10 3 ]

11 24 10 19

12 20 13 15
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Tubla. c.,==Continued,

Total No. HNo. of new females No. Short-term
Date ashore first meen ashore depositing repeat nesters Long-term
1988 to nest to nest in 1988 egEs seen ashore recoveries
July
26 13 0 7 13 0
27 14 2 7 12 1
28 14 0 3 14 0
29 14 0 & 14 1
an 12 2 8 10 0
31 7 0 2 7 0
August
1 12 0 g 12 0
2 12 2 5 10 0
3 12 0 7 12 0
& 13 2 8 11 0
3 10 0 7 10 ]
6 9 2 7 7 0
7 4 a 2 & 0
] 8 1 3 7 0
9 14 0 7 14 0
10 [ 0 3 B 0
11 B 0 3 & 0
12 8 0 [ 8 0
13 B o & B ]
14 6 0 & 6 0
15 5 o 3 5 0
16 5 1 3 & 0
17 7 1 4 6 0
18 6 0 5 6 0
19 10 0 3 10 ]
20 10 1 & 9 0
21 11 0 5 11 0
22 3 0 0 3 0
23 [ o 2 6 0
24 5 0 1 5 ]
Total -- 204 587 = RE

(2.8) (A3 0%




Table b.--Number of adult female green turtles recorded nesting from
13 May to 29 August 1988 at Tern Island, French Frigate Shoals (for
106 nights with complete coverage).

Total Ho. Ho. of new females HNo. Short-term
Date  ashore first seen ashore depositing repeat nesters Long-term
1988 to nest to nest in 1988 BEES seen ashore recoveries
Hay
13 2 4 2 ] 0
14 o 0 L 0 0
15 o 0 0 0 0
16 o 0 0 ] 0
17 o 0 0 0 0
18 2 k 2 1 0
19 1 ] 1 1 0
20 1 1 0 0 ]
21 0 o 0 0 0
22 o 0 0 0 ]
23 0 o 0 0 0
24 1 & 0 ] 0
25 2 - 1 1 il
26 1 o 0 1 0
27 0 0 1] 0 0
— 28 1 0 1 1 0
29 4 I 1 3 1
30 1 L 0 1] 0
31 & I 0 3 1
June

1 & k 2 3 0
2 3 ¢ 3 2 0
3 0 o 0 o o
& 0 o 0 0o 0
5 1 o 1 1 H
& 0 0 0 0 ]
7 1 1 1 0 0
B 1 1 0 0 ¥
4 0 0 0 0 0
10 0 o ] 0 0
11 0 0 a 0 0
12 2 0 2 2 0
1 1 0, 1 1 0
14 1 i o 3 o 0
15 & 7 1 2 2
16 & 0 Q B a
17 & 0 2 i o
18 & 1 3 3 o
19 5 T 2 3 1



Thhle"h.——ﬂnntinued.

Total No. HNo. of new females Ho. Short-term
Date  ashore first seen ashore depositing repeat nesters Long-term
1988 to nest to nest in 1988 BgEs seen ashore recoveries

June

20
21
22
23
24
25
26
27
28
29
30
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Table b. --Continued,

Total Mo, No. of new females No. Short-term

Date ashore first seen ashore depositing repeat nesters Long-term
1988 to nest to nest in 1988 EgES seen ashore recoveries
July
25 1 ] 1 1 0
26 1 ] 1 1 0
27 3 ] 1 3 0
28 & 1 3 5 0
30 3k L ne o =5
31 2 A 1 2 0
August

1 & 0 0 4 0
2 2 0 1 2 0
i 2 4] 1 2 0
&4 o 0 0 0 0
5 1 L 1 0 0
& 2 0 1 2 a
7 3 0 2 3 0
8 1 0 i} 1 0
9 2 i] 1] 2 0
10 2 0 2 2 0
11 2 i) 1 2 i
12 o 0 0 0 0
13 1 0 0 1 0
14 1 0 1 L 4]
15 1 0 fa 0 1 0
16 2 T 1 2 1]
17 1 0 0 1 0
18 o 0 0 0 0
19 0 0 0 0 0
20 1 0 1 1l 0
21 1 0 1 1 0
22 1 o 0 1 0
23 3 0 1 3 0
24 0 0 0 0 0
25 0 ] 1] 0 4]
26 0 0 0 0 0
27 1 0 1 L 0
28 1 i) 1 3 0
29 1 0 Q 1 0

Total ~-- ;,a/ 85 - 7

141/ (2.6) (21.2%)
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NUMBER

0=

1=

11

Ay 15-31 JUME 130 JULY 31 ALGUST 1-24

s

DATE
1588

Number of new nesting turtles sighted nightly
on East Island over a 101 day period from 15 May to
24 Ahugust 198B.



Brief summary of adult female green turtles handled at French Frigate
Shoals during the 1988 nesting seasom (13 May-29 August 1988)

Long~term tag resightinge Total
No. newly tagging
Island tagged Total (First time +Previous resightings) encounters
East 94 72 (30 + 33) 166
Whale-Skate 100 20 (15 + 5) 120
Tern 18 6 (1 + 5) 24
Total 212 98 310

8Tn addition, 22 turtles on Esst, 12 turtles on Whale-Skate, and 2 turtles
on Tern were encountered and censused by paint-mark only, and did not receive a
permanent flipper tag. Eight turtles on East, B on Whale-Skate, and 7 on Tern
were subsequently recorded on other islands.
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1987 Tagging data for green turtlee at East Island, French Frigate Shoals.

Compiled by George H. Balazs

1987 Curved
New 014 Date first carapsce Resighting
tag tag sighted length, em catalog No. Commenta
FEMALES
9551 - 5/25 == e e
- 3432, 3433 arzs - 344 Hest relocated
-= 3362, 3363 5/26 - 345 —
- 2212 5/26 29 B2 -
- 3181, 5339 5/26 - 45 HNest relocated;
DHAB
9953 aif 5/26 = o= -
- 5184 5/26 A L4 1
- 6580, 6581 5/26 - 363 ==
9552 - 6/1 = Fres ==
- 3600, 3601, 6256 5/27 100 194 -
-= 6243, 6244 32T -— 358 Tumor
2954, 9994 == 527 102 —— Tumor; DFALQD
10004 +1 5/28 - o Y
-- 5244 + 1 5/29 - 119 DNAT
- 8190 5/29 a9 346 -
- 3341, 3542 5/29 = 347 -
9955, 9956 - 6/8 s = 5l
9966, 9967 -= 6/1 -- - -
= 3147, 6211 6/1 — 171 -
iz 7963, 8212 | 6/3 -- 348 -

%

Rl



1987 Curved

Hew 01d Date firet carapace Resighting

tag tag sighted length, cm catalog No. Comments

9957 - 6/3 - - -

- 6057, 6103 6/3 - 3sg Aleo basking at
Gin

9958 - 6/3 -— - -

9959 - 6/3 99 - Aleo basking at
L. Gin

9960 -= 6/3 101 - -

9961 - 6/3 93 - -

— 8lo8 6 /& -- 349 -

- 5306 6 /4 217 -

9962 - 64 93 - --

— 8179, 8217 6/4 BB 350 -

- 3411, 3422 6/4 99 351 -

9963 —-— 6/4 a5 - Inland at 1 pm

9964 - 6/4 94 - -

-= 3538 6/5 97 isz Also basking at
W-5

9968 - 6/5 a8 - ==

9970 -— 6/6 o8 - -

- 3229, 3437 6/6 -- 248 -

9971 -— 6/6 104 - B

- 3999, 6131 6/7 - 256 -

9972 -- 6/7 95 - -

0974 - 6/11 92 - DHAZ



1987 Curved
Kew 014 Date first carapace Resighting
tag tag sighted length, cm catalog Mo. Comments
- 2767, 2768, 5341 6/11 - 123 -
- 6260 6/11 i 199 DHAL 2
- 3213, 5420 6/11 101 140
9975 - 6/11 91 - -
9979 i 6/11 - - -
9976 - 6/11 - - =5
5 5221 6/11 97 356 --
== 3217 6/11 101 221 -=
- 3711, 5209, 5210 &/11 96 229 -
- 2244, 5299 6/11 - 115 DHAl
9977 o 6/12 101 el s
90978 - 6/12 101 == DHAL
10005 -— 6/12 97 Rt Tumor
- 2332 6/12 103 67 -
9980 e 6/12 a9 | _
9981 - 6/13 92 - -
9982 - 6/13 - - -
- 3182, 37713, 5281 &/13 == 104 Chun's Reef
9983 s 6/13 9] o s
— 6183, 6192 613 98 257 ——
9984, 10024 —-= 6/13 104 - ——
9985 - 6713 96 - -

9986 — 6/14 a5 - ==



1987 Carved
Hew 014 Date firat carapace BEepgighting
tag tag sighted length, cm catalog Ho. Comment s
9987 - 6/14 103 e el
- 3836 6/14 103 235 Tumor; DNAG
9988 == 6/15 87 --  DHAS
9989 i 6/15 99 poes s
9990 - 6/15 99 - i
e 8163, 8171 6/16 - 353 s
2991 - 6/16 ag =D Lot
8992 - 6/16 95 - Tumor
9993 - 6/16 a3 e B
— 7560, 7562 6/16 -- 343 Johnston Island
—— 6205 6/16 - 359 -
- 3137, 3138, 6138 &/16 - 168 --
§99495 -— 6/17 101 - PELRE
9996 - 6/17 100 - DHAL1
e 2652, 3771, 6161 & /[17 - 81 =
- 6048, 6261 6/17 -- 114 =
- 3733 6/18 -= 260 -
9997 +1 y 6/18 95 e e
9999, 10000 - 6/18 a5 - iy
9998 — 6/18 97 e i
10001, 10018 == 6/19 98 - s
10002 -— 6/19 90 - e

10003 U - 6/20 %6 -  @in



1987 Curved
Bew 014 Date first carapace Resighting
tag tag gighted length, cm catalog Ho. Comments
- 6273 6/20 - 310 -
10006 - 621 97 s e
10007 +1 Gf21 91 - e
- 5368, 3178 6/21 i 143 i
10022 870 6/21 - — e
10008 e 626 95 - ==
— 6158 6/26 -- 360
10009 == G626 g2 — —
10013 — 6/26 103 - 1
- 714 6/26 —= 357 Tumer
10012 —— 6/26 95 -= e
loo1l - 6/26 107 — i
- 3175, 3176 6/26 -- 222 -
14010 - 6/26 92 - He
10014 - 6/26 102 -= —
10015 -- 6/27 95 . e
10016 - 6/27 101 — s
10019 - 6/28 o2 - e
s 7178, 7179 6727 == 362 o
=a 2794, 3803
5063, 5137 6/27 - 130 =
- 6082, 6083 6/28 = 361 =
10020 - 6/28 - - i
- Bl19 6/28 - 354 Also on Tern



1987 Curved
Hew 0ld Date first carapace Rasighting
tag tag gighted length, e¢em catalog No. Comments
10023 - 6/28 g0 55 Lr
- 4257, 4258 7/15 - 155 -
s 9372 7/14 —— 164 -
10025 s T/14 - e iy
= B172 7/14 — 100 e
HALES
=E 6077, 4273 5/26 - 108 -
R 4275 5/26 e 114 -=



1986 Green turtle ragping susmary for French Frigate Shoals

(19 May-24 June).

No. newly No. of tag Total Mo. of
tagped recoveries tagging encounters
Adult females 47 28 75
Adult males 23 1& 39
Total 70 44 (38,6%) 114




1986 Green Turtle Tagging Summary for French Frigate Shesls
(29 May=-14 June).

ﬁeating Basking

Island Newly tagged Tag recoveries Newly tegged Tag recoveries Total
East

Female 23 23 3 2 51

Hale - e 4 9 13
Whale-gkate

Female o 0 15 3 18

Hele et s 13 z 15
Trig

Female o o 1 o 1

Male - — 1 3 4
Tern

Female & 0 1 0 3

Male e i 2 2 7
Total 27 23 (467) 43 21 (33%) 114




Number of adult female green turtles recorded nesting during June 1986 at
East Island, French Frigate Ehoals (for 15 nights with complete coverage).

Date Total MHo. Ho. of new femalee fhort term
June ashore first seen ashore rapeat nesters Long-term
1986 to nest to nest inm 1986 eeen ashore tag recoveries
1 &§ & 0 3
2 6 & (i} 1
3 7 ! & 3
4 5 i 1 2
9 & & 0 2
10 & 3 3 2
11 &4 i} & 0
12 & 2 2 2
15 & 2 2 2
14 3 1 2 0
17 B 3 5 1
18 8 1 7 1
h | 5 5 a 2
22 5 3 2 1
23 9 3 & 1
Total —-— 46 - 23 (50%)




“Numbers of adult female green turtles recorded nesting during June 1986 at
Tern Island, French Frigate Shoals (for 16 nights of coverage).

Total No. Fo. of new females Repeat Long-
Date ashore to firat seen ashore nesters term tag
June 1986 nest to nest in 1984 seen ashore recoveries
5 2 2 0 o
B 1 1 0 0
7 1 e = e
B 1 1 0 -
g e s i —a
10 — - Zete -
11 1 1 D o
12 1 0 —— e
13 1 Q - ==
14 0 o 1] 0
15 0 0 o 0
16 ] 0 0 a
17 e o -
18 1 ] 1 et
19 1 ¥ 1 e
20 2 1 1 a
21 1 0 1 0
22 0 0 o a
23 0 o o 1]

g
&
P
|
|
L=4
|
|
o




Summary of green turtles with tumors tagged or tag recovered
at French Frigate Shoals during June 1986

Tag numbers — East Island - nesting femal as

9680, 9681

#®1505, 6094

w172, 7173

9718, 9719

7761, 9762
5 (11%) of 46 handled

Tag numbers - East Island - basking females

%3236, 5175
#7154
2 (40%) of 5 handled

Tag numbers — East Ieland - bﬂakiﬂg_malea

*3737
9677
2679
3 (23%) of 13 handled

Tap numbers = Whale-Skate Tsland - basking females

9660, 9691
9703
9756, 9757
g731

4 (22%) of 18 handled

Tag numbers — Whale—Skate Island - basking males

era0
1 (7%) of 15 handled

Tag numbers — Tern Island — basking males

#5456, 0699 -
9698, 9720
2 (29%) of 7 handled

Overall: 17 (15%) of 114 handled

*Long-term tag recovery.



Rumber of adult female green turtles recorded resting during June 1986 at
East Island, French Frigate Shoals (for 15 nighte with complete coverage) .

Data Total Mo. No. of new females Ehort term
J ung gchore first geen ashore repeat nesters Long—term
1986 to nest to nest in 1986 seen ashore tag recoveries
1 & & 0 3
2 & £ 0 1
3 7 3 & 3
& 5 & 1 i
9 6 & i 2
16 [ 3 3 2
11 & (1] & 0
12 &y 2 2 2
15 4 2 2 2
16 3 i 2 o
17 B 3 5 1
18 8 1 T 1
21 5 5 ] 2
22 5 3 2 1
23 9 3 & 1
Total —_— &b — 23 (50%)




Milestone III-4-23-021

Complete Annual Assessment of East Island Green Turtle Hesting Populaticn
Reported by: Richard 5. Shomura, Milestons Leader

Report date: 23 December 1086

Results:

The nesting population of green sea turtles at East Island, French
Frigate Shoals was observed for 29 nights during June and July, 1986, As
in past years, comprehensive records were kapt on the history of each
nester, both neophytes and remigrants, A1l necphyte nesters were tagged
and remigrants were retagged if necessary.

During the survey peried, observers encountered 105 individual turtles
hauling out to nest. Using a mede) of nesting behavior derived from
detailed observations in 1974 and 1975, tha probability of encountering a
member of the 1586 nesting population (neophytes and remigrants) during the
specified survey period was estimated to be 0,57,

By dividing the sample count of nesters by the encounter rate, the
total 1986 nesting population was estimated to be 184 females. This is
less than the estimates of 252 nesters in 1985 and 248 nesters in 1984.
However, this decrease in the East Island nesting population in 1986 is
consistent with the pattern of the previous 13 years, which indicates
short-term eyclic varfation superimposed on a long-term increasing trand.,

Dissemination:

The results will be reported to the Sea Turtle Recovery Team and
incorporated into the population assessment section of the Grean Turtle
- Recovery Flan under development by the team. They will also be made
available to other interested parties through normal channels.
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30 Mareh 1988

r - - .-,F' = T
To: George Balazs, BllluﬁllFﬂftlﬂ #f v ;ég;ua:fa.. o ey S
Fromgy,Jerry Wetherall , l':’f'.'-mq'-"r“ dDmmeres Sfee st o7 - L JIve. /T8 e
Subject: Survey of green turtle nésting at French Frigate Shoals, 1988

Based on my limited knowledge of the gituation, I offer the following
thoughts on sampling during the 1988 field season.

Primary Objectives:

(1) Improve estimates of factors critical to estimation of the total
nesting population. These are (a) the arrival time distribution, (b) the
digtribution of number of nests per female, {(c) the distribution of the
duration of each nesting episode, and (d) the distribution of the interval
hgmﬂuELEuccgggigg“gggting_eptigpu; These must vary somewhat among
islande, and ideally we would have island-specific models. However,
virtually all our available information comes from Eas Island, and we
will have to apply East Island parameter estimates to the other iglands
until more comprehensive furveys are done. Improving the East Island
parameterse is therefore critical. S

e R S S UL
Because {c) and (d) are short term events, we have more observations
on these factors, and can get useful infe on them during relatively short
Burvey periods (say 3-4 weeks of complete nightly coverage during peak of
season). But estimation of (a) and {(b), which are least well known,
requires season-long saturation coverage for really solid results.
Fresently, we have to do a fair amount of guesswork on these factors.

(2} Validate assumptions and improve estimates regarding proportions of
the total nesting population utilizing the various islands, i.e., extend
the basic nesting Burvey procedure to as many islands as possible.

e i

(3) Estimate degree of inter-island movement, nesting beach fidelity,
ete.; both intra-seasonal and inter-seasonal.

Strategy:

(1) Since our histerical record at East Island is crucial te the nesting
population assessment, trend monitoring, etc., we should try to bolster the
information currently available there, particularly regarding factors (a)
and (b). This means uninterrupted nightly coverage for as long a period as
 possible op East Igland, particularly during the period of greatest nesting

ey S

Hetivity, but preferably for the entire season.

(2} In extending the survey to the other islands and estimsting inter-
island movements the same considerations would apply, i.e., complete
coverage would be ideal, However, if resources are limited, then it would
probably be better to have all islands occupied concurrently during the
peak of the season (for at least s month), rather than rotate folke around

and cover the other izlands sequentially. Concurrent surveys during the
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peak nesting period would provide the highest coverage rates and estimates

with greatest reliability, However, if the feasible observation period is

shert, then information on longer-term intra-seasonal movements betwesn
islands would be sacrificed.

3) Maybe the best use of resources would be to assure season-long,
saturation coverage of East Teland nesting activity. Then at least the
basic parameters will be improved. In future seasons, the other objectives
can be tackled.

(4) What we need is more volunteers. We should drum up support for a
single-season campaign of saturation coverage at all islesnds. Gotta make
green turtles sexier. Can we feature them in a Bud Lite commercial?
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Number of adult femsle green turtles recorded nesting during May/June 1987
at East Island, French Frigate Shoals (for 26 nights with complete

COFeTARE ) .

Total MNo. No. of new females Short-term
Date ashore firet seen ashore repeat nesters Long—-tem
1987 to nest to nest in 1987 geen ashore tag recoveries
Hay
25 2 2 o 1
26 7 L 1 &
27 5 3 2 z
28 1 1 0 0
29 g 6 2 5
June
1 4 & 0 1
2 0 0 0 0
3 B 7 1 2
4 9 7 A i
=X 5 3 2 1
& 8 3 5 1
7 3 2 1 1
11 15 13 2 7
12 10 ] & 1
13 17 B 9 3
14 8 4 & 2
15 8 3 5 0
16 15 & 7 b
17 15 = 10 2
1a 9 o 5 3
19 8 3 5 o
20 14 3 11 2
21 14 3 11 1
26 15 10 5 3
27 11 4 7 2
2B 17 5 12 2
Total - 124 - 54 (43.5%)
NOAA, Batioral Marine Fisheries Service

SWFC Honolulu Laboratory F/EWC3
ES70 Dole Btreet
Honolulu, HI BEBE2-2396



GHEEK SER TURTLE EATCHLING SUCCESS STUDY
TEEN ISLAND, FEENCH FRIGATE SHOALS
MAY-NOVEMBER, 198%

ﬂb;activa:

To observe prey-predstor pelsti bips
Lithe St ties S PRt i onships between green  ges
Another objective, whioch avolved 45 8 result of the
primary cbjective, was Lo monitor the nesting behavior of female
green sea turtles and egg hatehing sypeess on Tern Island.

Commeanta:

Originally, 4-6 hours per week wepre projected for field work

nest hatches (about 60 days later), However, once the field work
actually began, it was soon discovered that the identification of
nest sites required 18 hours per weal (at odd hours of the work
day on a daily basls). Additionally, the work necessary to
obzarve & hateh required 20 houps per week. During periods of egg
laying and hatching, the work lead became intense, with over 30
hours required per week. Thus, the study was very demanding,
congidering the odd hours worked and the amount of time required.
However, tha rewards Werd many, and moph wes Isarned  about
nesting behavior, and about the hatehling survival rates prior to
entering the water. Aside from oollecting data, over 260
hatehling lives were saved. hdditionally, the lives of 4 trapped
adult breeding females were saved, This was only accomplished by
daily beach patrols.

Initial Procedura:

1) Determining the Nest Site {Egg Laying May 20- September 16)

Two beach patrols were conducted daily, one at 0630 and the
other at 2300, The 2300 patrol allowsd the observer to record
turtles that arrived after dusk and were completing egg laying.
This allowed for a determination of the exaot location of the
egEs, which is often diffieult to establisn during the 0630
patrol. Information waz 2130 noted on turtles just arriving. In
both cases, turtles were spray painted with Lucite paint and
tagged, 1f it did not interfere with nesting activities. TIf
turtles already displayed tags, an effort was made to read the
vags and document the numbers. Painted numbers on the shell
allowed the ocbserver to identify the turtle at a distance on
future sitings, and during the second nesting {about two weeks
later).

AR final patrol was conducted at 0630 the next day, to
document mnesting that occurred after the night petrol. This
morning patrol allowed the observer to determine the activities
of turtles that were obzerved digging the night before, and din
Some  cases even match a8 tagged or numbered turtle to its nest,
Often, turtles were obaerved laying eggas or completing the last



pnase of covering a nest. When & nest site was observad, & 3 foot
stesl post with a numbered tag was placed sbout 5 feet from the
nest. The nest location was mapped on the Marum vegetstion map,
and the turtle number and detalled informetion on the nest were
also documented,

Also, oconfrontations with sesls were avolded by conducting
the morning patrol at this early hour, since most of the seals
are heuled out far above the beach berm, and ususlly are under
vegetation. Turtle nests usually occur near the high side of the
barm.

2) Monltoring Hatching (July 25 November 16)

A minimum of three beach patrols were conducted daily during
this period, at 0600, 2030, and 2300. During the part of the
Asagon when egg laying and hatchlng were oocourring
simultanecusly, date were ecollected on both eveants. Mozt of the
hatching observationa occourred during the dusk patrol (2030}, and
hatchings that took place later were discovered during the 2300
and the 0600 patrols. Any hatehlings discovered on the morning
patrol were ocollected, and released that night st the zame
loeatlon they were collected.

ceveral days before the scheduled hatech,; a wood enclosure (4
feat square and 10 inchea high) was positioned arcund the nest
site. During the day, seals commonly dislodged the enclosures by
rubbing agalnst them. These enclosures were repositioned during
the dusk patrol to prevent hatchlings from emsrging without human
observatlon. When & hetch oceurred, the hatechlings ware
temporarlly restralmed until a scheduled beach patrol was
conducted. When hatchlings were discovered in an enclosure, they
ware released and monitored as they crawled toward the water.
Attempting to loeate a hateh without the enclosures would be
almoat impossible, because a hateh usually lestz only 10 minutes
and ecan ocour within & range of 23 days of the predicted hetch
date.

While monitoring hatchling movement, numercus ghost orabs
encounters took place, but the beam of the flashlight frightened
the ocrabs; and they released the hatehlings unharmed. On other
oocaslons when a light was necessary, it would disturb the crabs
gnd hatchlings before natural observations aculd be made. The
crabs are also very sensitive to just the presence of the
ocbeserver, even without = flashlight.

Thiz problem was partially solved by using an elevated
observation platform. When & nest was dus to hateh, a table was
plased below the nest site, on the beagh. Onoe the observer was
positioned on the table and ghost crabs reemerged from their
burrows; a second obsarver released the hatehlings. Several nests
were mopditored In thls menner, until too many nests hatched
simultaneously. Observations did indicate that hatchlings were
beling attacked and eaten by the craba. The orabs pioked up
hatohlings, anmd ecarried them to a zesluded beach area to est
them. On other oocazaions, a erab would drag the turtle into a
burrow and eat it.

The best observations were made with netural light from the
meon. Ooe interesting obaspvation indicated that hatcohlings



dctidentally fall into ghost orab burrows, and often never emerge.

Upon irmspection of several burrows, ghost crabs were observed
inside, eating the hatchlings. Basically, if ghost crabs are
present during a turtle hateh, turtles will be atiacked. The
number of attacks depends on the size of the ghost erab colony
near fLhe hateoh gite. These ocolonles change locations weekly. 411
observations of ghost crab attacks are summarized by nest site on
the atiached table. However, considering the disturbance caused
by the presence of cbaservers, these figures do not refleet an
accurate total; the actual figure is probably higher.

In addition to monitoring ghost crab attacks, datas were also
ecllected on hatching success, by digging the nest up after the
hateh. Many hatchlings were rescued that were trapped behind
large pleces of coral or debris left behind from previous
agencies. In some cases, a few hatchlings were rescued from
entanglement with morning glory plants. Al1 of th§§‘w§ata,

ineluding other observations, -is summarized on the table.

£ e

Recommendations

1)  Experiment with atate-of-the-art, light gathering night
viewers (military-type). If they work, a btable might not be
necessary for viewing. If a table is used (regardless of the
light system), it should be larger, to accomodste two observers,

2) After a hateh occurs, excavate the ghost erab burrows near
the hateh site, and examine them for turtles and ghost arabs.
Unfortunately, by the time this is completed most of the turtles
could be severely wounded. Ipecluding the numbers of these
batehlings with the number of others that were carried off by
Ehost  crabs would provide a good estimate of hatehlings killed,

> © ©¢ ¢ 9 ©¢ ¢ ¢ © 0 © © © © ©» © & » o
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DATA BASED ON 23 TURTLE NESTS AT TERR Isr,mn"m 198E

Egg laying peritd

Hatching pericd

x incubation pericd

Range of incubation periods

X hatch timg ©'weid-

1 with hatch pits A=5°%

X eggs/nest (dead & alive)

Range of eggs/nest (dead & aliwve)

¥ eggs hatched/nest

Range eggs hatched/nest

Total eggs (desd & alive)

Total hatched eggs

x infertile eggz/neat ®

Range infertile egga/nest ®

Eptal infertile egzs *

X /2 - 3/ developed/nest

Eftal 1/2 = 3/4 developed

X dead hatehlings/nest

Total dead hatehlings

¥ hatohlings dug up/neat

Total batchlings dug up

¥ natehlings saved/nast ##

Total hatehlings saved *#

% nestz with ghost crabs present

% nests with hatchling® kille in
which ghost ecrabs were present

Total # hateblings killed by
ghost crabs

L

*  Not determined whather these eggs were infertile,

May 22- August 24
July 27= Hovember 16
6T7.6 days

E0-83 days

Tag

30% e s s e L

85
63-119
67
30-112
1970
1550
g'E
0=-4%8
221

z

53

0.2

L

184
11

262
39%

TEE
15

they died at an early developmental stage.

#%  Includes individuals caught in vegetation,

1 July 1987
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St by mehe Lot

FIRST _TAG EEC_TAG [THIRD_TAG EQUHTR_zaG MSTR LIST[DATE JLOCATION
3550 T 10 JUN |EAST
aTT0 aTT1 81 JUN [TERN
8238 9343 12 JUN |EAST
9711 . 13 MAY gigg
g2 255 14 JUN EA
9333 3350 03 JUL |EAST
B180 8181 8182 28 MAY |EAST
9324 |.329 @ 14 JUN [EAST
B176 8177 29 MAY |EAST
9277 9342 22 MAY |EAST
8151 1l JUN |EAST
Eagz ggﬁs r;;n# ’ ;H'} 19 JUN [EAST
7285 b » sty T 31 MAY |EAST
3295‘3:—-—--—-—# 15 JUN |EAST
T184 7202 25 MAY |[EAST
8250 9252 26 JUN |EAST
ITTT 5233 22 JUN |EAST
8240 9296 07 JUN |EAST
3791 5324 £I-- & 24 MAY |EAST
3351 10 JUN |[EAST
3374 33756 18 MAY |EAST
3379 24 MAY |EAST

977 26 MAY |EAST
604G BOYT 6142 11 JUN |EAST
9389 9350 10 JUN |EAST
9325 9326 06 JON |EAST
8315 2316 15 MAY |EAST
4260 4265 15 MAY |EAST
9258 06 JUN |EAST
H2TO |[Ga~— @ 10 JUNW |EAST
B2h3 29 JUN |EAST
280" 28 MAY |EAST
9272 89290 26 MAY |EAZT
8239 26 JUN |EAST
6051 6089 18 JUN |EAST
B128 G143 B4y 156 MAY [EAST
5183 14 JUN |EAST
61049 20 JUN |EAST
6107 6113 09 JUN [EAST
6068 6069 6OTO 13 JUN |EAST
3190 &l 0 0 012 JUN| W-8
3828 3831 5429 ! 0{o1 JUN| WS
3400 3401 0 0 0|12 JUN| W-8
3818 5207 0 0 0|28 MAY| W-S
5443 5444 5445 0 0|30 MAY | W-8
8141 0 0 0 0{09 JUL| W-8
7956 0 0 0 olod JUN| W-3
7977 0 1} ] 8113 JUN| W-3
9752 0 0 0 0|28 MAY | W-3
7998 0 0 0 0{02 JUN| W-8
6373 63TH 0 0 0{27 MAY| W-5
a108 o 0 0 0{28 MAY| W-3
8101 B110 o 0 018 JUN| W-8
6264 6270 0 0 ol11 JuN| wW-8
5873 0 o | 0 0|08 JUN| W-5
6081 6088 6104 68 [02 JUN |EAST
2209 2210 3846 | 5319 71 (16 MAY |EAST
3590 : 82 |28 MAY |EAST
2805 %ﬁm} 83|05 Juw |EAST
2257 3 6121 86 |29 MAY |EAST
EE?E ﬁl“: ﬁf?ﬁ : 87 |07 JUN|EAST
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204
3017
5214
3254
5397
5006
2251
2743
3151
3201
3595
3587
saT2
5394
3581
3610
3239
605G
3119
6041
22673
3721
5370
6354
BO0S
3268

2234

6926
6116

6163

6099

6093

6927

6100

91
121
136
138
1452
154
157
160
164
170
178
183
184
195
208
209
212
224
243
270
280
289
301
303
308
3
365

- TEEeETE.

19
27
06
23
25
28
a5
oF
12
14
09
18
05
13
a5
16
13
14
25
28
15
23
14
21
2T
14
15

JUN
MAY
JUN
MAY
MAY
MAY
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
MAY
JUN
JUN
MAY
JUN
JUN
MAY
JUNW
MAY
JUN
JUN
JUN




i
1
c
3
M
]
&
1
]
)
0
]
e
3
i
5
&
T
]
9
0
1
2
3
I
]
26

T
28
29
30
31
12
13
14
35
16
3T
18
39
{0
11
2
1 3
Ly
|5
16
17
18
LG
0
1
T
i 3
L]
5
6
T
8
9
1]
1
L3

FIRST TAG

aTT0
3828
7998
GOS8
9389
2805
E096
3587
3017
9325
g258
3594
2281
8240
7956
5473
8141
6107
3201
3550
3351
4E2TO
9389
GOEG
B26H
3400
8238
2743
3190
3610
GOAR
5472
TITT
8151
iT21
9324
3239
6008
51683
3151
8237
6081
B295
3268
9315
6128
42640
3581
22049
3595
8101
6051
3374
9711
2234
9262
6109
5370
3TTT

Q27T
aalg |

SEC_TAG

97T
J831
0
6088

3597
0
9326

6141
6115
9296
o
o

)
6113
3z20a

B

J et

MSTR_LIST

157
184
136

209
T1
183

91

303

i
LHIHDLTIG EDHHTH_IAG
ELZzg 0
0 L1}
G104
23
GEoeyce
R K 6926 6927
o 0
6206
6116
0 o
0 0
1] 0
6142
0 0
0 a
) 0
6070
(1} ¥}
6163
614
3846 5319
6099 6100
o 0
e UE

DATE

o1
01
a2

o2
03
05
a5
05
06
06
06
o7
0T
o7
08
08
09

09
10
10
10
10
11
11
12
12
12
12
13
13
13
13
14
14
14
14
14
1y
14
14
15
15
15
156
15
15
16
16
18
18
18
18
18
19
19
20
21
22
22

oy

JUHN
JUN
JON

JUH
JUL
JUN
JUN
JUH
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUHN
JUL
JUH
JUN
JOH
JUR
JUON
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUHN
JUN
JUHK
JIUN
JUN
JUN
JUN
JUHR
JUNK
JUN
JUH
MAY
MAY
MAY
MAY
MAY
JUNH
JUN
JUN
MAY
MAY
JUN
JUHN
JUN
MAY
JUN

MAY

T R

LOCATION

TERN
W-3
W-3

EAST

EALST

EAST

EAST

EAST
W-5

EAST

EAST

EAST

EAST

EAST
W-8
W-8
W-8

EAST

EAST

EAST
EAST
EAST

EAST

EAST
W-3
W-3

EAST

EAST
W-35

EAST

EAST

EAST

_W-3

EAST

EAST

EAST

EAST

EAST

EAST

EAST

EAST

TERN

EAST

TERN

EAST

EAST

EAST

EAST

EAST

EAST
W-3

EAST

EAST

EAST

EAST

EAST

EAST
EAST
EAST

EAST

- -1.:1



1 3 2263 9334 289 |23 MAY|EAST
4 5214 5230 13823 MAY|EAST
15 3791 5324 | £3-— W@ 24 MAY|EAST
1 3379 21 MAY|EAST
T 5390 5322 208 |25 JUN|EAST
%] 7184 1202 25 MAY|EAST
4 3254 B3255 142]25 MAY|EAST
[0 6055 6092 6093 243 |25 MAY|EAST
' 8239 26 JUN|EAST
2 8250 9252 26 JUN|EAST
r3 ga272 92490 26 MAY|EAST
i 97T 26 MAY|EAST
E BISU 6355 308 |27 JUN|EAST
'G 20U 121 |27 MAY|EAST
& 6373 | 63T7H 0 0 0|27 MAY| W-5
& 2119 3120 27028 JUM|TERN
Fa 8180 8181 g182 28 MAY|EAST
L) 4280 | 28 MAY|EAST
1 2815% 5207 o 0 0(28 MAY| W-3
2 9752 0 0 0 0(28 MAY| W-3
i3 8105 0 0 0 0|28 MAY| W-3
B 1y 3590 824n B2|28 MAY|EAST
15 5397 6179 0 0 154 (28 MAY| W-2
6 Bz243 29 JUN|EAST
37 8176 8177 29 MAY|EAST
18 2257 3581 6121 B6 |29 MAY|EAST
i 9 Shb3 sS4y 5445 o 030 MAY| W-3
) () T285 |~ ~(DX # 31 MAY|EAST
(pitYy
g% )
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26 JUN B8

Howzlt George®illQlTIIITN]

Greetings from all the turtle people here at FF3! Thanks for the
last shipment of supplies, ete. At-this time, we have no additional needs,
exoepk Ffor the uvsual standing order of fresh food, ste. I passed the lateat
food 1liat to FW5S, sc scmeone at HMF3 should have this 1iast. ¥We understand
that some of this stuff will have to ocome up on the FERESA, space permitting.

Enclosed you will find the latest update on the nightly summaries for
Tern, East, and Whale-Skate. This should be aelf explanatory. Also, you will
find three ligts of recovered tags, sorted by first tag, master 1ist, and

wdake. I sorted by these three methods because I figured you might have reason
to look at the data in different ways. The list where the tags are sorted by
first tag allows you to aoheak for reaighted tags thig year. The list wheras
the tags are sorted by master 1list number allows youAupdate data on 1lndividual
turtles. Finally, the 1list where the tags are sorted by date gives you the
latest update on recovered tags since we last spoke to yo '_“H

Notiae that these lists are recovered taga for the @ntire /1988 fileld
season. I did this for two reasons: (1) The paperwork 18 gebting so confusing
that inevitably there were tags we forgot to pass to you over tha radio
previcusly and (2) we badly needed to update and get some order to ocur dats.
Also, further updates will be much easier now that we have this data on
compuber.

In response to your previous inquiry regarding tags numbered 10U5Y4
through 10500, thoss tags are currently on Whale-Skate. So, they did make it
up on the FERESA ok. _ -

Sheila will have a bag of misapplied and removed-tags for you when you
saa her. - -

Thanks a lot for taking cars of personal messages, sko. for all of ugl!!

If you have any questicons call me on the radic. Good luck and have fun
in Japan! L0

The turtle paopla

P.5. That book you left here, "Time of the Turtle", by Jack Rudlos, is an

excellent and inspiring book. Thanks! #epefeetrovl——lonardatraghe~--
ditey P

(Crry aanpst ! )
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Time Haight FMesn
s, FLAGE Lk, Long. et Eean Blurnal|| Tida
¥ High Law High Low Lueval
water WatEr WETEF HETEF
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Time meridian, L35%HM
2340 | Fedat BEFrON s sy s snsnmamnnma s nnanaa Tl OFF O OLER R 033 -0 23 *O.06 0,08 0. 0.2 0.2
2351 | Flaxman [5Tamd:csianamnnnnnnnnanansgrss | T 11 ERE 5O -3 51 -t 25 en.n8  ep.pm 0.5 0,7 n. 3
E15% | Fardchel [3land, Mackentie Bap....ocacoe | 68 34 130 &8 -1 32 -1 M —im - m 0.6 0.7 1.5
2156 | Tubtoyaktul, Mackesasie Bay....cuceoq.os | 69 27 133 00 -1 6 -0 Rl .= =it 11 1. .3
HAWATLAH 1SLARDS an HOMOLULY, p.180
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2351 | Midway 131a®05:icssesrannnrnnnnnnnannans | 20 13 17T 22 0 1 o0 69 =0,87  sD.ET b.8& 1.} g.h
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should be carefully inspected

¥ to transport between islands

grains and cereals, ete.,

for infestation prio
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gt Island apd therefore could not be reidentified on subsequent nights
e paint wore off (ie distinct pomseibility exists that these turtles

were subsequently counted again as "new" turtles in the nightly censuses)

Compiled by George Balazs for Jerry Wetherall 12/6/88

Painted Ho. Date painted Fainted Ho. Date painted
T and censused —_— and censused
21 May 20 125 June 15
23 May 21 138 June 20
24 May 21 164 July 2
26 May 22 165 July 2
&4 May 27 174 July 10
&R May 28 176 July 11
5% May 30 180
187
61 June 2 197 Jul{
&7 June 4
75 June 6
109 PR

114 June 14
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

00 ALA MOAMA BOULEVARD
F O BOK 5OIGT February 24, 1988

HONDLULY, HAWAF SEESO0

Dear BE1)1,

I want to commend you and your staff on the gquality of the packing
for the Laysan field camp. Hoet equipment appeared to have been
fusigated or was scheduled for freezing. Howewver, -I was
surprised to find that the radioc boxes had not been properly
prepared for shipment to Laysan. 1 specifically addressed those
boxes in the meeting with your staff prior to packing. Yet they
had not been sealed or fumigated to insure against transporting
pests. I went and bought several bug bombs just before the ship
departed and told Thea to make sure the boxes were treated before
offloading. T would have thought that they had bug bombs for
treating equipment that will be transported later between Laysan
and other camps. I understand the need for the boxes, but will
not continue to allow them to be used if proper steps aren't taken
to pest proof theem.

Also concerning radies, 1 understand that the radio going to

Laysan is not tunable. This will preclude contacting the
coastguard, unlesg wyou sent the proper antenna for their
frequency. Again, &8s [ stressed in the meeting, due to
communications problems at Tern Is. contacting them at other than
scheduled times may be difficult to impossible. Thus vou should
have a radio that can contact the CG. You should make

arrangement %to send eguipment for this purpose on the FERESA in
April.

I would like 1o take this time to request space ete. onm the
CROMWELL in May.

Personnel- 2 HNL to FFS (Turtle techs.)
2 LAY to LIS and back to HNL (Curlew)

Eguipment- 17' Boston Whaler &nd trailer HNL to FFS
4 Propane tanke HNL to FFS
50 miscellaneous boxes of food and supplies HNL
to FFS
15' steel 1 beam HNL to FFS
~5aal Cart HNL to LAY
8 rolls drift fence HNL to Laysan
Used batteries (crated) FFS to HNML
Curlew researchers field pear LAY to LIS and HHNL -

& | F&E - 3 ST il b '. -
- | P e e e o s Sil‘]f.‘&l“'tlﬁ'.
P L

Duane K. McDermond
Eefuge Manager;Hawalifan Is. NWE

Save Energy and You Serve Americal




Hovember 7, 1988 F/80C21GHB

fis. Lyunnea Fukuaa
94430 Kiilani Bireet
Miililani, HI 96789

Daar Lynne,

I want Lo take chis opportunitcy to formally thank you for the
fine job you did chis past summer wOorking with nesting grean
curcles, Chelonis mydas, at French Prigate Bhoala. Tne data you
helpad to collect as parc of our researcn team contributed
substantially to census and cag reaightinga for che 1988
breedinyg season. We are most appreciacive of your voluntagy
contribation of time and talent.

best wishes for all you future endeavors,

Bincerely,

Georye H. Balazs
Zoologlst and Leader, Hawalilan
Sea Turtle Recovery Team

GHB:ey
cc: Balazs
HL




United States Department of the Interior
FISH AND WiLDLIFE SERVICE

100 ALA MOANA BOULEVARD
PO BOX S016T February 24, 1988
HONDLULU, HAWAI 98850

B

Dear Bill,

Time is rapidly approaching for field work to begpin on FFS and we
need to make some logistical decisions, To help us with this we
would like to request a study pProposal for the work we discuzsed
earlier this month. Ken Niethammer iz planning a couple of
additional monitoring projects that we would also appreciate
comment omn.

I would just like to restate what I think we agreed on concerning
this study.

The FWS will provide 2 temporary (3 month) GS-5 bio-teche to do

turtle work at FFS. KMFS will provide 1 (3 month) persom to do
turtle work at FFS, A rotational system will be worked out by
Ken Niethammer and the study participants. Your staff will also

subsample nesting at Trig and Whale-Skate a couple? of days per
weeak . The CROMWELL will transport the crew (including George) to
FFS in mid-May to begin the study. After the field season, the
data will be turned over to vyou for analysis and report
preparation. The project will be & joint effort between NMFS and
FHS and should be credited accordingly.

If it would help, arrangements could be made to enter the datae
into a database system at Tern Is. concurrent with the study.

I have some specific guestions about the work that ghould be
addressed:

1) What will be the sampling scheme for Whale-Skate and Trig, and
how will this be accomplished logistically?

2} Are there plans for a person other than the turtle tech. to he
on East Is. regularly?

3) What eguipment will you need us to Bupply?

4) What is the question we are trying to answer and how does it
relate to recovery?

5) How good of an answer should we get from this type of effort?

6) What 1is the typical nightly routine for a person doing this
work?

7) What period of time should we cover? If the 3 months proposed

is not enough, please make recommendations. I need this to do my
COMNEERVE
SMERICA'S

Cave Frareyw and Vo Coriie d memptool



hiring soon.

I would appreciate a timely response to this as the hiring process
sometimes takes awhile. If wou can’'t get at the entire response
right away, please call me with the info pertaining to personnel.

Sincerely,

ﬁmﬁf A e )~

KEen McDermond
Eefuge Manager
Hawaiian Is. NWR

Attachments
LTTRE203 . dkm =



My main comments are:
1. There is a serious error in equation #8.

2. Because you have a fairly small data set and because the data are
clumped in terms of body size, using growth models is, in my opinian,
not the most effective approach to presenting your data., [ think it
would be better to compare data within size classes directly both
with other areas in Hawaii and with other geographic regions.
something like Alan and I tried to do in Table 4 of our green turtle
growth paper. MNat Frazer told me that he also took this approach in
his manuscript in which he presented Ralf Boulon's data on green
turtle growth rates in St. Croix, His paper is still in review; I
haven't seen it. I believe we didn't run statistical tests on the
data because of differences in data collection techniques, but you

would certainly be able to compare statistically among your Hawaifan
study sites,

If you have any guestions about my comments, please let me know.

I'H res;nnd to yudﬁ gther missives in the near future (where have you
heard that before?). I work with turtle feces for years and never get
them famous! It's not fair that your turtle feces get al] the press :
attention. Mo, I've never heard of anything like that before, and I don't .
know of any reason for a health concern. Captive turtles have been found
with salmenella, etc., as would be expected, but not wild turtles, as far
as 1 know. Elliott Jacobson would be the best person to check with on

that. You must have a lot of turtles out there to be producing those

quantities of feces. Very exciting. Hope all is well. Give my best

regards to Linda. W %M
W

L —————— — —— ——— — — — —— ———



Growth Curves for green turtles, Chelonias mydas, at Pearl and“Hermes Reef

By
Barry K. Choy and George H. Balazs

Koir DRarr



Work with wild stock green turtles Chelonia mydas, in Hawaii, has
progressed te a point where there Is enocugh tag and recapture data to
foermulate growth curves. As a pilot project data from one of the North
Western Hawaiian Islands, Pearl and Hermes Beef, was used in growth models,
for mere information on the location and history of Pearl and Hermes see
Amerson et., al., (1974). Between the years of 1964 and 1988 slightly more
than 300 turtles were tagged at Pearl and Hermes Reef, of these 13 tag

% ., recoveries were made with the morphemetric data necessary for the
ﬂﬁj formulation of mathematical growth models for turtles associated with the
{ area. These growth models will serve as another facet of information
3 In the conservation and recovery of the species.
Aging turtles bv bone or other methods [ ¥ iz without
‘i rification and/or refinement as of yet, thus best estimates of age using

q}ﬂﬂffﬂ available data can be achieved mathematically using Fabens (1965) wersion

of the von Bertalanffy growth model, where absolute sge does not have to be
known. Growth curves as a result of this model for Chelonis and Caretta in
orida, and Chelonis in the U.5. Virgin Islands, is provided by Fragier
and Eirgart (!gﬁg}, and Fragigr and Ladner (1986), respectively. In Fra§£§;
f/?md a comparison between the won Bertalanffy and Fogistie %
) models ability to fit the data revealed a better fit of the dafa to the von
Bertalanffy model, but cautioned that the data fit both medels well for the
given data (which does not represent the smaller sizes where the curves
differ the most).

Straight carapace measurements (x = 37.4 - B6.Bem) from tag and
recapture data of wild Eﬁiﬁﬂ,t“rtlﬂﬁ H = 1B} at Pearl and Hermes Reef
{(Choy and Balazs, 1989) sas fit tnjgﬁian Bertalanffy andjpﬁgistic growth
models. Intervals between time of original tagping and recaptured Chelonia

, at Pearl and Hermes Reef ranged from 0.96 to 5.00 years. Turtles were
captured while foraging the reef flats from a boat by either hand capture

or with the use of a scoop net, and also tagged while basking on the beach,
Fabens (1965) wversion of the ven Bertalanffy model, where x is a

4 + % = a(l - be ¥ty (1)
m&asuremanﬁ' in this case stralght carapace lenmgth, a is the asymgotic
length, b f= a parameter related to length at time t = 0, k iz a tonstant

growth rate, and t is some age at which the measurement x is expected. To

get estimates for the parameters a, b, and k Fabens (1965) used some

measurement ¥ at time t. .+ d as follows: —
y. = a(l - ba7¥(t + d), (2)

- a(l - he'ktahkd}

{a{l - be'kt}]e_kjd +a - askd
Substituting = - getkd § g gekd
kd

= g o= fA-= x)e

(3)




p
e T - o el
wt w |
= \ +-
making substitutions for x and y with R and T respectively where T is the
straight carapace length of a turtle at time of original tageing and R is
the length at time of recapture yields the expression, |

R=a- (a-T)ek 6y |

dR/da = 1 - o ¥d dR/dk = kae Kt _ ppo Kkt |

least squares nonlinear regression (SAS Inc., 1979: utilizing NLIN
procedure, Marquardc algorithm, and providing dR/da and dR/dk) best fitting
the model for given data R, T, and d (Table. 1). Substituting 8y for x in
equation 1 and providing a t value which would correspond to time of
hatching ¢t = 0,

which gives an expression for which a and k can now be estimated using ‘

Sg = a(l - be Kty |

for t -0 g
yields Sg = a(l - B
solving for b b-1-8,/a {5) —Nl

with S, being the straight carapace length of a hatchling (Balazs 198 ). &P
Similarly the logistic model (Schoener and Schoener, 1978,

x = a/(l + ba k& ' (&)

with the same parameters as the von Bertalanffy model, can be rearranged in

te a form,
£ 4.0 = R = aT/[T + (a - T)e ¥t (73
A= afl+be 2 dR/da = [(T + ae ®5)T - aT(e ¥ | /[(T + as k2 _ 7¢-kdy)
A= ﬂn“}b} = dR/dk = [-aT(-kae™® + kTe ¥y ((T + ae ¥d . ra-kdy2)

2 =) whera B and T are also the seme as the R and T in the wvon Bertalanffy
model. For t = 0 and selving equation 6 for b yields:

=1 a

D
s ) SE e (&)
&

=
+
i

"

whers 8, is the same as defined for the von Bertalanffy model. Utilizing
‘A jjj , fFhe NLIN procedure (SAS Inc, 197%) again, a least squares nenlinear i

regresslon eould then be performed which gave the best estimates of a and k
JJJJFE from which b could be computed (equation &) and applied to equation 6,
Values for t could then be Input into equation 6 and corresponding length
values caleulated and plotted (Lotus, ¥

M_,Iﬂ' f’*-ﬁ?
- T



Table 1.--Striaght Carapace Measurement(ecm) at Original Tagging and
Recapture of Chelonia at Pearl and Hermes Reef.

________________________________________________________________________

06,/27 /88
08 /26 /86
06/14/88
07/29/84
07/16/84
07/12/84
07/16/84
06/25/84
05,/30/88
07 /23784
07/12/84
07/12/84
07/19/84
07/08,/84
07/12/84
08,/23/86
08,/23/86
0B/23/86

Utilizing the growth interval equations for the wvon Bertalanffy and

06,/30/83
07/13/83
06,3083
08,/09/81
05/12/83
05,/24,/83
05,1183
07/11/83
05/24,/83
05,/07/83
05,405,783
05,/02,/83
06,/18,/83
04,/30,/83
05,/02,/83
04/30,/83
06,01 /83
05,/15/83

Yeara  SL(R)
5.00 41.1
A1 &5l.5
4.96 43,5
2.97 49.%
1.18 49.5
1.14 S50.7
118 .51 %
0.96 50.0
5.02 55.0
1.21 51.%
1,33 551
1.20 56.3
1.09 59 .7
1.1% 601
1.200 80.5
dioae. B3
3.9 GAD-9
3,27 ‘AT.B

SL({T) Growth ecm/yr
37.4 3.70 0,74
39.5 2,00 0,64
40.0 3.50 0.71
a7.2 2.30 0,77
48 .4 1.50 1.27
49 .7 1L.00 0.EB8
49.7 1.60 135
50,0 0.00 0.00
50.0 5.00 1.00
30,8 1.10 0,91
55.7 1.40 1.18
54.9 1.440 1.17
58.4 0O.8&0 0,74
59.5 0,60 0.50
7g.1 2.40 2.00
792 4.10 1.24
B0.1 0. a0 0. 25
BG6.8 1.00 .31

£
fh :!r H‘ﬂ-gu ;udl:

.|: Ave m'.\-ﬂ i'l.‘f::h;ﬂr:}“[dhf

_________________________________________________________

LS
b3

E -
g1 1E £,

oy

_kbgistic models, and performing the non linear regression giving estimates
for a and k and the analysis of variance (ANOVA Table. 2%,

e heme dars

dhiy Fewlence

Table. 2--Analysis of variance (ANOVA) for a and k in the ven Bertalanffy ewd? Ls
and Loglstic models (applying data from table, 1).

___________________________________________________________________________

Here tert

ST
LR ":I

_________________________________________________________________________

Chelonia mydas

von Bertelanffy

Loglstic

--------------------------------------------------------------------------

110.0%cm
(12.69)

110, 0Qem
(0003

0,013
(0, 064)

0.030
(0.603)



e - 2 11?
Incorporating a into equations 5 and 8 yields values for h'.jzi o
von Bertalanffy b=1-5,3/110.05 ,.)—&J"l 1
ﬁ - 0. 95 ““”FM’“'M 3 |
1e. ::lﬂ‘/‘-s'
b =-§-3/110-00—3-
Logistic %E_# C

uir\“ﬂ *P oy

) (b =085 H_'@—awmwﬁ%' 4

and then a, b, and k can be suhstit.m}dﬁd into equations 1 and 6, yielding

von Bertalanffy x = 110.05(1 - n,95a'ﬂ-913t;
and

' 1935
Logistic x = 110.00/(1 1ﬁ . -ﬂ,ﬂEU:j

resp_ectiv;!,lg, — —_ — e fjgjﬁ-ﬂm
alues for t can then be inputted to get values for x and the result >
lotted (Crgph. 1) = 0000 — /AM

Graph 1.--von Bertalanffy and Logistic growth curves for Pearl and Hermes H-’/
Beef, Hawaii,

Von Bertalanffy and Logistic Growth

for gréen turtles at Pearl & Hermes
110 ——

Striaght Carapase Length(om)
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Table. 3-- Table of Variance Analysis for the Non-Linear Regression of the
von Bertalanffy and Legistic Crowth Models.

-------------------------------------------------------------------------

dt 55 Hs F

Chelonia

von Bertalanffy:
Begreassion 2 64753 .16 32376 .58

28877 .16
Residual 148 17.93 1.12
Total 18 64771,10

Logisepie:

Regrezeion 2 64T7B6. 86 32393.43 L8374 61
Residual 17 12.33 0.73
Total 19 64799.19

--------------------------------------------------------------------------

These values for a and k fit the convergence criterion equally as waell
as several other a and k values, indicating that within the grid there are
several local depressions, but ne values fitting t particular daca
precisely. Observing the data directly indicates variability in growth
rates which wouldn't conform to either of the curves unless some of the
points are excluded. If there was- indication of data not being taken in
the proper manner this might be acceptable practice, but this not being the
case all data must be considered and the nonlinear regressfion considers e
these points equally weighted. In lieu of this it is pPrudent to say tha Ahis e
the growth of turtles at Pearl and Hermes Reef, based on thd¥ limited dara § et
is not consistent with other areas where dsta Fit theze growth models. £
Possibly influx of turtles from other locations in the chain where growth |4¢ i
rates are faster may explain for faster growth in near adult turtles
compared to some of the immarures {Graph. 2).

|HD
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Growth rate of pelagic stage turtles, belng carnivorous, should he
considerably faster then that of the herbivorous turtles which coma into
areas such as Pearl and Hermes indicating there maybe a step in_the actual
growth curve during the transitional period, but this wouldn't g@ffect the
areas of the graph defined by this data set. A higher concentration of
Tiger sharks Gleocerdo cuvier (De Costa, 1984; Witzell, 1987), the primary
predator of Chelonla, at Pearl and Hermes may also effect growth indirectly
by changing the feeding of the turtles to evade predation. Seasonal and
cyclic (ENSO) temperature regimes, effecting metabolism of turtles confined
to the area (non-migrants), may be another growth rate vgriable. A
combination of several reasons is most likelw the naaa.ﬁa next step is to
use data from other parts of the chain and compare the results.

Experience with green turtles from other parts of the Hawailan
archipelagoe indicate a considerably faster growth rate for immature turtles
at more of the southern locations compared to those in the NWHI. Recovery
efforts in the future should possibly entertain the idea of transplanting
immature turtles from an area such as Pearl and Hermes Reef where there is

an abundance to an area which has greater foraging capacity and where
turtles grow at faster rates,
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