U.5. DEPARTMENT OF COMMERCE

Mational Oceanic and Atmospheric Administration
MATIOMAL MARIME FISHERIES SERVICE

Southwest Fisheries Center Honolulu Laboratory

2570 Dole St. « Honolulu, Hawali 96822-2396

September 30, 1988 F/SWC2:GHB
MEMORANDUM FOR: William G. Gilmartin
FROM: George H, Balazs

SUBJECT : Cooperative NMPS/FWS tagging study of green
: turtles at French Frigate Shoals

AS we discussed, I am providing you with a written summary of
information gathered from my "debriefing sessions" with person-
nel returning from turtle-related fieldwork at French Frigate
Shoals (FFS). The objectives of these interviews were (1) to
determine if pertinent research goals, as outlined in the draft
recovery plan, had been achieved in concordance with the on-site
training I provided; and (2) to identify and better understand
personnel problems impeding the harmonious accomplishment of
tnose research goals. Briefly, my findings are as follows. We
can discuss them in greater detail at your convenience.

(1) Census and tag recovery data for turtles negting at East
Island were successfully obtained for 101 consecutive nights, I
have recently edited this information and made it available to
Jerry Wetherall for use in our population model for East Island.
This represents the 16th year that data have been systematically
collected at East Island to ascertain population trends. It is
also the first year that Fys personnel have taken an active
involvement in the work.

(2) The nest productivity study initiated by FWS this year was
expanded from Tern Island to alse include East and whale-Skate
following my departure from FFS. This expansion caused gignifi-
cantly greater pressure on the turtles (and other wildlife), as
well as on personnel who were, in my opinion, asked to extend
themselves bevond reasonable psychological and physical limits,
“This expanded study contrasted with the instructions I had given
while at FFS. Furthermore, the fact that this expansion had
occurred was not made known to me until late in the study
period. This is in spite of the fact that I was in regular
radio contact with Tern Island to answer any guestions and
ensure the project was staying on track.

(3) The campsite that was established on Whale—-Skate in late
May, with my instructions to monitor turtles not more than 2-3
nights a week, ended up being almost continuously staffed
throughout the study period. This expanded effort resulted in
increased pressure on turtles and other wildlife, as well as on
personnel. Personnel stress was also exacerbated by inadegqua-
cies of the whale-gkate camp (i.e., no cooking facilities, no
refrigerator, inadequate conditions for daytime sleeping).




{4) Communication and coordination among personnel at FPFS was
less than adequate. This resulted in part from parsonnel
receiving modified instructions after my departure, and their
uncertainty as to who had ultimate authority over research
methodology. Although I made it absolutely clear during train-
ing that I held such responsibility, it isg easy to understand
personnel's uncertainty because (a) FWs policy stipulates that
the Refuge Manager holds the highest authority on the FFs
refuge; (b) some personnel were directly employed by FWS, while
others were employed or were formal volunteers for NMPSy (c) FWs
stated it had its "own" turtle research project, separate from -
the cooperative MMFS-FWS effort I had been sent up to institute;
and (d) the assigned on-site FWS turtle—study coordinator that
I had trained (Holly Feifeld) decided to terminate her empl oy-
ment and leave FFS during the early portion of the study.

(5) A more comprehensive process of screening was needed for

all personnel in order to determine individual strengths and
weaknesses prior to being assigned to FFS for the isolated
8tressful nighttime work with turtles. This applies equally to
both FWS and NMFS personnel, volunteer and full-time empl oyees
alike. ' For the future, two basic elements are proposed: (a) A
physical examination at the Employee Health Clinic similar to

the annual scuba certification health exam; and (b) a screening/
evaluation session with a clinical psychologist or psychiatrist,
which may possibly also be available at the Employee Health Clinic.

(6) The excavation of nests by FWS personnel to determine
productivity has been taking place sconer than is advisable.

Live healthy hatchlings have been excavated that would otherwise
have emerged on their own in a matural unaltered manner. A
verbal message has been relayed to FWS asking that at least 3
days be allowed to pass after the initial emergence of hatchlings
prior to excavation. The routine penning of hatchlings at the
nest 8ite is also an unwarranted practice that has apparently
been recently instituted by FWS as part of their nest
productivity study. :

The most important point to consider in all of the above may be
one of "research philosophy" on threatened and endangered
species. 1Is research that expands to become increasingly more
intense, intrusive, and/or comprehensive a desirable effort
highly correlated to more rapid recovery and successful manage-
ment of a species? Is "more" always "better" when it comes to
endangered species research? I would argue that it is most
definitely not, and that a point of rapidly diminishing
“research returns" can be quickly reached. Beyond that opt imum-
yield inflection point there is the very real likelihood of
causing more harm than the "good" (worth of data) that is
accomplished. Unwarranted adverse impacts to the species and



its habitat can result, as well as work overload to personnel
causing excessive stress, burnout and greater chance of physical

injury.
The challenge here is to convey these reasonable ideas to FWS in
such a way as to not discourage their fledgling participation in

the seasonal monitoring effort. I wouldn't want the engine to
stall again after taking so long to get started,

cc: J. Wetherall
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VOLUKTEER INFORMATION PACKET

Aloha! We welcome your interest in Tern Island and the Hawaiian Islands
Kational Wildiife Refuge! To make your stay as enjovable as possible, plezse
read the information contained in this packet. This packet is designed to help
yon prepare for your stay on Tern Island, It does not cover everything, so
please fee]l free to ask guestions,

Tern 1is a 37 acre islend located in French Frigate Shoals, a unit of the
Hawaijan Islands Kational Wildlife Refuge. French Frigate Shoals is located
approximately 500 miles KW of Honolulu, & little less than half the distance
between the main Hawaiian Islands and Midway. Tern Island was &8 Coast Guzrd
LORAN (LOng RAng Navigation) facility until 1879, The ©U.5. Fish and Wildlife
Service (USFWS) has been sanaging the Tern Island field station since 18748,
The Island consists of large barracks, =& nusber of outer bulldinps, a 3000
runway, coral/sand beaches, and areas comprised of shrub, grass, and forb
cover. Tern Island 18 visited year round by & nusber of researchers,
volonteers, and administrators. At the present time there are two persanent
USFWS employees stationed on the Island.

In late 1987, the USFWS converted the entire power system at Tern Island from
diesel generated power (110 V. AC) to solar power (12 V. DC). It is important
to keep this in mind when planning your stay on Tern. Some gpecific considere-
tions will be covered under separate sections of this text.

BEFORE REPORTING TO HONOLULL:

at all pozsible,
your &

check with the USFWS Honolulu veral davs before
any last minute changes in the
g0 reconfirm vour room arranpements.

niember of ressons,
have an open return ticket for your flipht bac

g0 it iz &8 pood
a#nd .

BEFORE REPORTING TO IERX ISLAND:

It is very important te determine when you received your last tetanus booster
and get one if necessary. Fr—te-aleo 2 gopd ides teloave some—rosh—in—=the
Hopedels—effive—inease—you—nead sompe personal items picked vp for you while
Ha—are—arf—Tapnr—



WHAT TO BRING:

The key phrase here is, “Travel Light~. There are load restrictions on the
planes thet service Tern Island, Be sure and check with the Honoluly office to
find out what the current weight limitations zre. The USFWE will provide most

of what you will need, other than personal items. This incluodes bedding, first
aid and wmedical supplies (other than personal prescription medicetions),
sunscreen, raingear,’) work gloves, food, cookwsre, dishes, eating utensils,
binoculars, spotting scopes, office supplies, toilet paper, soap for washing
clothes and dishes, and reference books (including bird bonoks}, In addition,
there is a small library of "popular” literature - rovels, westerns, science

fiction, classics, etc. Bring & few reading type books along, -et—ieeep—ie—mlod
. & :

The following list of personsl ftems will help with planning what to bring, but
it is far from compliete:

Snorkeling gear £ pair sunglesses

Extra prescription glasses/contacts Hats

Contect solution to last thru stey Cemera/film/polarizing i‘ilterﬁgmﬂﬂ_
Stamps/envelopes/cards/stationery Eathroom items/toiletries paticny
2 pair sandals w/hard, thick soles Prescription medicine

2 pair old sneakers Reading lights (batter power)

Clothes to last 2 weeks between wash Music...radio/tape player, etc.

Watch and elarm clock {(windup or batt.} Batteries for everything
Fishing Gear
owels, washcloths Touor UL "Snocks”

FOY fuithng — booe )

B Ak vepelient DMmnes sipplid )
Remember, all personal electrical devices muzt be self-powered battery or
solar}; beceuse there is limited receptacle access to the Tern Island solar
supply system,

Bring old clothes and expect them to be well worn, stained and smelly when vou
leave (occupetional hazards such 25 bird whitewash, =sweat, gas and oil). It i=m
# good idea to bring some long-gleeved shirts and long pants. It can get cold
on the flight up to Terr, plus it can get rether cool during the winter months.

T WORE:

Pl refer to the velunteer position description for gpecific duties
generall~your work will be varied, You will primerily agsis & refuoe
eanagers and bglogists stationed on Tern Island. par will assist with on-
going biologicael sThddies on serbirds, spa-$n @5 and monk seals. You will
also mesist with general ma poanes and operational activities, You may al=o
agssist on profects onp _aoth rs-ppeded. There are alse opportunities
for personal EfTeEst research projects a B discretion of the refuge
e tend to work sose long days es conditions warrEm 3 we make up
in reecreation time,

In

¢



ACCOMMODATIONS :

You will be staying in one wing of the former Cosst Guard barracks, Your room
will be furnished with one gingle bed, & dresser, desgk and chair. There i a
community bathroom in this wing with toilets and & shower. There iz mno

bathtub. Please resember to cleen your room, the hellway, and the bathroom
before vou leave.

Eitchen

There is one large coemunity kitchen with a large and varied assortment of
cooking implements and wtensils. There is one ges range with an oven, + and
several =mall refrigerators and freezers. Space for storzge of fresh food

items is limited.

F =

Laundry

There is one washing machine in the barracks. It runs on 110V. AC and will be
available for wuse on weekends. At this time we will be operating the old
generators for maintenance purposes, Please plan accordingly. There iz a
celothesline in the courtyard for drying your wash. Plezse remember to wash
your bedding and towels before leaving.

Recreation

The following items are pswpally available for use:

Fing Pong Table Library

Precor T20 Exercise Machine Pool Table

Weight Bench and Weights (old) VCR & Movies
There are countless other opportunities for recreational activities. The
runway is a good jogging surface. There are excellent opportunities for

photography (please check with the Bomolulu office on the current regulations
regarding disposition of photographs taken on Katiomal Wildlife Refugeg). We

also do a lot of snorkeling. If you heve any hobbies, plan on bringing
Jadequate supplies.

-



FROVITION OF SUPPLIES/OUTSIDE COMMUKNICATIONS:

Flights are scheduled as peeded. On averape, they will occur every & weeks.
The [lighte will be vour main source of fresh food apd mail, &z well acz
supplies regquired for work. In addition, we occasionally are able to arrange

deliveries through fishing, research, and Coast Guard vessels,

Kape

USFWS — Tern Island
P.O. Box SD167
Honolelu, HI S8B50

We contact the Honolulw office 3 times 2 week wia radio. ¥We can contact them
at other tices 8s well. The Honolulu office can relay messages to-vou and from
you. Friends and relatives can leave phone messages for you at the office.
The phone number K for the Honolulu office is (808) B41-1201.

OTHER CONSIDERATIONS:

Elpage meke sure that yvou unm T
read the R
any poipnts [

derstand your Volu i P e ; and hawve
Degcpipttam, f you have any guestion® on these or
e o R R LE 1o get them cleared up

One last point. One of our biggest "battles” on Tern Island invelves fighting
corrosion brought onh by ocean salt spray. It iz the number one cause of
sechanical breakdown, a&nd we spend many hours either repairing corrosion damage
or trylng to prevent it. This point is brought up to futher assist wyou in
planning what to bring to Tern. Think twice about bringing any equipeent that
is =ensitive to the marine environment and be prepared to take proper care of
those items you decide to bring. We can provide some essistance in the form of
8 "dry roos" (dehumidified, airtight storesge area) and plastic bags for
wWrapping gear.

That's it! Hopefully we have answered more guestions than we've created.
Pleese feel free to ask any questions that you may have. ¥e expect that gour
stay on Tern Island will be a8 pemorable one. It is 2 great opportunity to work

- in and experience & unique ecosystem; an opportunity few people will ever have.

There are many challenges to working in this environment, both physical and
‘zocial. You will be working under field camp conditions to a large extent, and
will work with 2 diverse group of peopie. If vou are mentally and physically
prepared for the experience, it should be & great one.
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COMMENTS ON TURTLE SEASON, FRENCH FRIGATE SHOALS, 1088

amount of data collected and intensity of scentific effort devoted to the
green sea turtle. It was exciting to feel a part of a team effort in the
gathering of data. Personally, my favorite part was the application and
recovery of tags. It is fascinating to speculate as to the whereabouts of
turtles during the internesting interval and the tagging program is slowly
removing the cloak of mystery from this speculation. Also, it is a good
feeling knowing that one's work is helping to save an endangered species
from extinction. After all, how can one save a species without understanding
itfirst? In short, the sea turtle is a fascinating species to work with and |
am truly fortunate to have the opportunity to work with this animal.

FRUSTRATIONS AND PROELEMS

While this section is longer than the ACCOMPLISHMENTS AND JOB
SATISFACTION section, this is not to imply that | was disappointed with this
summer’s field seasen, but rather, it is the problems that tend to be
remembered and perhaps exaggerated, especially in a remote enviornment
like FFS. Also, the simple act of be able to go to FFS is often satisfaction
enough!

1) It would have been nice to speak to someone from NMFS more often.
Al times it was frustrating passing messages through FWS, wondering if the
message was passed OK. After all, the original meaning of a message
becomes distorted as a function of the number of messengers through which
the message passes. In addition, I think perhaps FWS didn't mind passing
some messages but after a while, began to tire of it. Finally, and most
importantly, even though no messages of importance might have needed to
be passed, just a short chat with the parent agency every two weeks or so
would have boosted morale.

2) For me personally, I arrived at FFS this summer not knowing if 1'd be
doing seal or turtle work. It would have been nice to get this cleared up
before I left this summer.

33 Again, for me personally, although | enjoyed working with turtles, 1
Teund it wery difficult af first to work at night. This was probably due to my
first impression that [ was to stay up with the turties as long as there was



some kind of nesting activity. Not until a month and a half after I arrived
was [ told of the method in which turtle people were originally trained by
NMFS. This helped a great deal in my ability to perform the nighttime work,
as [ then began to work in the NMFS style. This difference in techniques and
instructions was a source of great confusion.

4) While realizing that conditions at FFS are far from luxury, the camp at
Whale-Skate was still primitive, even by FFS standards. To ask people to
spend at least four full days without the means of cooling or heating foods
was a bit much, I felt. Fresh foods became an impossibility there and warm,
canned food did nothing to improve morale. Also, the tent at Whale-Skate
was really only useful for protecting equipment, rather than people, since
the nylon tent became blazing hot during the day and made any attempt at
sleeping inside it futile. I understand that originally, the camp at Whale-
Skate was only to be occupied on a temporary basis, but when the decision
to occupy it Tull-time was made, then the upgrading of the camp to a “full-
time” camp should have also been made at that time.

5) Communication was at times poor. Sometimes, it felt as if each person
was acting under a different set of instructions, which in fact, they might
have Deenl

RECOMMENDATIONS

1) Get NMFS radio in to operational status.

2} A short description of the nature of turtle work should be distributed
to all turtle people PRIOR to departure for FFS. This would not
necessarily be a training manual, but rather, something to give people
an idea of what is expected of them, etc. This could also be a
springboard for ideas and questions to be discussed before the
volunteer departs.

3} 11 plans are made for the full-time occupation of Whale-Skate Island,
then the camp should be modeled after the East Island camp,
especially in regards to the equipment that will be needed.

4} Although only briefly mentioned under (5) in the above section,
improved communication is perhaps the most important
recommendation. Both agencies (FWS and NMFS) and all people
concerned should be familiar with what is expected of themselves and
others as well as each agency's goals and expectations. In addition,
both agencies should strive to have similar instructions given to all
turtle people. This will accomplish two goals: improved efficiency of
work and the maintenence of high morale.
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1561 Wilhelmina HRise
Honolulu, Hawaii 96816
July 15, 1988

George Balazs

Hational Marine Figheriles BService

Honolulu Laboratory, Southwest Fisheriles Center
2570 Dole Street

Honolulu, Hawaii 96822

Dear George,

My sincerest apologles for not turning this evaluation in as asgreed.
I came back to work with more things to get done than I expected and deadlines
had to be met. I am finally sending this off to you and hope it is not
too late. I have given you my homest account of my experience at French
Frigate Shoals,

Thank you George, for recommending me to Bill for turtle research.
I really enjoyed my 4-5 weeks up there and hope to be up there again in
the future! It was such a valuable experience for me. I needed to get back
inte the research area of Zoology and to evaluate my future goals. Believe
me, the experience has certainly accomplished that! It opened my eyes to
many things about what I would like to accomplish myself and basically
answer the question, "What do I want to do when I grow up?"

The Sea Turtle work was great! T am still awed by the abilities of
such a clumey-appearing animal — they are so intricate and their nesting
behaviors so detailed...definitely not clumsv at all! My interest in
gea turtles has really grown and will always keep up to date with new
research.

I was sad that I could net stay up there to see the hatchlings
emerge and finish up the seasomn. But perhaps mext time I will have that
opportunity! I plan to continue om with school to receive my masters
degree in either Wildlife Management or Ecology, mainly in the area
of Endangered Species, which has alwaye been my interest.

I want to thank you once again for the opportunity that I will
remember always! Again, my apologies for mot mailing this a month ago!

Mahalo,

, -mmzr.ﬁ']atm
[
Glyonizs L. Makai

Enclosure

ce:  PBill Gilmartin
Stewart Fefer



Glyonis L. MHakai
HMFE Volunteer at French Frigate Shoals
May 10 = June l4, 1988

1. JOB SATISFACTION/FEELING OF ACCOMFLISHMENTS:

My volunteer work experience at French Frigate Shoals was WONDERFUL!I The
reasons for volunteering Iin the first place are many: to actively get involved
in the research of an endangered speciles (Green sea turtles); to do that
research in their natural environment; and a personal feeling of accomplishment
by living on my own in a remote enviromment, I rteally feel a sense of
accomplishment from this volunteer experience. Being in the field was the

most stimulating feeling and I thoroughly enjoyed my stay at French Frigate,
The researchers at French Frigate were all very friendly and helpful and I

felt we got along very well. This experience has opened my eyes to what

I really want to get into, in a broad sense, and has given me the push that

was mecessary to motivate me to continue on with school for my masters degree.
It's hard to put inte words, but the four/five weeks at French Frigate were

very worthwhile and special to have been given the opportunity to experience
such & unigue environment]

In my eyes, the Green sea turtle research is essential for the future of this
gpecies and the methods of collecting data are such that it does not critically
impede upon the species natural behaviors. Although the schedule of working

at nighttime can be hectilc at times, it is very adaptable (and actually much
cooler). 1 learned so much from "turtling" on Bast and Whale-Skate Islands
just from watching this species and I think it will always amaze mel

As far as job satisfaction, I was satisfied and feel that it is very worthwhile
in erder to learn more about their natural history and population dynamics.

2. FRUSTRATIONS/PROBLEMS EXPERIENCED:

I was very ecstatic about bedlng up at French Frigate Shoals and there were very
few frustrations. 1 think one major problem was the WMFS boat situation; I
felt that new motors should have been purchased instead of always trying to

fix the old ones only to have something else break down. It seems that as
remote as the shoals are, the safety of the researchers would come first.

Why take chances? Eventually when it did run on a regular basis, I felt
uncomfortable riding island to island im it, thinking it may go out anytime.
Another problem I saw was with staffing. 1T realize that it's difficult to
obtain as many volunteers as possible, but I think each potential volunteer
should be thoroughly screened. For example with one volunteer that went up

to Laysan and evidently it was not what he expected and he returned to Homolulu
earlier than expected, leaving limited staffing at Laysan. Another such
volunteer was sent to Freach Frigate to do research on the turtles and it ended
up she was afraid of anything and can't even stay on the islands by herself,
which staffing each of the islands a problem. By screening potential wolunteers,
occurences such as these would not happen...or not happen as often. But I do
realize your needs for volunteers!

One last comment is in regards to food. There is a lot of canned feod that is

in the pantry that no one wanted to eat because the cans were just covered with
rust. Fersonally, I feel that foods such as vegetables (potatoes, carrots) that
can last a length of time are more liked than canned and are probably healthier.

Al] in all, though, I didn't feel frustrated and the problems didn't seem so
great. 1 think my only frustration is that I couldn't stay at French Frigate
Shosle to see the turtle season end!
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RECOMMENDATIONS FOR IMPROVEMENTS:

The only recommendations that I have were pointed out in #2 of this
evaluation: planning better for cutboard motors for the next season,
screening potential volunteers more thoroughly and,..less canned food —-
ggpecially if no one is going to eat it (more fresher food).

One other recommendation that I feel is very important is in the way

of prepping volunteers for thelr stay at the different islands.

1 was fortunate emough to know an employee from the Fish and Wildlife
Service, so I received a copy of their information that they give to
their volunteers, This information covered items such as expectations,
conditions when living on the island(s), what to bring, ete. I found
this very helpful in my physical and mental planning. From the National
Marine Fisheries Service, I received nothing like this., The volunteers
that came wp to Tern Island at the beglaning of June did not even know
what research they were working on. If you could just write up, or even
copy from FW3 with their permission, informatiom about their stay om the
island(s) and what to expect, what to bring, etc. it would prepare them
better soc there is less confusion.

That iz all in regards to recommendations. All din all, while I was at
French Frigate Shoals the research on the Green Sea Turtles went smoothly
and the scheduling was good with the four of us (Vanessa, Holly, Sheila
and myself). I feel that the full coverage of Whale-Skate is very
eggentlal for the complete nesting data, as well as East Island, It
geemad as though there were just as many turtles nesting on Whale Skate
as East Island. I hope that in the next few nesting seasons the staffing
will be sufficient so that yearly data can be collected for all islands
(Tern, East and Whale-Skate).

There was concern by one staff about the method used to collect data on
turtle nestings. Personnally I feel that it is the most sufficient
method to collect data and that it can be done with minimal disturbance
to the turtles themselves as well as other inhabitants (monk seals and
geabirds). It is just the way each of us goes about "turtling" at night
and being conscious and alert to where animals are resting and where
you aim the flashlight. Perhaps in the future, feelings such as this would
be alleviated 1f the person is well prepped for what the research inwvolwes
and how to best go about it.

In sumnary, I thoroughly enjoved the unlque experience of performing
research on the Green Sea Turtles at French Frigate Shoals, It was &
very valuable and worthwhile experilence. The staff at Tern Island were
all very helpful and willing to teach and involve me in their research.

I would like to thank George Balazs for his recommendation amd BEill
Gilmartin for accepting me as a volunteer! I hope yvou will keep me in
mind for future research at the Northwest Hawaiian Islands Refuge —-
I'd definitely do it all over againl

rue /K
Glyonis Hakai
July 5, 1988 '



U.S. DEPARTMENT CF COMMERCE

National Oceanic and Atmespheric Administration
MNATIOMAL MARIME FISHERIES SERVICE

Southwest Fisheries Canter Honolulu Laboratory

2570 Dale St. » Honolulu, Hawail 96822-2386

October 11, 1988 F/SWC2:GHE
Mr. Tim Clark Identical ltrs to: Phil Dye (Phil) and Sheila
5399 Edgewater Drive Moriarity (Sheila) of 884 Miller Ave., Cuperting,
Ewa Beach, HI 96706 A 55014; and Glynnis L. Makai (Glynnis), 1561

Wilhelmina Rise, Honolulu, HI 96816
Dear Tim,

I want to take this cpportunity to formally thank you for the
fine job you did this past summer working with nesting green
turtles, Chelopia mydas, at French Frigate Shoals. The data you
helped to collect as part of our research team contributed
substantially to census and tag resightings for the 1988 breeding
season. We are most appreciative of your voluntary contribution
of time and talent. I hope that circumstances will allew you to

be invelved in this research again during coming years, possibly
on a salaried basis.

Best wishes for all your future endeavors.

Sincerely,

George H. Balazs
Zoolegist and Leader, Hawaiian
Sea Turtle Recovery Team




Oocober 5, 1983 P/SACLiGHB

M, Phil Dye
884 Hiller Avenue
Cupercliino, Cca 955014

Dear Pall,

I Want ©0 cake this opporcunicy ©o Lormally chanik you for che
Cie job you did chls past summer working with nesting goeen
Cureies, Laeleuls aydas, at French frigate Snoals, Tohe dacta you
aelped Lo Gullect as part of Qul fesearlca Ceam contrlouted
SUbdCanEiaily to census and tay resigatings for che 1988 pceeding
S@as0n. We arfe wodc appreclacive of your voluncary contribucion
OL Cime and talenc. [ aops chat clrcuascances will allow you to
e Luvolved Ln Cals research again Jduriayg coaminy years, posslbly
0 a4 salaried bagis.

dest Wisbes fof ali your Cucdfe andesvors.

Sinceraly,

George ., Balazs
dovloglec and Leader, Hawaiian
8aa Turcle Recovery Teaa

GHE svi
be: Balaszs



U.5. DEPARTMENT CF COMMERCE

National Dceanic and Atmespheric Administration
MATIONAL MARINE FISHERIES SERVICE
Southwest Fisheries Canter Honolulu Labaratory

2570 Dola St. » Honolulu, Hawaii 96822-2396

Gctober 11, 1988 F/SWC2:CHB

Mr. Richard A. Bauer
1924 McEKinley Street
Honolulu, HI 9S6B22

Dear Dick,

I want to take this opportunity to formally thank you for the
fine job you did this past summer working with nesting green
turtles, Chelonia mydas, at French Frigate Shoals. The data

you helped to collect as part of our research team contributed .
substantially to census and tag resightings for the 1988 breeding
season. We are most appreciative of your veluntary contribution
of time and talent. I hope that circumstances will allow you to

be invelved in this research again during coming years.
Best wishes for all your future endeavors.

Sincerely,

George H. Balazs
Zoologist and Leader, Hawaiian
Sea Turtle Recovery Team




U.S. DEPARTMENT OF COMMERCE

Mational Dceanic and Atmospheric Administration
NATIOMAL MARIME FISHERIES SERVICE

Southwest Fisherles Center Honolulu Labaratory

2570 Dole St » Honolulu, Hawaii BEB22-2396

October 11, 1988 F/8WC2: GHB

Ms. Vanessa Gauger
1924 McKinley Street
Honolulu, HI 96822

Dear Vanessa,

I want to take this opportunity to formally thank you for the
fine job you did this past summer working with nesting green
turtles, Chelonia mydas, at French Frigate Shocals. The data

You helped to collect as part of our research team contributed .
substantially to census and tag resightings for the 1988 breeding
season. We are most appreciative of your contribution of time
and talent. I hope that circumstances will allow you to be
involved in this research again during coming years.

Best wishes for all your future endeavors.

Sincerely,

George H. Balazs
Zoologist and Leader, Hawaiian
Sea Turtle Recovery Team
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Hovembar 15, 1988 F/BNC1:GHB

s, Malissa Jacoops
2116 Lime Sctreet, Apt. 203
Honolulu, HI 96822

Dear Melissa,

1L want o cake this opportunity co formally thank you for the
Eine job you did chis past summer working with nesting yreen
curcles, Coelonid mydas, at Prench Frigate Shoals. Tae data you
helped to collect as part of our reseaccn ceam contributed sub-
Stancially CO census and cag resightings for the 1998 breeding
daason., We are most appreciative of your voluncary contribution
of time and talent,

Best wisues for all your future endeavors.

Sincerely,

George H. Balazs
foologist and Leader, Hawaiian
Bea Turtle Racovery Team

GHB:ay
cc: Balazs
HL




Wovember 7, 1968 P/8AC21GHB

Me. Himl Browi
/o 3317 N.B. 59ch Ave,
Portiand, OR 97213

Dear Miwmi,

1 want To take ciis opportunity co formally chank ¥ou Lfor the
Liue job you did this past sumaer WOLKing with nesting green
curctles, Chelonla mydas, ac Prench Prigate Shoals. The daca you
nelped Co collect as parc of our research ceam concributed
Substantially to census and cag resightings for the 1988
Dreading ssason. We are most appreciative of your valuncary
contcibacion of time and talent, I nope cthat circumstances will
allow you to be involved in this cessarch again during coming
jyeacs.,

Best wisnes for all your future endeavors,

Sincerely,

deorge H. DBalazs
Zoologist and Leader, Hawaiian
Bea Turtle Recovery Team

GHE:ev
ocs  Balag
HL
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U.S. DEPARTMENT OF COMMERCE

Naticonal Dceanic and Atmospheric Administration
MNATIONAL MARINE FISHERIES SERAVICE

Southwest Flsharies Canter Honalulu Labaratery

2570 Dole 5t. » Honalulu, Hewaii 98822-23986

December 10, 1986 F/SWC2:GHB

Dr. Marilyn B. Major
Associate Professor
Department of Nursing
2528 The Mall
University of Hawaii
Honolulu, HI 96822

Dear Marilyn,

I want to take this opportunity to formally thank you for the
fine job you did this past summer working on nesting green
turtles at French Frigate Shoale. The data you collected
following my departure in late June contributed substantially to
our census and tag resignting records for tne 1986 breeding
season. We are most appreciative of your voluntary contribution
of time and talent. I hope that circumstances will allow you to
be involved in this research again during coming years.

Best regards,

cerely,

Gegrge H. Balazs
Zodloglist
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Dmar George,

Please excuse the delay, but here at last is my commentary
on turtle work last summer at French Frigate Shoals.

1 found the work +to be wvery interesting and enjoyable. I
appreciated the opportunity to observe turtle nesting behavior at
such close range, and for such an extensive period. 1 also liked
knowing that the data we collected would prove valuabhle in
calculating population estimates of the species.

I found many advantages to working nights: tt was much
cooler, 1 didn't have to worry about getting sunburned, and I
improved my knowledge of the constellations greatly!

However, as you know from conversations with all of the
turtle workers, all did mot go smoothly last summer. I have a
number of suggestions that may help to alleviate s=ome of the
problems we encoauntered, so that future field seasons can berafit
from our experiences.

Dne thing that really dlsturbed me was the practice of
digging up hatched nests within days of their hatching. If thirty
ta fifty live hatchlings were ‘"rescued" from many such nests,
that seems to indicate to me that these nests hadn't completed
their hatching yet. 1 think that these nests should be allowed to
complete their natural hatching seguence, even if its spread over
more than one night; rather than holding hatchlings in a bucket
and artificially releasing them. {(Waiting & longer peried,
perhaps four or five days, seems like a better idea to med. 1
aleo don't agree with the practice of "helping™ a nest to hatch
by digging up the first few hatchlings as they rest half-emerged
from the sand. I find it irresponsible to interfere with the
natural hatching process out of impatiernce or because of a
proprietary attitude.

I think that a more thorough interviewing of prospective
volunteers is in order, including a thorough description of the
field camp situation, and of the duties to be performed. People
should be informed before their arrival at Tern Island about what
their expected dutjes will be; there were sSeveral cas=es of
volunteers not finding out until they got off the plane whether
they would be working with seals or turtles. If advertised in the
right places, there should be noa problem finding veolunteers who
would be capable and happy to do the work.

I think that it would help to have something on Tern in
writing detailing the duties expected of turtle workers. If any
additional duties are later added to the list, they should first
bercleared with you by radion.. That would eliminate some of the
confusion of having Ytwo bosses", and would make it clear
tespecially to newcomere) which duties are part of the job. 1
think that if the refuge manager has additional duties he would
like the turtle workers to perform, for his persenal research
interest, that the status of these additional duties should be
made clear to the workers, I believe that many people would nat
object to helping out with these additional duties, if they have
the time, but thay should not be regquired to do so if they are



already fesling overworked. The discontinuation of any of the
duties which vou specified as part of the Jjob should also be
checked first with yvou by radio. (Here I'm referring to when we
discorntinued the baskers' count 33 I'm =still unsure where the
order to do so arosel.

Germral policies about the number of nighte per week worked,
and the length of stay on East and Whaleskate, could also be
worked oubt prlor to the =start of the season. It's good to
maintain flexibility about these things, but a policy would give
workers something to compare their schedule with, to insure that
they're not being asked to work ftoo much. It would be nice to
have something on Tern atating what wou expect of workers, in
case there are discrepancies between that and what the refuge
manager espects.

Pelicies "about the intensity of coverage per night should alse
be worked out. I can understand having a different set of rules
for Tern as opposed to East and Whaleskate, but it could get
confusing. For erample, it ‘Shoould be specified how often . walks
should be done, when 1% ls appropriate to go back and check on
certain turtles in between the regular two-hour intervals, mtc.
For instance, on Tern the turtle workers were expected to check,
on a turtle up digging, every 15 minutes, in order to verify the
exackt site of egg=laving. Although this wasn't possible on the
other islands, it was necessary to do walks much more frequently
than every two=hours, in order fto obtain the mnest-site and turtle
identification data that the refuge manager deamed NECESSArY.

Also, hawving something in writing detailing in which stages
during nesting 1t is appropriate to paint; tag, and measure the
turtles would be useful. 1 know that you went over this with us
during the training period, buft it seemed to be =omething that
people tended to forget in the esxcitement of the moment. This
would aless be useful information for people whe arrive in the
middle of the season, and thus have to do without the benefit of
vour training session.

It would be nice to hawve all of the turtle workers trained
by wou personally,; but if this isn't possible; provisions need to
be made to insure that ewveryvone gets  proper fraining. I
encountered resistance an this point last summer, when 1 tried to
request that either 1 got to train newcomers, or at least I got
to go out with them to check up on their techrnigues.

Hands—on experience 1 find werv waluable 1in the training
procges. | would recommend that , when ftraining, wvou first
demonstrate the procedures,. and then provide guidance while the
person tries it alope. 1t might also help to give newcomers a few
days experience just walking around the island at mnight, to get
them wused &to the =ights and sounds, before starting intensive
training. I think that some people were too overwhelmed with the
rnewness of the situation to remember all of the details of the
training vou providedylast summer.: It could alec be good o have
kind of a 'guality control’' program : send a more experienced
person out for a night with a newcomer, after the newcomer has
been working for a week or two.

FEs far as the paperwerk goes, it would be nice iT therg were
forms to enter the might's data opte, so that 1t could be entered
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directly onte the computer weekly. The lists of 'newly tagged'’
and 'recovered' turtles became rather cumbersome and confusing,:
especially when dealing with a turtle tagged that season, but
whose paint had woarn off. It also became confusing when adding a
new tag (or newly read tag) to the list for a turtle previously
recovered that season. If the data could be entered regularly and
kept up to date, a printout of the latest tag information could
be sent out to each island each week or so.

The notebook method of taking field notes could also use
some improvement. I'm not sure what method would work best, but I
have some suggestions t6 try. When wsing the small Tield
natebook, I found it useful to only record data on about three
turties per page, and to delineate an empty space after the first
entry for each turtle , to save room for future entries that
night for this same turtle. (A diagram would help, so I'11
include one.) This way, its easier to keep track of the progress
of wmach turtle, because several sightings can be recorded
together on the same page, rather than continuously flipping back
and forth pages. 1 found it useful to record : the esact time af
sighting, th® location, the specific activity (i.e. medium e@gg-
pity &tes), +the tag Teadinglis),; the paint number, and what was
"misaing" for this turtle (i.e. nesds left tagl. Future entries
for this turftle would include an update of time and activity, and
possibly location. When the turtle returned to the water, I drew
a single slash through the entry, to signify that this turtle was
gone .

As it may be hard for =ome people to remember just what
needs to be recorded fTor each turtle; a pre—-printed form maw be
handy imstead of a field notebook. A small clipboard could be
used to hold the forms, preferably one of the metal kind of
clipboards which has a cover. Water—-proofed paper could also be
used. The form could have room for 4 to & turtles per page, and
could have lines to fill in, and boxes to check. This would
expedite taking fleld rnotes, and would make it easier to decipher
other people's mnotes. as well, since they would be somewhat
standardized. A gulck check of the form would show you what data
vou -5t11l need to collect for ftwat burtle. (1'11 include an
example). & varilttpg orn  this theme would be to still use pre-
printed forms, but to just have one turtle per form. The forms
could then be shuffled , as the turtles move around, so that they
are in the same order in which the turtles are in as you walk
down the beach.

A vest, similar to a flshing wvest (with 1lots of pockets)
turned out to be the most convenient way of carrying the
equipment. 1 found it useful to carry extra flashlight batteriesg
] also carried a spare paint can nozzle, which I kept in the film
canister alohng with the spare spring for the banding pliers. The
nozzles pop off easily, so when I used up a paint can that had a
good nozzle, I kept +he nozzle. I used these spare nozzles to
replace clogged rmozzles with, and to replace nozzles that fell
off and got lost in th& sand. The other items carried in the veat
included notebook, pens, flashlight, pliers, tags, rag, gloves,
raincoat, paint, wire-cutters, red flags etc. (More on the flags
later). The adwvantages of using the vest are that it doesn't tire
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your arms out, everything Iis handy, and you don‘t have to put
anything down {to find later in the dark).

It became necessary to carry two different series of index
cards on the walks =ach night. The first was the "Missing
Data" card : this included the paint number, plus whether the
right tag, left tag, or carapace length needed to be read. When
doing the paperwork each morning, it was necessary to go through
this card and scratch out the missing data which you acquired
that night, which was thus no longer miassing.

The second set of index cards were the "Band Mumbers" cards.
These cards included each painted number, in order, and the
corresponding band numbers that were then read or applied . I
found it useful te record first left btags, then right tags : this
made it easier to find a particular tag number while scanning the
cards. (For example, if only the right tag had been read, I would
leave a blank on the left side, and record the right tag on the
right). 1t was important to update these cards after sach night's
work as well. We found that a large index card, folded in thirds,
worked well. It was necessary to refer to band readings on the
“"Band Numbers" cards each time a turtle's carapace number was
repainted, to ascertain that the carapace number had been read
correctly. It was surprising how many times yvou could misread a
number otherwise | Sometimes a turtie had been previously
painted, but the paint had all worn off,; and she was then
mistakenly given a brand new carapace number. If this happerns, I
found that it was best to let her retain the new number, and not
try to repaint her with her ariginal number later on. It makes it
hard to keep track of the paperwork if the carapace number is
switching back and forth; besides, repainting a smaller number
over the remnants of a bigger number (for example, 48 over 108)
is hard to do legibly.

I found that using red plastic flags, on wirg stakes, wWas
useful in kesping track of turtles' whersabouts. This is
especially handy if the exact marking of nest locations is
reguired. I would put one of these flags, marked with the turtle
carapace number (if known) rear a digging female. If, for
example, I flagged a turtle that was digging an egg chamber, when
1 came back and checked on that pit again, 1 could tell whether
it had been a fTalse dig (egg chamber nat filled in) or whether
she had probably laid (egg chamber covered over), 1 alseo found
the flags useful to mark the location of females who needed paint
or tags, and I would check back on these females on my return
trip. The flags were good overnight markers for the nesting
success study: the distance and compass direction from the flag
to the eggs was recorded, and the carapace number was written an
the flag. The flags were then replaced by more permanent stakes
the following day.

1 found that special footwear was not needed for the work:
my tennis shoes or high-toppad tennis shoes worked just fine.
Nene of us were able to straddle the turtle to read tags, and
other positions seemed'to keep the feet out of danger. My hands
were more likely to "get injured than my feet, but a pair of
cotton gloves worked well to protect them.

Well, that's about all I have for mow. If I think of something



glse, 1'll be sure to let vyou know. By the way, 1 want you to
know that we all appreciated the reprints and books which you
sent up to Tern for us +to read. I think everyone learmed a lot
from them. Thanks for thinking of us!

Bincerely,

Vanessa Bauger
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December 30, 19

TO: JAW

FROM: GHB

SUBJECT: My 12/22/88 meeting with PWS personnel to discuse results of 1988
tagging/monitoring at FFS, and to formulate plans for the /78F

negting season research.

The subject meeting lasted for naarly 3 hours and proved to be very
worthwhile. I reviewed as best possible the voluminous data obtainad
during the 1988 effort. Most of this info has already been given to you,
or is now attasched with this memo.

—y

(ftn my view, the main success of this meeting was making Stewart Fefer and
f Ken McDermond more fully aware of what we are trying to accomplish each
year at FFS, and especisglly the importance of monitoring East, for as many

| consecutive nights as feasible, asz an "index" of thea population.

S
There ere plans for us to meet again about mid-Januery to finalize
arrengements for the 1989 season. However, before this can take place we
need your input on certain matters. One key point is, based on what we
know to date (including results from 1988 work), just how important do you
feel it might be to saturation monitor Whale-Skate Island again? A= you
have read from my previous memos to WGG, locking at the "big picture"

(ie concerns for disturbing wildlife on this narrow islet,etc.), I'm

inclined to leave this site alone and focus everything on East {and Tern if

FWE personnel are available). However I have an open enough mind on the

subject to alter my opinion, if you come up with a significant reason why
e

it ghould be done. Basically, the question is "Is it crucial to glugi;Eq]fE#,

S . T

recovery, or would it just be pood to heve more dets for this gitel?"

—

~ If your time will permit, the ideal situstion would be for you to attend
the January meeting and provide input. But of course we need to discuss
™~ the options together first. Please lets talk about this more at your
\ earliest comvience.

SHoppy Hew Taie]l tand noes vhat o Malsnta® on wordatar nve foades ol anay
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We have completed our
report on the statewide status
of 42 rare coastal plants, four
endangered waterbirds and four
marine turtles for DOFAW &
Hawaii CEZM Program. Copies of
this report are available for
review at the HHP office.

Field work has been completed
on the Ahihi-Kinau, West Maui
and Hono O Napali MARs as part
of our on-going inventory of
the state Natural Ares Reserves
System,

ENDANGERED SPECIES

Recovery Plan Development
Spring - Summer logg

John Engbring 541-2749

U.5. Fish and wWildlife Service

There are two new Starts for
Lecovery plans in 1988, the
Mauna Kea Silversword
(Argyroxiphium sandwicense)
Recovery Plan and the Oahg Tree
Snails (Achatinella SpP.)
Recovery Plan. The endangered
Mauna Kea Silversword is
restricted to a few small
populations on the upper eleva-
tions of Mauna Kea on the Big
Island. Grazing by feral
ungulates has been implicated
a5 the major factor in the
decline of this species,

All Oahu tree snails in
the genus Achatinella, about
40-45 recognized species, are
listed as endangered. These
snails were once abundant in
the native forests of Oahu, but
4re now rare and restricted to
upper elevations. Introduced
predators and the loss of
habitat are believed to be
major causes for the decline.

Both recovery plans are
being prepared by contract and
are expected to be in final
form in 19a9,

April- Tome &F

DUNE ECOSYSTEM PRESERVATION

Establishment of Mo'omomi
Preserve

May 19BAR

Audrey Newman 537-4508

The Nature Conservancy of
Hawaii (THCH)

In May, TNCH acquired 900 acres
on the north coast aof West
Molokai, creating Mo'omomi
Preserve, One of the state's
last intact coastal dune eco-
systems, it contains five rare
plant species and nesting sites
for the green turtle. The
Laysan albatross is trying to
recolonize the area, Fossil-
ized bones of over 40 bird
species have been found in the
lithified dunes.

Management activities will
concentrate an controlling
vehicle access ang assessing
the impacts of axis deer,
humans, and alien plants on the
native vegetation, The pre-
serve will contain a nature
trall and other activities for
public use and education,

NORTHWEST HAWATIIAN ISLANDS

Midway Atoll National Wildlife
Re fuge

April leogs

Craig Rowland 541-12p1

U.5. Fish and wildlife Service

Midway Atoll National Wildlife
Refuge was established on April
22, 1988 and is managed by a
cooperative agreement between
the U.S. FPish and wildlife
Service and the u.s. Navy,
Temporary Biologist Breek
Tyler, along with Animal Damage
Contrellers Jim Murphy and Tim
OChashi, have begun a rat trap—
ping study to determine the
eéxtent of the rat population
and control methads to be used
in wildlife areasz on Midway,

o



NOETHWEST HAWAIIAN ISLANDS
Hawaii- Islands NWR Survey Trip
June - July 1988

Craig Rowland 541-1201
U.5, Fish and wildlife Service

Biologists Ken McDermond and
Craig Rowland, along with
botanist Derral Herbst, were
joined by Bishop Museum botanist
Wayne Takeuchi for a survey
trip of the Northwestern
Hawaiian Islands. The field
party spent five weeks working
their way from Nihoa Island

to Midway Atoll with transpor-
tation provided by the fishing
vessel FERESA.

Information was gathered
on the distribution of a number
of candidate endangered plant
species and selected seabird
species in order to better
monitor their populations.
Counts of Hawaiian monk seals
and green sea turtles were
conducted on Nihoa and Necker
Islands. The field party also
erected 400 feet of drift fence
in an effort to stabilize shift-
ing sand on the east side of
Laysan Island.

HE&GREEH SEA TURTLE

Nesting and Hatching Studies at
Tern I=land

l9B6-1988

Ken Niethammer, Jeff Holm,
Craig Rowland, Tern Island
Staff 541-1201

U.5. Fish and wildlife Service

During 1986, the U.S5. Fish and
Wildlife Service in cooperation
with the NHational Marine
Fisheries Service began to moni-
tor Hawaiian green sea turtle
(Chelonia mydas) nesting ac-
tivity on Tern Island, French
Frigate Shoals. The objectives
of this study are to monitor
nesting and hatching phenol-
ogies, hatching success’, and

avian and erab predation of
hatchlings.

Green sea turtles nested
on Tern Island between May 25
and Oct. 20, 1987, Bighty-two
percent of the nesting occcurred
during the months of June, July,
and August. Nine different
turtles were observed nesting
on Tern Island; one individual
was observed nesting four
times, while three others were
observed nesting twice. HNo
adult turtles were observed
entrapped on Tern Island.

Forty-eight of the 50
nests located produced hatch-
lings: the first hatchling
emerged on July 29 and the last
on December 26. 8l% of the
nests hatched during Augqust,
September, and October.

The mean incubation peried
for the 34 nests with lay and
hatch dates known was 63.0 days
with a range of 54 to 85 days,

The mean clutch size was
86.7 eggs, with a range of 36
to 115 eggs, Individual nest
success ranged from zero to
100% hatch. Two of the 50
nests failed to produce any
hatchlings. When excavated,
the eggs from these two nests
showed no signs of embryo
development., Of the 4,16l eqgs
found in 1987, 75.5% (3,137)
produced viable hatchlings that
succeeded in reaching the sea.
Of these, 482 hatchlings
required assistance, as they
were trapped in their nests or
were not fully developed (yolk
sac still extended). Most
obstructions were large pieces
of coral; however, six hatch-
lings in one nest were trapped
under a piece of copper wire,

A total of 1,024 eggs (24.6% of
the eggs) failed to produce
viable hatchlings.

The 1988 study will begin
in May and will continue as
conducted in 1986 and 1987,

o ] =



with the additien of an effort
Lo tag or read existing tags of
all nesting females. The study
will also be expanded to
include East Island as well as
Tern Island,

HAWAITAN MONE SEAL

Kure Headstart Project

March - June 1988

John R. Henderson 943-1325
NOAR, NMFS, Honolulu Laboratory

A total of 8 Hawaiian monk seal
pups have been born at Rure,
the highest total since births
dipped to a low of one in

1986. Four of the pups are
female, three male, and one of
unknown sex is still nursing,
One of the male pups died
shortly after birth, having
been abandoned by its mother
who had inecurred serious back
wounds. The four weaned female
Pups are being maintained in
the protective headstart enclo-
sure and will be released in
September, Particularly
noteworthy is that female seals
which themselves went through
the headstart Program are now
contributing signifinantly to
births. Pour of this year's
births were to females head-
started in 1981 and log2,

The increase in births and
the fact that the program is
well intd its "second genera-
tion", with relatively high
numbers of immature females
Soon to reach reproductive age,
bodes well for the eventual
recovery of the Rure population.

HONO 0O WA PALT NATUORAL ARERA
RESERVE SURVEY

May 1988

Samuel M, Gon IIT 537-4508

The Nature Conservancy of
Hawai'i

Samuel Gon III, Steven Perlman
{The Nature Conservancy of
Hawai'i) and Michael Buck
(State DLNR) conducted an eco-
logical survey of the Hono O Na
Pali NAR, Kava'i from 9-20 May.
The purpose of the Burvey was
to document the status of rare
and endangered species and
natural communities in the
Leserve, and to obtain infor-
mation for development of a
management plan for the reserve,
On the nights of 18 ang
19 May, while camping in a
remote bog on the edge of
Wainiha valley at ca 4,050 feet
elevation, ‘ua'y ar Hawaiian
Dark-rumped Petrels (Pterodroma
Ehaengggia sandwichensis) were
eard returning to nest sites
in the darkness after 2015
hours, presumably on the upper
cliffs of Wainiha and in
adjacent Steep slopes in the
Hono O Wa Pali NAR. We
estimate that five - 1p birds
were heard for approximately
two hours both nights, This
constitutes the first known
nest site location for the
Kaua'i population of ‘ua'y.

WEDGE-TAILED SHEARWATER

Artificial Westing Structures

June 1988

Thomas Faiakapu 548-g850

DLNR - Division of Forestry and
Wildlife

Back in mid-Mareh of this year,
the Oahu District implemented a
Project to install 82 artifi-
cial nesting structures design-
ed for ground-nesting seabirds
at a Wedge-tailed Shearwater
(Puffinus pacificus) colony at

—5-



Black Point, Kahala, Oahu, The
project was a joint undertaking
on a private estate to redirect
the nesting of shearwaters from
an established site to newly
constructed nest structures,

Within the past few years,
the property owners had experi-
enced an increasing number of
shearwaters nesting under their
home. The increase in noige
and smell have becomes an
unbearable problem far them,

We recommended that before
the nesting season started, the
area around the house be
Screened off. In the mean
time, we installed nesting
structures in an area that had
limited use by shearwaters.

The structures were of eight=
inch PVC pipes cut in 24 inech
lengths, then cut straight down
the middle to form a concave
appearance and placed in vari-
ous positions to determine the
difference in their acceptibi-
lity by U'au kani. A few
shearwaters had already been
observed utilizing the
structures in early May,

BRISTLE-THIGHED CURLEW

Status and Demography of the
Bristle-thighed Curlew

April - May 1988

Roland Redmond, Jeff Marks,
David Evans, Craig Rowland
541-1201

U.5. Fish and wildlife Bervice,
Montana Cooperative Wildlife
Research Unit - -

Little is known about the
status of the Bristle-thighed
Curlew population. Color-
banding of Bristle-thighed
Curlews is being conducted on
Laysan Island, Christmas
Island, and the Tuomoto Islands
in an effort to determine the
following: 1) status of the
population, 2) geographie
extent of breeding and staging

grounds, 3) demographics of
wintering, staging, and
breeding components of the
population, and 4) potential
threats to the population,

The colorbanding work will
also help determine the turn-
over rate of Bristle-thighed
Curlews heading Nerth to their
breeding grounds in Alaska,

The Fish and wildlife
Service is conducting this
research in order to make sound
management decisions on matters
that may affect the Bristle-
thighed Curlew population.

ENDANGERED WATERBIRDS

Monitoring Program

January - April, 1988

Paul Chang 541-1201

U.5. Fish and wildlife Service
University of Massachusetts

On April 19, the hundreth nest
was located on Ki'i Unit of
James Campbell Natienal Wild-
life Refuge. This ¥Year, nest
searching began on January 5
and will continue through
August 5, 1988, as of April
28, 16 stilt nests have been
found. A nest fate breakdown
of the first 100 nest follows:

HM Hawaiian Moorhen

HC Hawalian Coot

FW - Fulvous Whistler -
HD = Hawaiian Duck

.# Neste!Successful !Predator

SP . Found ! Hatch Unknown
1] ] []

HM ! br l& H 3

o, S 34 ! 20 4 1

Fw ! 4 ! 1 L

HD ! 35 ! 18 H

- =



He, Stewart Fefer

B.8. Fian and Wilullfa Service
P.0. Box 50167

Monoiulu, HI 986850

Dear Scewatit;

Enclossd for your fLiles are auited summarcies oL che curtlie
CensUs Jata collecied ac Freach Prigacte Savals tals pastc

Buamar, Alsy included 18 a prelimlinaly oaf grapl showing cae
nuaper of new curtles recorded nesting each niguc ou Bast Island
fof che l0l-day scudy period, ALl of this information nas bDaan
provided to Dr. Jerry Wetherall Lor dncorpuracion ince cthe
gopulacion model discussed in our Jdraft recovery plans, I will
pa gending you copies of addicionsl data as ic oevomes edicad
and analysed,

The turtle tays and appilcacocs Lof use at Rose Lsland ale nere
in my officéa ready co bea picked up. 0Or, if you prefer, I can
mail Chsam Co yod.

gesc regards.

gingacely,

George Hd. Balass
GlB:ey Fouloyisc

g Gllmarctcia
Balazs _
HL
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e e January T, 1990

To: Tern I=zland Files

From: Tern Island Staff /(E.ﬂr}@f}/) Mfte,%ﬂmmﬂl"’r

SUMMARY OF 1986, 1987, 1988, and 1989 GREEN TURTLE
STUDIES AT TERN ISLANRD, FRENCH FRIGATE SHOALS

During 1986, the U.5. Fish and Wildlife Service in cocperation
with the National Marine Filsheries Service began to monitor green
turtle (Chelonia mydas) neating activity at Tern Island, French
Frigate Shoals. The general objectives of this multi-year study
are: to monitor nesting and hateching phencloglesa, hatching
success, nhest locatlons on Tern Island, and avian and ghost orab
predation on hatehlings.

The Tern Island facillities are staffed year-round by FWS
employees and volunteers. This year-round presence makes atudies
of seasonal nesting and hatohing phenologies more practical than
at other locatlions (i.e. East Island) where the logistics of
operating 8 or O month fileld camps become formidable. Another
major consideration in conducting turtle ressarch on Tern Island
is related to the condition of the seawall. The Tern Island
saawalls will need to be replaced, removed, or left to continue
rusting away. Information on green turtle use of Tern Island
(nesting and hatching phenclogies, location of neats, numbers of
turtles nesting on Tern Island, numbers of hatchlings produced,
ete.) will be an important consideration in making a decision on
the fate of the seawalls.

This document contains a summary of 1986, 1987, and 1988 nesting
and hateching phenologles and hatching success data. Copies of
the 1986 and 1987 raw data can be found in the "Summary of 1986
and 1987 green sea turtle nesting and hatching success studies at
Tern Island", & copy of the 198B raw data can be found in the
"Summary of 1986, 1987, and 1988 green turtle studies at Tern
Island, French Frigate Shoals™. This document also contains a
summary and coples of the 1989 green turtle study data whiaoh
cover nesting and batching phenclogiles, nesting female tag
identifications, hatching success, and great frigatebird [Frn;ata
minor) predation of turtle hatchlings.

STUDY AREAL

Tarn Island (Lat. 237 52 M, Long. 155ﬁ 17" W) is found on the
northwestern rim of French Frigate Shoals (FFS), about 500 miles
west-northwest of Honolulu, Hawail. During World War II, the
Navy enlarged the original 11 acre 1slet into a 57 acre island
that ocould accommodate alrcraft. From 1952 to 1979, the U.S5.
Coast Guard operated a LOHAN transmitting station at Tern Island.



S3ince 1979, the U.5. Fish and Wildlife Service has occcupled Tern
Island for the purposes of managing the Hawailan Islands National
Wildlife Refuge, performing research, and assisting other
agencies in resesarch projects.

About 3000 ft. of Tern Island's south-facing shoreline provides
easy access and good substrate for nesting green turtles. Most
of the remaining shoreline consists of exposed seawall or coral
rubble beaches., The exposed seawall prohibits access to the
island while coral rubble beaches do not provide optimum nesting
substrate.

METHODS

Research techniques used during 1986, 1987, and 1988 to determine
nest locatlions end hateching success wers similar. See the
"Summary of 1986, 1987, and 1988 green sea turtle nesting and
hatehing success studies at Term Island" report for a more
detalled account of methods used in those years. The following
methods were used during the 1989 nesting =eason.

To locate nesats and monitor hateching: morning patrola of Tern
Island beaches were gonducted between 28 April (first nest laid)
and 27 December (last neat hatched). In addition, night patrols
(about one hour after sunset) were conducted during the nesting
gseason., Tha objective of these evening patrols was to identify
any nesting females encountered. To eliminate as much
disturbance as possible to the Hawailan monk seal (Monachus
sohauinslandi) and seabird populationa, these patrola were
limited to the beach zones (at night, most seals "haul out" and
are in the interior, vegetated zone of the island). Turtle
observers entered the interior vegetated zone only when followiling
tracks of turtlesa coming ashore.

Heat Locations

Locations of nests were determined by either observing the turtle
neating or by observing the physical characteristics of the
turtle's diggings. Usually, a successful nesting atteampt can be
differentiated from "false pits"™ by the distinctive evidence of
back-filling or covering of the nest. Also, after completing =
nest the turtle will normally return dinectly to the occean. If a
ressarcher was relatively confident that a female's affort
reasulted in & nest (eggs seen or all the appropriate signs were
present) the nest site was marked with a numbered atake placed
about 150 em (5 feet)] dnland of the nest, If the resegrcher was
unsure if there was & nest, the site was given a H-series number
meaning that all the signs of a successful nesting were not
present. These M-seriles nests (maybe nests) were not marked with
g stake. However, locations of both nests marked with stakes and
the M-series nests were recorded on eppropriate maps and data
forms.



Hesting Female Tdentification

In 1989, because of perseonnel constraints, no extensive effart
was undertaken to identify nesting females, Identifications were
limited to turtles encountered onm the twice daily beach patrols
(night and early morning). An effort was made to read any
exlsting tags on each turtle encountered, If the turtle was not
tagged, tags were applied., 4 curved carapace length and any
distinguishing physical characteristics were recorded for each
turtle. After a turtle had been identified, a temporary 1989
study letter or number was spray painted or the carapace. This
painted identification expedited re-identification of this turtle
on subsequent visita to Tern Island, reducing both disturbance to
the turtle and effort required by the researcher.

Identification, tagging, and/or any other activity that would
disturb the turtle was not performed while the turtle was
excavating a neat or laying Bgg8. These activities wers
accomplished either before nesting or after egg laying.

Tags were applied to either the primary sites (proximal locations
on the front flippers) or secondary sites (further out on the
front flippers). We tried to ensure that at least two well
applied tags were on each turtle. Tags were provided by National
Marine Fisheries Service.

Hatohing Success

Hatehling emergence was monitorasd by ebserving each nest site
starting about 50 days afterp Bggs were laid. Almost all
"hatehing" nests can be detected on the day the hatehlings BmErge
by watching for pre- and post- emergent pit formations and tracks
of hatohlings. If a nest had not "hatohed" within about 100 days,
the nest was excavated and contents analyzed.

Five days after "hatehing", nests were excavated to determine
elutoh aize and hatehing success. We determined the number of
successfully emerged hatchlings by counting hatched egg shells.
The remainder of the nest's contents were categorized as followa:
bad eggs (infertile and/or rotten), dead embryes (1/4, /2, and
3/4 developed), dead fully developed hatohlings, and live
hatohlings trapped in the nest, Any trapped hatchlings were
released that night, After analysis, all nest materials wers
returned to the excavated plt and buried. For the 1969 season,
the "trapped in the nest® category should be further defined as
the number of hatchlings that remainaed in the nest five days
after hatehing.

The hatching of 2 nests were missed, so only the date the egga
wére lald was known for these nests, The mean incubatien length
of the 1989 nests was used to estipmate the hateh date for these
nests. Although this does not give us anm exact hatoh date it 1s
probably accurate encugh to include these two nests in the



hatchiﬁg phenology summary where hatchings were tallied by the
month.

Great Frigatebird Predation Omn Turtle Hatchlings

During September 1988, the diet of 150 great frigatebirds (GEFR)
{50 nestling, 50 juvenile, and 50 adults) was checked during peak
turtle hatchling emergence to determine whether GREFEs are a major
predator of hatchlings at French Frigate Shoals. This September,
stomach contents of S50 nestling GAFRe were analyzed to augment
last year's data set. Stomach contents were obtained by inducing
regurgitation by pumping salt water imte the GRFR's stomachs.

RESULTS AND DISCUSSION

Nesting and Hatching Phenologies

During 1989, green turtles nested between 28 April and 28
September and nests hatoched between 19 July and 27 December
(Figure 1.). For comparison to previous years, Figures 2, 3, and
4§ show the nesting and hatching phenologies of 1988, 1987, and
1986, respectively. Tables 1, 2, 3, and 4 show a monthly
breakdown of nesting and hatehing activity on Tern Island during
1989, 1988, 1987, and 1986, respectively. Lay and hatoch dates of
individual nest can be found in Appendix A.

Hest Locatlions

In 1989, 103 nests were located on Tern Island. All but eight af
these nests were located on the south-facing shoreline. The
exceptions were seven nests on Shell Beach and one nest on Crab
Beach (Figure 5). In 1988, three nests were found on the
northeast beach (Figure 6); this year that beach area was not
large enough to accommodate mesting turtles. During 1987 and
1986, all nests were located on the south-facing shoreline of

Tern Island (Figures 6 and T, respectively). More detalled
locationa for the 19E% nests can be found in Appendix B.

Identification of Nesting Turtles

During 1986 and 1987, identificatlion of nesting turtles was
limited to those encountered during twice nightly beach patrols.
In 1988, the number of beach patrols were increased in order to
try to identify as many of the nesting turtles as possible. Two
confirmed nesters were identified in 1986, nine in 1%87, and 2§
in 1988 (Table 5). An additional 10 turtles were ocbserved
digging on Tern Island during the 1988 season, but nests were not
confirmed for these turtles (Table 5). In 1988, even with the
increased effort, we failed to identify nesting females at 16 of
the B8 nests (18.2%). 'Mest likely, these 16 nests were laild by
females that were identified on other nesting excursions so the



total number of turtles using Tern Island in 1988 is probably
quite acocurate.

In 1989, we again could not afford the personpower required to
identify all nesting turtles. Identification was limited ko
turtles encountered on twice daily beach patrols [one about an
hour after sunset and one in the early morning). However, we
still managed to identify 42 female turtles digging on Tern
Island (Figure 5). Eight of these turtles were also encountered
on East Island during the neating season.

Humber of Hesta/Turtle

Because we gould not attempt to identify females for all nesats
during the 198% season, no estimate of the number of nesats per
nesting female could be made.

Nesting Activity On Tern Island

Each of the last four years have shown a marked increase in
nests: 23 in 1986, 48 in 1987, 88 in 1988, and 103 in 1989.
During the last two seasons, green turtle nesting and hatching
aativity on Tern Island seems to be a good indicator of activity
throughout French Frigate Shoals. The first nest on Tern Isaland
sgourred about the same time nesting activity was obaerved on
EFast apd Whaleskate Islands. HNesting activity seemed to end at
about the same time on all islands: late September or early

. Detober. It will be interesting to compare seasonal changes in
turtle nesting phenology to changes 1n avian nesting phenologies
to see if there are any correlations.

Nesting Turtles Trapped By Man-made Dbstructions

During 1989, three nesting females that came ashore sither at
Shell or Crab Beaches were not able to get back to the ocean
becaguse of the northern seawall. On the morning of 12 June, a
female turtle was found crawling along the middle of the runway.
This turtle had come ashore at Crab Beach and probably could not
get back to sea because of the seavall in that area. Two nesting
female turtles were found trapped or potentially trapped in July
1989. The first was found om 7 July trapped behind the seawall
between Crab and Shell besches. The second glso became separated
from the sea by the seawall between Crab and Shell beachea on 22
July. It ended up on the runway. 411 of these turtles were
assisted back to the ocean.

In 1988, one nesting female becams entrapped between the two
ssawalls just east of the boat-shed. This turtle was quickly
located and released and it subseguently neated. No turtles
becams entrapped in 1987; however, in 1986, Tern Island personnel
found and released four adult female turtles that had beccne
entrapped while attempting to nest.



Incubatlion Periods

Inoubation periods (days to hatghling emergence at the surface)
were calculated for all nests which had both lay and "hatching"®
dates, Mean ingubation periods for 1989, 1988, 1987, and 1986
were T0.5, 63.2, 63.0 and 67.6, respectively (Table 6). During
the four years of Tern Island work, the sinipum and maximum
incubation periods have been 53 and 97 days, respectively.

Bafore the 1989 Tern Island data, the longest incubation period
recorded at French Frigate Shoals was 88 days. Im 1989, we had
three nests that exceeded that length (91, 94, and 97 days).

Each of these three nests weres located on the crest of the beach
(the point where the beach begins to slope down to the.sea) areas
that are periodically exposed %o high tidea, The mean incubation
for 1989 was seven days longer than that of 1988 or 1987. The
1980 season seemed to be much wetter thanm the previous year and
upon gomparing rainfall totals for June through October (14.7,
7.8, 8.5, and 12.0 inches for 1989, 1988, 1987, and 1986,
respectively) we found that 1989 had about twice as much rainfall
than either 1987 or 198B. The 1986 season was a wet year and the
mean incubation length was again elevated 67.6 days.

The wide range of incubation periods (53 to 97 days) oannot be
explained by genetic differences in nesting females, as the
inoubation periods of nests laid by the same female in the same
year show a similar wide range of valuea. For example, in 1988,
one female lald nests that hatched at 56, 61, 63, 66, and T6
days. Another possaible factor is nest site characteristics. In
1988, when incubation pericds of nests within 10 metera of the
beach orest (point where the beach starts sloping to the sea)
were compared to incubation periods of nests greater than 10
meters from the beach crest, we found significant differences (at
p=0.0T7 level, TTest) in mean incubatlion lengths: &4.7 (8D=5.73,
n=57 neats) and 58.7 (SD=3.90, n=19 nests) days, respectively.
This is a gross comparison as many factors are probably invelved:
moisture and organip contents of nesting substrate, elevation
above sea level, if the nest site is in a shaded area, nest
chamber depth, and eteo.

Clutah S5ize

In 1989, we found a mean clutch size of B89.0 eggs with & range of
44 toe 127 eggs (Table 8). Respective mean clutoch sizes for 1988,
1987, and 1986 were 96.8, 85.6, and 86.7 (Tables 9, 10, and 11,
respectively). The minimum and maxipum numbers of eggs in a
clutech for these three previous years were 36 and 146.

Hatching Succoeas

Hest sucoess data for ipndividual nests canm be found in Appendix A
for the 1989 nests, Data for individual nesats from 1988, 1987,



and 1986 can be found in .the previous yearsa' reports. A4 summary
of hateching success parameters for the four yeara of work at Tern
Island can be found in Table 7. Tables 8, 9, 10, and 11 contain
individusl year summaries for 1%2%, 1988, 1987, and 1986,
raspectively.

During 1989, 101 of the 103 nests produced hatchlings (Table 8).
Individual nest success ranged from 0 to 100%. The percent of
eggs that hatched (defined as the number of eggs that produce
hatchlings that made it ocut of the nest alive) has ranged from
75.4 to 84.8, during the previous three years (Table T). This
years 81.9% hateh is similar to the previous years' values. A
total of 7,514 hatchlings entered the ocean from Tern Island this
season; making the total for the last four years 18,924,

In 1989, none of the “"trapped" hatohlings were trapped by any
man-made debria, The percent of hatchlings found trapped (still
in the nesat upon excavation) was 10.9, 10.8, 6.5, and 2.4 for
1986, 1987, 1988, and 1989, respectively (Table T). HNests were
excavated the day after hatchling emergence in 1986 and 1987,
axcavated two to thres days after hatchling emergence in 1988,
and were excavated five days after emergence ipn 1989, This
degline in numbers of hatohling "btrapped" within the nest ovar
the last four years probably iIndicates that some of the small
groups encountered when excavating nests one, two, or three days
aftar emergence could have made 1% ocut on thelr own given more
tima. In their atruggles to free themzelves are these "trapped"
hatchlinga expending energy needed for their survival at sea?
Does esach additiconal day spent in the nest diminish theilr chances
of survival? How many days after the ocriginal "hateh" should the
nest be excavated? Should we attempt to free the trapped
hatehlings or is this natural selection?

The percent of bad eggs (rotten or infertile) has remained
relatively constant during the last threes years: 12.2 to 15.2%
(Table T.)

Graat Frigatebird Predation of Turtle Hatﬂhlfnga

Saptember was chosen because 1t was the peak month for hatechlings
emergence (Table 1 and Figure 1), Another 39,6% of the nests had
already batched 1o July snd August sc¢ turbtle hatchlling densities
in and around Freooch Frigate Shoals wvas' @ost likely at 1ts
highest levels during September. Data from these nestling GRFEs
willl be added to data from the 150 greabt frigatebirds sampled in
1988 (see the 1988 summary for that data) and hopefully, we will
get this in publishable shape in early 1290. In 1989,
identiflable foods (sgquid and fish) wers found im 34 of the 50
GRFE nestlings sampled. No evidence of turtle hatchlinga were
obaerved in any of the samplas.

Often, "wrong way" turtle hatehlings are observed on the Tern
Island runway in the daytime. Mo seahbhlirda have been observed
trying to take these hateblings, even though thousands of birds



are overhegd. HAuddy turnstones (Arenaria interpres) have been
observed feeding on dead turtle hatchlings; however, none have

been observed pursuing live hatchlings.

COMMENTS

Continued monitoring of green turtle nesting on Tern Island will
allow us to delve deeper into the breeding blology of this
species, In addition to developing better databases for the
topics already discussed, we can also examine topica such as:
clutoh size in subsequent nests from the same female {(does 1t
remain falirly constant?), hatching succesa of subsequent nests
from the same female, hatching succesa of nests lald early in the
season compared to ones laid ia mid-season or at the end of the

. aeason, relay intervals within a season, re-nesting cyclea, etec.



*(g3§9U TB30q Jo §) EjEen JO Luﬂﬂﬂzu

1ot ({0"ENE (0"1)1 (B E2)h2 (L "2E)EE (L 0E)LE (6°2)6 = = = Fuigog ey
£0L s = = (6 Elt (9"hLl)St (O'"HEISE (O"ZE)EE (9"RLISL %m*nu_ Hupyeel
oaq ADN 300 dag Hny inp o Ley ady
TEARRE, S riom e e e e 0 e o it 1 e e e i e e i o e B 5 i ===  K4TAT3OV
q3uol

"6861 ‘sTeoyug ejedraj youedd ‘puelel uJdsl 3® s8Tjany used¥ Jo fForousyd Fupyozey pue FupsEey ‘T °Tael




"[EJEBU TE3O03 J2 %Y s380u Jo .__m.__u.“_“:..z.h

1

58 (2°1)1 g B 2 B (6*2L)1l  (2*LHISE (Z'82)hw2 (E°SLIEL = - - Furyaq®H
g8 2 B (L*i)1 LE*E)e (B*RLIEL '(9°BE)RE (5'62)92 (w-iL)ol mM.mvw Jugysay
aaqg ADH 190 dag any npe unp Ley ady
D L o e o e e e e e e e o e e e e e e i o e o e L3 TFATION
gjuoy
; *ge61
‘eTeOoyg ajeftag gousag 'PUBTS] uJsl 3B S8T34n3 EBas usagd Jo £FoTousyd Furyoley pue Fupqysay "2 aTqe]

10




(s3sey TEAOL IO %) SI153y JO uv:E:ﬂH

Bh (hiz (EL)O (623hL  (SE)LL (lide (211 T E Suiyogeq

0% ; (hiz (2L)9 (DE)SL  (9E)8L _ (9L)%- mmur Jugysay

81584 JO 2a( AOH 390 dag any inr unp Ley -
Jdaquny e e e e e e £

i i ITATIDY

*lg6L ‘sTeonsg ajedtag 5
qouasy 'puwlEl uasl 3= E3T3an3 ®8E ussa? jJo LJoTousyd BupyogEy pur Fuljcay g aTqel

11



. ' (838l TE3ICSL JO %) EjEGQy JO Lunﬂdﬂ“

£z (6)z (g2)9 (GE)G fgz)a . Suryogey
£z (6)2 (9219 (0E)L ﬁ.“mﬂm Fuissay
E3E3H JO oeq rOR 300 dag any np unp £Ep i
Jehqany e oo o e S e Ao e oo oy L o s oo o ekt el iy oy et e A3TATRIODV
=30l . HIROH

*gg61 ‘erwoyg agzedray .
yousdal ‘puURTE] UJD] T EIT34N3 EaE Usasad Jo LBogomengd HupyoseEy pue Bujpgsay ¢ 4 BTAEL

12



Table 5. Green turtles identified on Tern Island, Frenoh Frigate
Shoals during the 1986-89%9 nesting seasons. Tag numbers followed
by a H or L denote tags in the primary tag site on the right or
left flipper. A4 R or L followed by a parenthesais denotea a tag
placed in a secondary tag site; the numbers inside the
parenthesis relate to the location of the tag.

1986 Confirmed HNezters

[ ——_————————— R R R R R R R R

1987 Confirmed Nesters

R S T W N B m e e e S S A N A

3354L & 3358RH 6BEBER & GBGSL
GTYOE & QTU2L GTHIR & 9THSL

oT4IL GTHTR & 9TH6L
9TEOR & 9TUHGL BiOGE & H10TL
B216R

SR S D N N W R W mm w m BN BN B N N R R U W e e mm R ORN RN TN NN NN NN NN BN BN R mw R mw T Em

3120 & 31149L 3268R & 10361L
oO0U1R & 9355L 6374R & B3T3L
6BETR & 6BGAL 6BTOR & GBE9L
68T2R & 68BTIL 97TTiR & 97T7TO0L
10261R & 10259L & 10260R(3-4) 10266R(3-4) &10250L
1026TH & 10264L &10263R(1-2) 10268R & 10354L
10269k & GBTSL(3-8) 102T3R & 02TeL
103038 & 10302L 10350R
103518 & 102THL 103530 & 0352L
10355R & 10356L 10360R & 10359L(3-4)
10362L 103698 & 10368L
103708 & 10364L ' 103980 & 10397L

1988 Turtles observed digging on Tern Island but without a
confirmed nest

[ S ————————pESSRE S S R S g e g g e g g R e

6179R ! 63550 & 635UL

10231R & 10230L 102708 &10271L
103308 & 10335L 103498

10358k & 10357L 1037 4E

10415R(3-4) & 10416L 105308 & 10529L(3-4)

13



Table 5. (continued)

1989 An effort was not made to verify nesting of turtles ashore
on Tern Island; the following list is of females ashore digging.

e e e S R N R R P e e e e NN N D SN NN R NN SN RN MW RN Mmoo e e

33588 & 3354L W2OTR & W20BL
33960 & 3397L & WUOBR(2-3) W208L

53650 & WI1BL W212R & W211L
E220R & E230R{3=4) W2THR(3-4) EW213L(3-4)
6E6TH & G651L W216RE & W215L
B209R W218E & W217L
8234 & W21L WET9R
9656R({3-4) & 9655L(2-3) W221R & W220L
9660R & 9691L We224R & WUOSL & WHIBR(3-4)
aT32H ¥YLDIR & W225L
97508 & 9TU9L WUO3IR & WHO2L
W12R & WU12L & WHI3R W4OBR & WHOUL
W210R & WiHL WUOTR & WHOBL
W20R & W19L W4118 & WUI1OL
W23R & W22L WYTER & WYISL
W2UR & W25L WU1TH & WHIGEL
SWHER & WYLL WU20R & WHI9L
®W1210 & Wi20L Wi21R & WU22L
EWZ2BTH & W135L WU39R & WU3BL
Y3150 & W13ITL
€W 71980 & W19TL

W202R & W201L

W205R & W204L & 6036L(5) & 6035R(5)

#Theae turtles were alsc identified on East Island during the
1989 mesating season,

14



Table &. Incubation parind51 of green turtle nests monitored on
Tern Island, French Frigate Shoals, 1986-89.

Year Mean # Nasts Range 3D ¢ SKE
1986 67.6 19 60-83 - 2
1987 63.0 34 BE4_H5 - -
1988 63.2 TG 53=Th 591 0.68
1989 70.5 99 59-97 6.7T9 0.68

aa uged here, incubation period 13 the time (in days) frem when
eggpa were lald upntil the Tirst hatchlings emerged.

15
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1589, One

hundred and three nests were observed, The first and last mests were laid on 2B April amd 28 Septembler,
reapectively, Ome humdred and ome of thess mests hatched, The first amd last mests hatched om 19 July

and 27 December, respsctively.

Figure 1, Hawaiian green turtle nesting and hatching at Term Island, Fremch Frigate Shoals,
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the first on 8 July and last on 9 December,.

Figure €, Hawaiian green sea turtle nesting and hatching at Tern Island, French Frigate Shoals, 1988,

Eighty-elght nests were observed, The first and last were layed on 26 April and 1 October, respectively.

Eighty-five of these nests hatched;
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[989 Terw Jedows! JoitTe Noir

- slfive = E¥ad
Record# NESTNO LOCATION LAYDATE HATCHDATE INCUB EGGS ALIVE ESCA
3 ig 4aTy 3s 05421789 07/%9/489 k] 81 80
2 3 59T/55  05/07/89 07/20/89 TH 83 T
3 5 383/ 31 05/11/89 07/20/89 T0 Ty 69
4 2 Us2/36  05/05/89 0T/23/89 T 83 Ty
5 18 224/46  05/20/89 OT/27/89 68 79 69
B 21 860/ 27 05724789 0T/30/89 6T 122 116
T 1 T28/59 0O4/28B/89% 07/31/8¢9 a4 58 27
8 13 T36/56  05/16/8% 0T/29/89 Th g5 T
9 [ B20/40  05/13/89 08/03/89 g2 90 B&
10 22 456/ 31 05/25/89 0B/03/89 T0 60 54
11 20 TIS/B8  05/23/89 08/07/89 76 8T by
12 27 T48/55 06/01/89 08/0B/89 68 T8 T8
13 12 TE5/BT  05/16/89 08/09/89 B5 85 67
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