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Hr. HEeah Hoo@rgond

deS. Fiéin and Wildlife Service
B.Cs Homr 50i&7

donclola, HLI J0450

Dear Eaily

Enclosed are cthe excerpcs Lrom two RPI (Radio Preguency
Interfarende) Aandoooks Ehac [ promiseu Co sand you, A oesdibie
"'*-a;ur.‘u" 4pPears CO Do adding o capacitor, or line Lllter, to eacn
UL Ca¢ Liuworeesdels ligut flxtures, For starcers, chis could e
Cried wikth a Slihghie Lifcucte B0 See what happeus. 1'm surprisea
Lhat che compaly Goncracted co Laseall the j,:.gnuur- Sfecen wasu't
aWare oL flicers beiny available on "special order”™ from toe lany
Wl SCELUCOr &,

Gllive LucEriercnoe Lrom cluvorescent lignis wasi'lb 4 major probles
Wich your ocher 5B radids, it J0@Ns feASONROLE L0 4BdUne Chatl toe
a.nte:l:e:ruuuu-*:e;euuun Slrcditcy of the Stevens SQA-2311 aay we

oef jcieac., Tals can be pasily tested if you sand one ol your
GLOSE Cauios Pack up Co Tern, s yul suggested. IL tae basic
problén L8 Lndesd 10 Che oBElign O che Steven's gadio, I wa'tc
polieve bthere's auch you cell G0 abOUL tnEt.

Call me AL I can v Of apy Gualtrzonal heip. Tuls 16 an
inceresting (any lmporcaicl) prondem.

Sincagely,

Georye . balazs
L00Logisc

e —

Coeloauce
@g@: Eeh Hiethawier {(@HCloSUres also sEat)

GHE: gt R

bee: GEB/
HL
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Pabruary 23, l9ae P/BC2:GHB

Hr. Ken NoDermoud

U.8. Piep and Wildlife Hervica
P.0O. Bux 50167

Hdonoluwiu, HI 96850

Dear HKai,

Here L& a summary on the rasults of @y inguiries to find a
solutlon for Che 888 radio Lreguendy incerfereace (RFL) poooleanm
peing experienced at Tern Island,

Tnin Lignt, tne manuLaccurer of the 24 volt, 20 and 40 watc
Liuorescent Lixcures La service at Tern Isiand, recoamended that I
Calli Filter Concepts Inc. (PCIL) in souchern California ac (714)
545-7003 (2624 Rousalle Screec, Santa Aca, CA 92707). Thin

Light Cold me in & telephone couversation chat chey were awara

Oof thelr Lixtures csusing incerference co MM broadeasc band
radiovs, but claimed chey bad pol received complaintsd regardiang 568
Ck ansgelvera.

I aupseguentcly had two leuginy telepnonse COMVErSAtions witn

Mr. Jerry Daunc, eleccrlcal engineer and oWwiner oi PCIL. Host of
his company's ouslness is ailmed at alleviating computer guietaced
RFI, some of which involves government Loutracts. Hevertheless,
he was kiowledgeabis apout Che fluorebcentc lLight fixture problem,
wost of whioh is due to poorly designed, cheaply mapufacturead

24 wvolts products Lor tne recreational venicle (RV) macket. Basad
OH the repules of whe "ifixcure lsolation®™ casi ne sugyested e
parformed ac Tern lLeland, be feltc that che main source of RPFI
Qomes Lrom conduccion Dack co the Dattery power supply wihidn then
radiates from all witing ia the bullding, The other foute oL RFL,
which appareatly 18 not as ssrious at Tern Island (bassd on che
Eesc) is osciilaving raclation digfectly fLfrom the Lixtura. Tols
latter problem, accoralng to Mc, Daunk, will be far more dGiiriiculc
Bo elimlnate and may regquife copper window surfeen suifounding each
Lixeure. The furmer RFL protlem, however, <an Le corcrected oy
ilnstalling properly designéd filcers oh each Lixture. He yuoted
me a ong—day lao chagge of 600 for “"research and devalopaent” of
the Lilvers, and escimaced that cthe COBC o wake each filcer would
e $520. In ordar to 4o Lals work, he would need a 10 and 40 watc
£ixture from Toln Light £or Cescing.

T e

A I menclonad in my leteer of January 49, I Bcill scrongly
Busgedt chat cvhe RFi-rejeccion eirvulivey of Che Scevens 241 is
less efiicient then your previous BSB radios. I would, thereiore,
Btill recommend sendlog oge of the older radiva back to Teri
Ialand for cestlay.




I hope cthat this informacion will pe pelpful in resctoring Tecn
Ieland commuaications o full rupccion cagacity, eapecially in
Eegard Lo emergency and other unscheduled calle from MMFS cLield
CANpS.

- Sincerely,

Gaocrge H, Balazs
foouloylsc

ee: HFen Hiechammer

GHEgr

beoe: GH.'B"/

HL

TR —
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February 20, 1989

To: Tern Island Files

From: Tern Ialand Staff -

SUMMARY OF 1986, 1987, AND 19858 GREEN TURTLE STUDIES
AT TERN ISLAND, FRENCH FRIGATE SHOALS

During 1986, the U.5. Filsh and Wildlife Sarvice in cocoperation
with the Hational Harine Fisherles 3ervice began to monitor green
turtle (Chelcnia mydas) nesting activity at Tern Izland, Frenah
Frigate Shoalsa. The general ocbjectives of this multi-year atudy
are to monitor nesting and hatohing phenclogies; hatching
success, and avian and ghost crab predation of bhatechlings.

The Tern Island facilities are ataffed year-round by FWS
employees and volunteers. This year-round presence makes studles
of seasonal nesting and hatching phenologles mora practical than
at other locaticonszs (i.es, East Ialand) whare the logisticas of
operating 8 or 9 month field camps become formidable. Another
Eajor consideration in conducting turtle ressearch on Tern Island
is related to the condition of the seawall. The Tern Ialand
geawalls will need to be replaced, remcved, or left to contlnue
rusting awaey. Information on green turtle use of Ternm Island

(nesting and hatching phenclogies, location of nests, numbera of
turtles nesting on Tern Island, numbers of hatechlings produced,

end ete.) will be an important consideration in making a decision
on the fate of the seawalls. :

This document contains a summary of 1986 and 1987 neating and
hatching phenoclogies and hateching success data. Copiea of the
raw data for those years can be found in the "Summary of 1986 and
1987 green sea bturtle pesting and hatching success studies at
Tern Island". In addition to the above, this document contalns a
aummary and copiles of the 1988 green turtle study data whieh
covers nesting and hatohing phenologies, nesting female tag
identifications, hatoching sucoess, and great frigatebird (Fregata
minor) pradation of turtle hatchlings.

- STUDY AREAR

Tern Island (Lat. E3n £2' N, Long. 1669 17' W) is found on the

northwestern rim of French Frigate Shoals (FFS), about 500 miles
west-northweat of Honolulu, Hawaii. During World War II, the

Havy enlarged the original 11 aere ialet ipnto & 3T acra 1aland

that eould. accommodate airecraft. From 1952 to 1979, the U.Z.

Comast Guard operated a LORAN transmitting atation at Tern I=sland.

Since 1979, the U.5. Fish and Wildlife Service has ocoupied Tern 4
Island for the purposes of managing the Hawallan Islands National

Wildlife Eefuge, performing research, and assilstipg octher

agencles 1in research projeacta.



About 3000. ft. of Tern Island's south-facing shoreline provides
#a3y acoesa and good subztrate for neating green turtlea. Moat
of the remaining shoreline conaists of pxpossd seawall or rocky
veachea. The exposed seawall prohibilts access to the island
while rocky beaches do nobk provide suitable nesting substrate.

METHODS

Research techniques used during 1986, 1987, and 1988 to detarmine
nest locations and hatching success were similar. See the
"Summary of 1986 and 1987 green sea turtle nesting and hatohing
sugcess studlies at Tern Island™ report for a more detalled
account of methods used in those yeara. The following methods
were used during the, 1988 nesting seaaon.

To locate nests, identify nesting females, and monitor hatohing:
beaches of Tern Izland were patrolled between 26 April (first
neat laid) and 9 December (laat nest hatched). While females
ware coming ashore to neat, patrola were conducted 4§ or 5§ times
nightly (about every 2 hours). After nesting activity ceased,
neat sites were checked at sunset andfor in the early morning
houra for evidenoe of hatoching. Teo eliminate as much disturbance
g3 posgible to the Hawaiian moonk aeal (Monachus schaulnslandi)
gnd zeabird pepulations, thesae patrols vwere limited to the beach
zones (at night, most seals "haul out®™ and are in tha interior,
vegetated zone of the ialand). Turtle ocbservers eotered the
interior vegetated zone only when following tracks of turtles
coming ashore.

Neat Looztions

Loocations of nests were determined by eilther observing the turtle
neating or by obaserving the phyaiecal oharacterlistics of the
turtle'a digginga. Usually, a succesaful nesting attempt can be
differentiated from "false pita™ by the diatinctive evidence of
bagk-fillipng or covering of the nest., Also, after completing a
nest the turtle will normally return directly to the ocoean. - -—
Locations of nests were recorded on appropriate mapa and data
forma. Each pest was given a study number and each site was
physically marked by placing a stake Hith the appropriate nest
number 150 em inland of the nest.

Heating Female Identification

During 1986 and 1987, turtle ideptification was limited to
turtles encountered on the twice nightly patrols (1 hour after
sunset and at sunrisze). Io 1988; we attempted to identify as
many of the turtles nesting on Tern Island as posaible. Our goal
waa to identify the female responsible for each nest. To achieve
thia goal the beaches were patrolled throughout the night (4 or §
patrols nightly). An effort was made to read any existing tags
on each turtle eoncountered, If the turtle was not tegged, tega



were applied. A gcurved carapasce length and any¥ diatingulishing
phyaical charactaristica were recorded for each turtle. After a
turtle had been identified, a temporary 1988 atudy letter or
number waa spray painted on the carapace. Thias painted
identification expedited re=identification of this turtle on
subsequent visits to Tern Ialand; reducing both disturbance to
the turtle and effort required from the researcher.
Identification, tagging, or any other activity that would diaturb
the turtle was not done while the turtle was excavatipog & mest or
laying eggs. Theae activities were done either before nasting or
after egg laying.

Tags were applied to either the primary sites (proximal locations
on the front flippera) or secondary sites (further out on the
front flippera). HWe tried to eosurse that at least two well
applied tags were on esch turtle. Tags were provided by National

Marine fisheries.

Hateching Success

Hatehling emergence was monitored by observing each nest site
starting about 50 days after egga were lald. Almoat all
"hatching®™ nests can be detected on the day the hatchlings emerge
by wabteching for pre- and post- esmergent pit formaticons and tracks
of hatchlings. If a nest had not "hatched" within 90 days, the

nest was excavated and contents analyzed. (Throughout several:
years of study, mean locubaticom length for FFS neats has been

between 63 and 68 days; extremes have been 54 to BB days.)

Two to three days after "hatohing", nests were axcavated to
determine clutech size and hateching success. We determined the
number of succesafully emerged hatchlings by counting hatched egg
ahellas. The remainder of the nests contents were categorized as
follows: unsuccezaful eggs (infertile andsor rotten), dead
embryos (174, 1/2, and 374 developed), dead fully developed
hatehlinga, and live hatchlings trapped in the nesat. AnyY trapped
hatehlings were released the following night. After analysais,
all nest materials were returned toc the excavated pit and burlied.
The "trapped in the nest" category should be further defined as
the number of hatehlingas that remained in the neat after two op
three days; some of these hatochlinga might have e¥entua113
managed to emerge on thelr own.

Aa in previous years, several nests were found where ooly the
date the eggs were lald cor date of hatechling emergence was known.
The mean. incubation length was used to calculate the mlsaing
parameter 3o that theose nests could be ipoluded in the nesting
and hatehing phenologies. HNeats with calculated parameters are
labaled ss such in Appendix A.

Great Frigatebird Predaticn On Turtle Hatchlings

The diet of great frigatebirds (GRFR) was checked during peak



turtle -hatehling emergence to determine whether GEFEs are a major
pradator of hatehlings at French Frigate Shoala. Stomach
sontents of adult, juvenile, and nestling GRFRs were analyzed
during September 1989. Stomach contents were obtained by
induging regurgitaticon by pumping salt water intoc the GRFR'a
stomacha.

RESULTS

Three neata were laid on thée pnortheastern sandapit. The shape
and poaition of thias sandspit changed during the oesting season.
When the nests lcocated on the sandapilt became exposed or in
danger of being exposed, they were transplanted to other
locations oo the sandapit. Bacause of this human intervenkticno,-
data pertaining to incubation period and hatching auceess of
these neszts were pnot ipncluded in the following analysia.
However, these nesats were included in the hatohing and nesting
phencologies and nest locetlion data. Deta pertalining to the
incubation and hatching success of theses three neata (nests 31,
kY, and 56) are included in Appendix A.

Hesting and Hatching Phencologies

During 1988, green sea turtles neated between 26 April and 1
Qotober and pmests hatohed between B July and 9 December (Figurs
1.). For comparison to previoua yeara, Figures 2 and 3 show the
neating and hatching phenologiea of 1987 and 1986 reapectively.
Tables 1, 2, and 3 show a monthly breakdown of nesting and
hatehing activity on Tern -Ialand during 1988, 1987, and 1986;
respectively.

MNest Locations

In 1988, 88 nests were located on Tern Island. All but four of
btheze nests were located on the acuth-Tacing shoreline. The
exceptions were cne nest at Shell Beach and 3 nests on the s
pnortheastern aand spit (Figure 3%}, Durinog 1987 and 1986, all
neats were located on the south-faclng shoreline of Tern Island
{(Figures 5 and &, respectively). More detaliled looations for the
1988 neats can be found in Appendix B.

Identification of HNeating Turtles

During 1986 and 1987, identification of neating turtles was
limited to those encountered during twiece pilghtly beach patrols,
In 1988, the number of beach patrola were increased in order to
try to identify as many of the neating turtles 83 possible. Two
confirmed nesters were identified in 1986, nine in 1987, and 24
in 1988 (Table 4). An additional 10 turtles were obsarved
digging on Tern Island during the 1988 season; but nests were not
confirmed for these turtles (Table 4). Even with the increased



effort, we falled to identify nesting females at 16 of the B8
nests (18.2%). Moat likely, theae 16 nestz were laid by females
that were identified on other npnesting excursiocns so the total
number of turtles using Tern Island is probably quite scourate.

Number of Nesta/turtle

Data ¢n the number of nests per nesting female are incomplete
because of 2 facters. First, as mentioned previously, females
laying 16 of the nests were not identified. Secondly, 22 of the
34 females observed on Tern Ialand were also observed on either
Whaleskate or East Islands. However, an incomplete summary of
sightings (all sightinga of theae turtles from Whaleskate and
East Islands have not been included; these data are at NMFS
Honolulu Office) shows that almeat all turtles attempted to nest
between 3 to 7 times during the ssason, with most neating 5 to 7
times (Appendix C).

Hesting Activity On Terno Island

The inecreased effort in identifying nesating turtles did reault in
more turtles being identified. However, increased neating
activity (based upon the number of nests on Tern Ialand) ia
probably responsible for a major increase in the number of
females identified. Each of the last three years have shown a
marked inerease in nesta: 23 in 1986, 48 in 1987, and BB in 1988.

Hesting Turtles Trapped By Man-made Obstructions

In 1988, one nesting female became entrapped between the two
seawalls just east of the bost-shed. This turtle was gquickly
located and released and subsequently nested. No turtles became
entrapped in 1987; however, in 1986, Tern Island perscnnel found
and released four adult female turtles that had become entrapped

while attempting to nest.

Inocubation Periods

Incubation perioda {(days to hatchling emergence at the surface)
were calculated for all nests which had both lay and "hatching"
dates. Mean incubation perieoda for 1988, 1987, and 1986 were
63.2, 63.0 and 67,6; reapectively (Table 5). During the three
Yeara of Tern Island work, the minimum and maximum fincubaticn
periods have been 53 and 85 days, respectively. Thisz wide range
of incubation periocds cannot be explained by genetic differences
in nesting females, as the incubation pericds of nests by the
same female in the same year show a similar wide range of values.
For example, one female laid nests that hatched at 56, 61, 63,
66, and 76 days. Ancther possible factor 13 nest site charaoter-
istiea. When incubatien pericds of nests within 10 meters of the
beach ereat (point where the beach starts sloping to the sea)
wWare compared to periods of neats greater than 10 meters from the



beach orest, wa found significant differences (at p=0.07 level,
TTesat) in mean inoubation lengths: 64.T (3D=5.T73, 57 nesta) and
58.7 (SD=3.90, 19 nests) days, respectively. Thias 1s a groaa
eomparison as many factora are probably involved: noisture and
organic contents of nesting substrate; elevatlicon above sga level,;
if the nest site 13 in a shaded area, nest chamber depth, and

ete.

‘Clutch Size

In 1988, we found a mean cluteh size of 96.8 egga with & range of
&4 to 146 eggas (Table 6). EHReapective mean clutech aizes for 1987
and 1986 were 85.6 and 86.T7 (Tables T and 8, respectively). The
minimum and maximum number of eggs inm a cluteh for these two
earlier years were 36 and 119.

Hatohing Success

Neat success data for individual nests can be found in Appendix A
for the 1988 nests. Data for individual nests from 1987 and 1986
can be found in the previous year's report "™ Summary of 1986 and
1987 green aea turtle nesting and hatching success studies at
Tern Island". A summary of hatching success parameters for the
three years of work at Tern Island can be found in Tabla b,
Tablea T, B8, and 9 contain individual year summaries for 1988,
1987, and 1986; respectivaly.

During 1988, 82 of the 85 nests produced hatcechlings (data from
the three northeastern sandspit nesta were not included)(Table
Tl. Iodividual nesat success ranged from 0 to 100%. The percent
of eggs that hatohed (defined as the number of eggs that produce
hatehlings that made it out of the nest alive) has ranged from
75.4 to 84,8, during the three years (Table 6). A total of
11,410 hatechlinga have entered the ocean from Tern Island nests
the lasat three veara. The percent of hatchlings Tound trapped
(at1ll in the nest upon excavation) wasa 10.8 and 10.9 for 1987
and 1986, respectively and 6.5 in 1%988. MNests were excavated the
day after hatchling emergence in 1987 and 1986, while neats were
excavated two to three days after hatchling emergence in 1988.
Hext year, we plan to excavate nests five days alfter hatechling
emergenca to see 1f "trapped” hatochlings do eventually make 1t
out of the nest three, four, or five days after initial
emergence. If in faot this 1z the case, we should see a further
reduction in the percent of trapped turtle hatehlings next year.
The percent of bad eggs (rottem or infertile) has remained
relatively ccnstant during the last three yeara: 12.2 to 15.2%
(Table 6.)

Great Frigatebird Fredation of Thrble Hatehlingsa

Between 12 and 28 September, stomach contenta of 150 great
frigatebirdas (50 each: adults, Juveniles, and nestlinga) were



analyzed to determine the extent that turtle hatchlings are
preyed upon by this seabird specles. As can be 3een in Table 1
and Figure 1, September was chosen becauase it was the peak month
of hatohlings emergence (41% of the nests hatched). Another 45%
of the neats had already hatched in July and August. Turtle
hatehling densities in and around French Frigate Shoals was most
likely at ita highest level during September.

The number of GRFRs at French Frigate Shoals (meoat of them are on
Tern Island) ususlly peaks during late August and September
colipnciding with pesk turtle hatchling emergence. During
September, several counts.put the GRFR population at about 15,000
birds (40% adults, 55% juvenilesz, and 5% nestlings).

Tdentiflable foods were found in 110 of the 150 birds sampled (HO
adults, 36 juveniles, and 34 nestlings). Stomach contents of
these birds are listed in Table 10. MNe evidence of any turtle
hateohlings appeared in any of the samples. Based upon theae
data, it seems that GRFRs at French Frigate Shoals do not prey
heavily on turtle hatechlings.

Often, "wrong way" turtle hatehlings are observed on the Tern
Island runway in the daytime. HNo seabirds have been obaerved
trying to take these hatchlings, even though thousands of birds
are overhead. Ruddy turnstones (Arenaris interprea) have been
obaerved feeding on dead turtle hatehlings; however, none have
been observed pursuing live hatochlingas. Oeccasionally, a dead
turtle hatchling will be found on the roof of one of the Tern
Ialand buildinga, or in & shrub under a seabird nesting colony.
These hatehlings could be evidence that an occasional hatchling
will be taken, or they may be hatchlings that werse stranded on
the runway, subsequently died, and then were picked up by a bird
who then lost interest in the dead hatehling and dropped 1it.

COMMENRTS

Green turtle nesting and hatching sctivity on Tern Island seemed
to be a good indicator of activity throughout French Frigate
Shoals. The firat nest on Tern occurred about a week before
nests were detected on East or Whaleskate Islands and nesting
activity seemed to end at about the same time on all 1slands,
late September or early October. It will be intereating to
compare seascnal changes in turtle nesting phenclogy to changes
in avian breeding phenclogies to see if there 13 any correlation.

Continued monitoring green turtle nesting on Tern Island will
allow us to delve deeper into their breeding bielegy. In
addition to developing better databases for the toples already
discussed, we can also examine toplcs such aa: clutch size in
subsequent nests from the same female (does it remain fairly
constant?), hatching success of subsequent nests from the same
female, hatching succezs of neats laid early in the seasdon
‘compared to ones laid in mid-season or at the end of the season,
reley intervala within a seascn, re-nesating eycles, and ete.
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Table 4. Green sea turtles identified on Tern Island, French
Frigate Sheals during the 1986-88 nesting seasons. Tag numbers
followsd by a B or L denote tags in the primary tag site on the
right or left flipper. A R or L fellewed by a parentheals
denctes a tag placed in & secondary tag site; the numbers inside
the parenthesis relate to the location of the tag.

1986 Confirmed Heszters

3354L & 3358R 6866R & GBGESL
gT40R & STU2L " QTUIR & 9TUSL
9T43L TUTR & 9T46L
3TS0R & 9T7H9OL B106R & B107L
B216R
1988 Confirmed Hesters
31208 & 31719L 326BR & 10361L
6041R & 9355L 63TUR & B3TIL
6B6TR & 6868L 68TOR & 6G869L
GAET2R & GBTIL 9TTIR & QTTOL
102618 & 10259L & 10260R(3-4) 10266RK(3-4) &10259L
1026TR & 10264L E210263R(1-2) 102688 & 10354L
102698 & GBTHLL3-4) 102T3R & 102TZL
103038 & 10302L 103508
10351R & 102T4L 103538 & 10352L
103558 & 10356L 103608 & 10359L(3-4)
10362L 103698 & 10368L
£ 10397L

103708 & 10364L 10398R

1988 Turtles observed digging oo Tern Island but without &
confirmed nest

M e R W R NN P N MW OEW NN RN RN R W MR W M e e e e e i S NN RSN SN SRS SN R

6179R 63558 & 6354L
10231 & 10230L 10270 &102T1L
10330R & 10335L 1034 YR

10358R & 10357L 103T4R

104158(3-4) & 10416L 10530R & 10529L(3-4)

11



Table 5 Incubation parindai of green sea turtle nestz monitored
on Tern Island, French Frigate Shoals, 1936-88.

Year Mean # Hests Bange a0 3E
1986 6T.6 15 60-83 - -
1987 63.0 34 E4-85 - -
1988 63.2 76 53-T6 5.91 0.68

1

eggs were laid until the first hatchlinga emerged.

12

As used here, incubation period is the time (in days) from when
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Figure 1, Hawalian green sea turtle nesting and hatching at Tem Island, French Frigate Sheoals, 1588,

Eighty-eight nests were cbserved, The first and last were layed on 26 April and 1 Octcber, respectively.

the first on 8 July and last on 9 December,

Bighty-five of these nests hatched;
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Figure 2. Hawaiian green sea turtle nesting and hatching at Tern Island, French Frigate Shoals, 1387,

Fifty nests were detected. The first and last nests were layed on 25 May and 20 October, respect ively,

F-urt:,r-a.ight nests hatched; the first on 29 ~July and last on 26 December.
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16 March 198%

MEMORANDUM FOR: G. Balazs, W. Gilmartin, T. Gerrodette, G. Boehlert

FROM: J. Wetherall Jeh, —7

SUBJECT: 1989 Green Turtle Nesting Surveys

On 9 March I met here with Stewart Fefer and Ken McDermond to answer
questions they had about the medel to estimate green turtle nesting
populations at French Frigate Shoals.

Fefer and McDermond voiced their concerns about improving estimates of the
model’'s underlying parameters, as was called for in the recovery plan. I
stated my agreement on the importance of firming up estimates of these
parameters, and the value of saturation surveys. 1 explained my plan for
updating the model based on the 1988 data, and told them that the big Job
of data editing, entry and verification was nearly completed (in fact,
Lueille has finished the data entry). I also told them of my plan to do
the Monte Carlo studies of the model’s performance, 88 was also recommended
in the recovery plan. This work would shed some light on the model's
sensitivities to uncertainty abeut the various parameters and provide scme
guidance on survey design.

They sketched out their field plans for 1989, which included a repeat of
saturation surveys on East Island and Tern Island. They also stated a
desire to repeat the saturation coverage of Whale-Skate. We discussed the
matter of seal and turtle disturbance there. I stated my view that it was
basically a value judgement and not something that had an easy analytical
answer. I suggested that between the two extremes of collecting no data
and having zere disturbance, and collecting maximum data but having maximum
disturbance there was middle ground where possibly a short-term survey
could be done with an acceptably low level of disturbance. I suggested
that if they wanted to conslder this they should look at the data on turtle
and seal activity to provide some factual basis for a decision. I =said I
had no way of assessing the disturbance factor myself. I stated that one
of the reasons for doing surveys on Whale-Skate was to verify the
assumption that had been made in the recovery plan (based on George's
accummulated info) that East Island accounted for about 55% of each year's
nesting population at French Frigate, BSince the 1988 saturation survey
seems to have confirmed this figure, there was less need to cover Whale-
Skate again, particularly considering the disturbance factor.

They provided me with a copy of data and an internal FWS report on the Tern
Island work for 1986-1988. They stated their view that this work was
providing valusbla information on nesting frequency, success, etc., which
would improve estimates of hatchling production. Such work was alsc
recommended in the recovery plan,

They Indicated their comcernm about a breakdevn in communications last
summer and their desire to patch things up and come to an agreement about



what work should be done, who has what roles, etc. I said I agreed this
was important and that I would conwvey all this te you all.

Yesterday, MecDermond called me to say they were probably not going to do
anything on Whale-Skate in 1989, instead charnneling their rescurces into
East Island and Tern Island. He wanted to know whether this was acceptable
from a statistical standpoint. I sald that given the temtative results
from the 1988 survey on Whale-Skate they could certainly justify not doing
a survey there this year.

Howewver, they apparently plan to repeat the Intensive study of nesting
frequency per turtle, nesting success, affect of substrate, ete,, on Tern
Island., I told McDermond there was some concern about the impacts of very
intensive work of this kind. I was able to say this because George was
sitting right there; he had just been pointing out these concerns to me,
As George said, although extensive surveys of nesting females on East
Island and Tern Island are waluable and may cause minimal disturbance, the
more intemsive work could have some bad effects.

I think some formal mechanism has to be set up for implementing the
—recommendations of the recovery plan with regard to monitoring. A small
inter-agency group could be formed to clarify the monitoring objectives and
constraints, establish a survey and research strategy, develeop and review
field plans, and evaluate results on a regular basis.
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EAST ISLAND
FRENCH FRIGATE SHOALS

Figure 6. Locations of 226 nests recorded on East Island from June to August

of 1974. The numbers on the island's perimeter fdentify the 17, 50-m long
nesting areas that have been established for reference purposes.,
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U.s. DEPARTMENT OF COMMERCE

Hational Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Sauthwest Fisheries Center Honalulu Laboratory

2570 Dole 8t. = Honolulu, Hawaii 36822-2386

July 23, 1987 F/SWC2:GHB
MEMORANDUM FOR: F/SWRl - Gene Nitta
THRU ; FKE-ICZ(‘E”W:].lJ.iam G.% 'a.’?;u; o
) Richard 8. Shomur /)
FROM : F/8iC2 - George H., Balaz d/
SUBJECT : , The Regional Director’s mem Januar
concerning Hawaiian sea turtle recovery

20, 1987

I recently reread the above memo and remembered item MNo. 6,
"Publicity," where you were asked to work with myself and the
enforcement branch to "develop guarterly press releases focusing
on major aspects of the [sea turtle] Recovery Plan, or other
important [sea turtle] issues." §ince we have not done so, I
suggest that we get together in the very near future to institute
this directive. The subject of "habitat protection" might be a
good topic for the initial news release, Another possibility is
where and how to report turtle strandings, legal protection both
alive and dead, and the importance of scientists documenting and
doing autopsies on the dead stranded turtles,

1'l1l be on annual leave all next week, but will be available to
meet with you and Gene Witham the following week (8/4).

cc: Witham




FY k
"E'i"-lI!-:" ﬂﬁh} -l By - 3

United States Department of the Interior
: o FISH -!’I-HD Wﬂ;DIJFESEIH'IEE IF RERLY mEFER TOl

200 ALA MOAMA BOULEVARD
P, 0. BOX 20187
HONOLULL, HAWAIl S8a50

June 15, 1989

N¥FS . X
Honolulu, HI :

Dear George,

Enclosed are tags taken from a turtle found dead by Mitch Craig on
Gin Island, Fremch Frigate Shoals, Tag numbers ape 5403 and 5340,
No czuse of death could be determined, The turtle had probably

died within a week or two ni' 29 May .‘!.?EE the da.’ta Eitch discovered
the carcesa,
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Humber of adult famqlﬁ"gteen Eurtltu tecorded nesting from

25 May to 18 August 1988 at Whale-Skate Island, French Frigate Shoals
(for 74 nights with complete coverage
e =

il

Total No. HNe. of new females Approximate Short-term
Date  ashore first seen ashore No. depositing repeat nesters Long-term
1988 to neast to nest in 1988 EEES geen ashore  recoveries
May
25 2 2 2 0 0
26 - ] 2 0 1
27 9 4 7 5 2
28 q & 3 3 1
29 7 2 3 5 1]
30 7 3 4 & 1
il a 4 Fi 5 L
:J'IJ.[!E
i 5 [ [ L 2
2 8 5 & 3 1
3 5 2 2 3 0
& [ [ 2 2 1
5 5 3 1 2 1
b 13 5 3 i 1
7 7 2 5 5 1
B 9 1 5 ] ]
9 14 3 8 11 0
10 10 [ 3 & i
11 20 & 6 16 3
12 16 i 7 12 X
13 13 2 2 11 1
14 22 2 5 20 &
15 12 3 3 g 3
15 a & 5 & 0
17 [ & & 2 2
18 6 ] 2 & ]
12 17 9 5 8 2
~ 20 - *» = ok o
- 19 1 5 18 0
22 21 2 12 19 4]
23 19 ] 9 19 ¥
24 17 i 5 16 0
~95.27 -~ -~ == -- --
1 7 0 2 7 0
23 10 3 & 7 4]
30 13 2 5 11 0



Tﬂhla.a.--ﬂuntinuad,

Total Ho. HNo. of new females Approximate Short-term
Date ashore first seen ashore No. depositing repeat nesters Long-term
1988 to nest to nest in 1988 REES seen ashore  recoveries
July
A= 7 1 4 [ 0
2-5 - = = -- 0
[ 18 0 2 18 0
7 19 2 g 17 0
& 18 2 7 16 1
9 s 0 3 9 0
e (15 -- -- - ta
14 e 2 6 15 ]
15 ] 0 1 ] 0
lé 16 pL 7 15 4]
17 18 0 5 18 1]
18 24 3 10 21 1]
19 21 2 B 19 o
20 14 1 9 13 1
21 7 1 2 & 1)
22 g 0 2 9 0
23 15 0 i 15 o
24 14 i 5 14 1
25 19 [ 5 15 0
26 18 4 12 14 1
27 16 2 g 14 1]
28 10 1 & 9 1]
29 19 2 8 17 0
30 14 2 5 12 (1]
11 11 1 4 10 1]
August
1 17 9 7 17 0
2 12 2 5 10 0
3 [ o 3 [ 0
& 7 1 2 b 0
5 13 1] 7 10 0
6 10 o] 7 10 0
7 10 2 & 8 a
8 B 0 4] g 0
9 15 1] ] 15 0
10 [ 1 3 5 0
11 12 (1] [ 12 0



Table a,--Continued.

Total Ho. No. of new females Approximate Short-term
Date  ashore first seen ashore Mo, depositing repeat nesters Long-term
1988 to nest to nest in 1988 eggs seen ashore recoveries
August
12 15 0 11 15 0
13 11 -0 2 11 0
14 9 0 6 9 0
15 B 1 3 7 0
1la 12 0 2 12 0
17 B 1 2 7 0
18 9 0 & 9 0
Total  -- 1349 364 - 33

(2.6%) (23.7%)




1.

Rumber of adult fl}i;i.lt grea.n \turtles recorded nesting from
13 May to 29 August 1988 at Tern Island, French Frigate Shoals (for
106 nights with complete coverage).

Total No. WNo. of new females Ho. Shert-term
Date  ashore first seen ashore depositing repeat nesters  Long-term
1988 to nest to nest in 1988 eggs seen ashore recoveries

May

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3l
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Table b, --Continued,

Total Mo, HNo. of new females Ho. Short-term
Date  ashore first seen ashore depositing repeat nesters Long-term
1988 to nest to nest in 1938 8RS geen ashore recoverles

unes

20
21
22
23
24
25
26
27
28
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Tahla.b,n-ﬂuntinued.

Total Fo. HNo. of new females No, Short-term
Date  ashore first seen ashore depositing repeat nesters Lomg-term
1988 to nest to nest in 1988 eggs seen ashore recoveries

July

25
26
27
28
a0 -
3l

B i O L e e
o =HOQ o
LT
P2 B LA L e
ol oo

August
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MAY 1531 JUME 1-30 JULY 131

ALMGLST 1-24 I
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1988

Number of new nesting turtles sighted nightly
on East Island over a 101 day period from 15 May to
24 August 1988.



United States Departrﬁent of the Interior W -

e R
FISH AND WILDLIFE SERVICE —
PACIFIC ISLANDS OFFICE e, - e TR

PO, 80K 50167
HOMOLULLL HAMWAIN B6aE0

MAR 8 1 1999

B

After discussions with vourself, George, Jerry W., Tim o., Stewart, and
Ken N., I have made a tentative decision on the direction and level the turtle
monitoring should take this season. The enclosed copy of the Green Sea
Turtle Study Plan, which I gave to Ceorge for review during our last meeting,
8til]l appears to be good general guideline to this vear's monitoring., The
major change will be in the length of the monitoring at East Tasland. Based
mainly on input from Jerry Weatherall, objectives of the Recovery Plan, and
our biological opinion we feel that it is important to more fully investigate
the parameters used in the population assessment mode] . Taking Into
consideration disturbance, dollars, logiatics, and intangibles we feel that
full season monitoring of turtle nesting on East Island ia posaible this
seascn and will contribute significantly to refining the parameters, We will
start the season with the onset of laying at East Island and will attempt to
run through the end of laving in mld September. Our fall back poaition 1a to
do at least the short term monitoring at East, Logistica will ultimately
make the decision for ua, but at this time I feel that we can complets the
entlre season. In addition we would also 1ilke to address obiective No. 2 in
the proposal. In order to find pests for this study walks will be made daily
in the morning to mark nest pite for later monitoring for reprosuccess, In
addition we may be sble to obtain a set of night vision goggles from the Army
to use in looking at the ghost crab predation situation. We will diacuss
thias later as it develops,

I just recelved the tags and applicators from George. Thanks! At
this time I am expecting to have Clynnis Makal and Michasl Moser do the
monitoring on East Ia, If nesting atarts earlier than when they arrive in
mid May, Vanessa and Craig will be able to begin the work at that time,
Vanessa has agreed to help train the volunteers that will be there at that
time. Vanessa and Dick declined to work on the project this year. I would
be interested in any comments George has on the attached proposal . I have
talked to Jerry W. about helping ua come up with a pood fall back date to stop
monitoring if the short term optlon becoses necesaary. Let us kEpow 1if 1t
would be of value to have Glynnis and Michael mest with George concerning
technigques, especially the new paint marking methoda.

1 have not received your Marine Mammal Permit as required by the Special
Use Permit for work on the Refuge this season,

Sincerely,

. RS

e MoDermond
Assistant Refuge Manager
Hawallan Izlands NWR



Proposed 1989 Green Ses Turtle Study
French Frigate Shoals

Objeatives:
1. Monitor nesting sctivity on Tern Island.

2. Continue hatching success analysis on Tern Island nests to
determine if man-made debris are trapping hatchlings.

3. Identify turtles nesting on East Iszland.

Justifisation:

The future and exiatence of Tern Islana depends on the outcome of
investigations 1lnto the removal, replacement, or modification of
the éxisting seawall. An important factor in bhaza
investigationz 13 the effect a course of action will have on
wildiife using Tern Island. During the last few years, Hawaiilan
grean sea turtle nesting activity on Tern Island has apparently
been inecreasing. Date on the number of turtles nestiog on Tarno
Island, location of nests, and duration of the reproductive
deason i(nesting and hatching) are essential to any final decision
and scheduling of work.

Forty-plus years of human cocupation has laft a multitude of man-
produced debris buried within Tern Island. The potential for
hatenhlings being trapped by this debris exists. This will be the
third year that nests on tern Island will be excavated to
determine the extent of this problem. At the end of this seasacn
11589), we will have loocked at between 150 and 200 nests; a large
enough sample to allow us to evaluate hatehling entrapment by
man-made debria.

East Island haa been the loocation of most green sea turtile
research at French Frigate Shoals. Females nesting on Eaat
Isiand have been identified for many years. Theae data s&sllow
researchers to estimate population size, recruitment and loss of
nesting femaies, nesting ecyoles, and ete., Continuation of this
data base ia essential to monitoring of the Hawailan green sea
turtie population.

Methods:

Objective 1. On Tern Island, kturtie cbservations will begin with
tha firat neat lalid and continue uptil the last neat hatches. In
past yesra, the pnesting seascn has ranged from the firat n$est
being found 1n late April to last hatehlings emerging in late
Decembar. The date and locaticn of each nest will be rpecorded.



Nesting females will be identified by reading existing tags or
applying tags to untagged females. Curved carapace lengths will
alao be recorded for esach female. Tags will be applied betore
females begin to exocavate nests (while they are moving) or after
nesting as they finish covering their egga. A4 quick-drying lesd-
free spray paint will be used to place &pn ldentification number
on the carapace to expedite identification of turtles already
encountered. Nesting activity will be located by patrolling the
beaches. To eliminate as much disturbance to the Hawaiian Momnk
seals and aeabird colonies, sz posaible, these patrols will be
limited to the beach zones. (During nights, most seals have
hauled out and are in the interior, vegetated =zone of the
island.) Turtle observers will enter the interior of the i1sland
only when tracks of turtles coming ashore are located. The
observer's @&aotivity will be limited to the vieinity of nesting
turtles and all precautions will be taken to reduce disturbapoce
to seals end seablrds.

Objective 2, Hatching of Tern Isaland nests will be monitored by
ocbserving neat aites starting 50 days after the nest was laid,.
If a nest has not bhatched within 90 days, the npnest will be
aexcavated apnd contents analysed (throughout several years of
atudy, mean lpcubation length for FFS nests have been bebtwean 63
and 68 days; extremes have been 53 and 88 days). We feel that by
watehing for pre- and post-hatehing pit formation and tracks of
hatchlings almosat sll hateching nests can be detected. Ther iz no
need to btrap emerging batobhliogs! We prefer to do pothing that
would disrupt the natural emergence of hatchlings. We will wait
£ days after initial emergence before excavating the nest to
determine i1f any hatohlings were trapped by man-made debris,
Excavating the pmesat will also ailow us to record sluteh smize ana
batching succeas. Hatching success parameters will ineclude the
pnumber of infertile or bad eggs, dead or partially developed
embryos (1/4, 1/2, and 3/4), dead fully developed hatchlings,
live hatechlings btrapped in pest, and oumber of hatchlings that
succeasfully emerged on their own (based upon the number of
hatched egg shells 1o the pnest). After &analyze, &ll nest
materials will be returned to the exocavataed pit and buried.

Collecting the cluteh alzZe and hatching sucocess deta wiil allow
us to examine toplos such as: Does the cluteh size and hatching
guccess vary between the first, seccond, ‘third, fourth ... and 8o
on dalutches from the same female; Does hatching auccass vwary
depending on neat site location (i.e. distange inland); does
subsequent nestz from the same female have similar incubation
langths or i3 nest 3ite oonditions the major determining factor
of ineubation lengths; does incubation lengths and hatohing
success of nests lald at the begionning and end of the season
differ from nests laid during the peak of nesting; ete.

Opbgective 3JF. MWesting activity on East Island will be mopnltored

for & & week period in June - HAugust. The timing of the
monitoring pericd will be determined by when npesbtlog activity
begina. If we have a sarly season as we did in 1988 monitoring



will begin in June. If nesting does not begin until late May or
June, East Island monitoring will begin in July and extend into
August. During the time East Island iz monitored reccrds will be
kept on 'nesting turtles. Turtles will be identified as outlined
in methoda for Objective 1., Beach patrols will aslso follow the
guidelines described in methods for Objective 1 with tha
following note: Because East Island is a major pupping site for
the monk sesl, mom and pup pairs will be encountered. Turtle

researchers ahould not approach turtles nesting in the wicinity
of mom and pup pairs. This will mesn that some turtles will not
be ddentified; however, during the 6 week monitoring period,
chances are that the missed turtle will re-nest and she would
probably be identlfied then.

The turtle camp wiil be erected at the same location wused the
last few years. One turtle observer will be stationed on the
island at a time (Occasional training pericds will reguire two
pecple). Persounnel will be rotated off East Island after a foup
day stay.

Three database data fiies will be crganized before the 198y

nesting =season. Thess file will expedite data oollection,
retrieval, and apalysia. One file will be for maintaining
records af tags, Eurtle measuresant , tumors, physical

characteristics and assigned paint numbers. Another will be used
to record encounters (l.e. nesting attempts and other slghtingsa).
The third data set will be for the Tero Island turtlea and will
inelude eluteh size, incubation length, neat site paremeters, and
hateohing succeas data.

Feraonnel :

The Tern Island portion of the study will require 2 observers
from 1 June until 15 September. Turtle activity before and after
these dates Wwill be monitored by existing Tern personnel. Twao
additional observers will be required for the East Island work.
These personnel should be at Tern for two months (15 June to 15
August) to allow for last minute ad justments of the East Island
cbaervation period.

Equipment and Supplies:

As pear attached sheets
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Thinga neaded for turtle tagging:

From

-

From

G. Hala=z:

_3 pair taggiong pliers
250 tags

DSFWS:

6 cans white Iynolyte Speed-E-Namel (dries in minutes
and ia lead free)

needle pose pliers

regular pliers

small flashlights with rubber handles

spare bulbs for above flashlighta

good regular flashlights (not the cheap GSA type)

£ o = b o

Things needed for the East Island camp:

Chemical tolilet, with two storage tanks

chemical for above tollet (enough for 2 months)

12 rolla white Charmin toilet paper

Tent: large encugh for two eots, preferably omne you
can stand up in

Ground Tarp, for the abowve tent

tarpaulin to make & canopy over the tent and to make
a lapail for shadea

Ropes, posts and stakes necessary to erect tent and
CANQPY

3 lawn echairs:; 2 reguliar and one layout type }Th

5y 5 gallon water juga

camp table(if nothing 183 available we ocan make one)
cots

slesplng baga

Colaman lantern : : o

ey R } AT TERN [Seamd)  ilesd®

Spare generator, mantlies and ete. for lantern
Propane refrigerator = AF 7. Jsean'd oJrsisy

& gallons Coleman fuel

3 2mall bottles propane for refrigerator

1 2=3 gallon water thermos

B N L L ]

Feneing and posts to erect camp enclosure (we have
NMF5's woven wire and poats. If we can use them-
good! I not we will need 100 ft. of wire and 9
fence posts.)

First-Aid kit =#r Ieer tsdes dfu?i]

J canas Fiea & Tick spray

8 bottles sun screen

Sshampoo snd soap that works in salt water

Pots and pans for the camp(if not available we can
provide from the Tern Ialand kitahen)

Food supplies will come from Tern stocks and special
ordera befere and during the study.




Green Sea Turtle Resaearch at French Frigate Shoals

The year-round staffing of Tern Island provides wus with an
eXxcellent opportunity to gathar data pertaining to the breeding
biology and population ecology of the Hawaiian green sea turtle.
Data on nesting phenology, factors affecting egg incubation
length, number of nests per year per nesting female, recruitment
and loss of turtles into the nesting population, hatching
guccess, apd etc. are needed to effecktively monitor the health of
this green sea turtle population and to construaot management
Ecala.

G. Balaz (National Marine Fisheries Service) has spent many years
collecting data on this green sea turtle population and he hasa
done much to further our understanding of this species. Balasz
nas examined many of the factors mentioned in the above paragraph
god 1t would be unproductive for us to duplicate research alresdy
accomplished. Posslbly, there are areas where we can contribute
resagrech effort to add to our knowledge of the green sea turtla.

To determine what these areas are we need to examine what data

glreagy exists and where we need additional data. Unaoubtedly,
more data haa been collected than we have copies of at Tern
Isiand, Perhaps, we can have G. Balaz examine the following

topics and insert appropriate informatlion as to existing data.

Nasting phenciogy (from firat neat laild to last neat hatohed) at
French Frigate Shoals. Several seabird species show considerable
variatlon iIin nesting phenclogy; it would be dinteresting to
examine green ged turtle nesting to see iFf seasconal variationons
can be correiated with variations i1n sea bira nestiog.: Pozaibly,
in the future, we willl be able to relate phenclogy variations to
coanges 1n environmental copnditions.

Existing phenology data:

Pericd Monitored
Year Loacation Start End Data: citation or locatlon

---------------------------------------------------------------
—————————————————————————————————————————————————————————————————
-----------------------------------------------------------------
-----------------------------------------------------------------
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Egg incubatlion length: dnocubation is used here as time between
egg deposition and hatehling emergence. Mean incubation length,
range, and standard deviation parameters from different years and
locations can be used to determine factors that effect incubation
length. For example, preliminary examination of data from Tern
Island nests (1987 and 1988) show that nests with the ashortest
incubation lengthas tend to be those further inland. Studies
examining how organio and moisture content of the nesting



substrate, neat depth, and other parameters effect incubation
temperatures and lengths could add to our knowledge.

Existiopg lpcubation length data:

Year Number of neats Island Data-citation or location

Incubation length: dincubation lengths at French Frigate GShoals
have ranged from 54 to 88 days. Does this range result fron
environmental factors at the nest site or 13 there a genetic
difference between females? To examine this, incubatiom lengths
of neats from the same female during the same seascn wili have to
be exsmlned.

Existing incubation data for multiple nests from one female
during the zame season:

Yaar # of females # of nests Datg = citation or location
Humber of nests per famale per year. Heating needs to be

monitored from the first to laat nest with females being
identified {0 determine -mean number of nests per female. This
figure oould vary year-to-year so several seasons should be
examined. These data could be a good indiecator of habitat
gondition or quality.

Existing nests per female per year data:

monltored from:
Year location start end Data-aitaticon or location

TN RO R R e B NN BN R SN S ES S S S e e e e e s e e e M M M S
e e e e e Rl E e e g ———
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Nesting oyocles (females). Hesting females will peed to be
identified yearly for many years to determine what oayoles are
prevalent. Are these cycles consistent? Do they have any genetic
basis? How are they tied in with environmental conditions? Thease
are all guesticnas that ecan be examined.

Existing nestlnog eycle datas

Humber of femzles

Yaear location idantified Data-citation or location

e T e e L [ pputp e ——
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NN R R S i e W N EN BN R B S B S B . e e e e e . S S e e e e W N N S

Hateching successt c¢luteh size, percent of eggs that hateh, and
etc. gcan be examinead to determine if environmental conditicons
resulting from nest location determine the nests success. We can
also look to see if early or late neste (within a neating seasaon)
have different hatching successes. Cluteh size and hatching
Sucoesz between npests from the same female during the sane
season should alszo be examined.

Existing hatching success data:

Iaar Hoe of nesats location Data-citetion or location
Fopulation eztimates = precruitment and lozssess through

identifying nesting females yearly and achieving a better



understanding of neating eyelez these parameters can ba
cbtained. The NMFS3 green sea turtle population model 13 an
ongoling attempt to arrive at these parameters.

Here are some other topics we might be able to contribute to:

Juveniie turtle growih ratesa: Whenever possible juvenile turtles
can be caught tagged and measured. Subsequent recapturez ean
provide valuable growth data.

Heating  effort oo Trig, Little Gin ana Gin islands. Visual
inzspecticons during the turtle nesting season can give us an idea
of nesting intensity.
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Eighty-eight nests Wwere observed, The first and last were layed on 26 April and 1 Octcber, respectively.,

the first on 8 July and last on 9 December,

Eighty-five of these nests hatched;
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Data from the 1988 Tern Island green sea turtle study

Statpal - Desaoriptive Statistica

Statistica for"variable TOTALEGH
Mean: 96,8471 Std. Dev.i
Bangeti 92 Minimum:

Valid cases: 85 Misaing casges:

Statliatics for variable ALIVEHAT

Mean: T77.6824 Etd. Dav,.:

Range: 124 Minimum:
Valid cases: 85 Missing casas:

Statistics for variable DEAD

Mean: 19. 1647 2td. Dav.:

Range: 114 Minimums:
Valid cases: 85 Missing cases:

Statisties for variable ESCAPED

Mean: T1.4000 Std. Dev.i

Bange: 114 Minimum:
Valid cases: 85 Missing oaszes:

ctatiatica for variable SUCCESS

Mean: Ta.8677 S3td. Dav.;

Rangei 100 Minimumz:
Valid cases: 85 Missing cases:

Statistics for variable TRAPPED

Mean: 6.2824 Std. Dev.:

Range1 648 Minimum:
Valid casses: 85 Missipg casesa:

Statlstica for variable FULL

Mean: 0.92404 Std. Dew.:

Range: 20 Minimum:
Valid cases: 85 Miasing cases:

Statistics for variable THREEQUA

Mean: 2.10589 Std. Dav.:

Ranget 16 Minimum:
Valid cases: BS Missing cases:

Statistics for variable HALF

Mean: 1.6588 Std. -Deav.i

Bange: 19 Minimum:
Valid cases: B85 Missing cases:

Statistios for variable QUARTES

Mean: T11TE 8td. Dev.:

Fange; 10 Minimum:z
Valld casas: 85 Missing cases:

Statistica for variable BAD

Heamn: 13.3524%9 atd. Dev.t

Banges 114 Minimumsz
Valld cases: 85 Missing cazes:

- 1/13/89

17.9924
5y

]
cl.154Y
Q0

0
dead turtles
23.2878
0

0
2T . 2660
1]

0

hatehing succesas

24 .6839
]

0
11.3511
Q

0
2.5298
(1]

]
3.1473
0

0
3.0338
1]

)
2. 1067
]

O
22,2848
0

i

17:i85 = File:

Std. Error:
Maximum:

Std. Error:
Maximum:

or bad eggs

std., Error:
Haximums;:

3td. Error:
Maximum:

Std. Error:
Maximums

aotd. Errori
Maximum:

Std. Error:
Maximumsz

std. Error:

Maximum:

a3td. Error:
Maximum:

3td. Error:
Maximum:

atd. Error:
Maximum:

TURTDUMY .3TFP

1.9515
146

3.0538
124

2.5259
114

2.957H
114

2.6773
100

1.2312

D.2744
20

Q.3414
16

0.3291
19

0.2285
10



incubation length parameters

Statpal - Descriptive Statiatioes - 1413789 17:31 - File: TURTDUMY.STP
Note: Case selectlon is in effect. Only those cases with values on variable
INCULENG greater than 0 will be inecluded in the snalyasis.

Stetistiecas for wvariasble INCULENG incubsticon length

Mean: 63.1711 8td. Daw.: B.9113 3td. Error: D.6TE1

Bange: 23 Minimum: 53 Haximum:z TG
Valid cases: 76 Missing cases: 0 Not selecteds: 9

Statpal - Regresaion - 1/13/89 17:35 - File: TURTDUMY.STP
Hote: Case selection 13 in effect. Only those cases with values an variable
INCULENG greater than 0 will be included in the analyais.

Dependent variable: INCULENG
Independent variables in the model:

BEACHDIS
Variable B 2td Error L Socore e=tail Sig.
Intercept 66.8T96 1.0700 B2.5026 0.0000
BEACHDIS -0,4539 0.107H -4.2274 0.0000

Valid cases: 76 Mizsing cases: 0 Hot selected: 9

Analysis of Variance

Source a3 LF M3 F Sig.
Regrezsaion 509.7962 1 509.7962 17.8708 0.0001
Eesidual 2110.59802 T4 £8.5268

Total 2620.7763 75 34.9437

E=squared = 0.1945

E=aquared adjusted for DF = 0.1836



Attendees:

AEE MDA
French Frigate Shoals Turtle Monitoring 1989
17 February 1989

Bill CGilmartin, NMFS
Gecrge Balaz, NMFS

Stewart Fefer, USEFWS
Ken McDermond, USFWS
Craig Bowland, USFWS

\_Lynn-Pentinger —HEes -

Cbjectives:

1.

Determine acope of effort for 1989 =eason. What iz the ideal?
Use recovery plan and Weatheralls model description for guide.

Nesting females: what 1slands? how long? next vear?

Hatching asuccess: what islands?

Ghost crab predation,

Evaluate various scenarios and their effects on other resources,
Long term perapactives: Will an intese effort over several
years allow us to then revert to a short duration monitoring
acheme to evaluate no. of neaters, recrultment, etc.

f. Recovery objectives,

o poow

Define roles and responsibilities of cooperators,
a, Overall responsibility -

b. Personnel -
¢. Technical expertize -
d. On site project supervisor -
e, Data analysis -
1. Nesting females -
11, Hatching succeazs -
111, Chost crab predation -

f. Writeup -

E. Suppliea -
h, Tranaportation -

Schedule
8. Technlical Meeting

b. Peracnnel arrive in Honoluly

z, Training




d. Personnel depart for FFS

&, Project Completion

f. Personnel depart FFS for HNL
g. Data analysia

h. Project writeup



QUESTIONS CONCERNING THE EAST ISLAND MODEL AND RECOVERY PLAN

Y
1. € there any data since the 1980 biological synopsais which changes
parameters used in the model. For example data collected at Tern over past
few may extend nesting and hatching season reported in 1980, also the mean
number of clutches per female may be significantly different.

25 Hote following pages:

pe. 58 Cells for saturation tagging for several consecutive seasons,

79 female arrival times, # of nesta/female, dist. of time intervals
clutch size, length of egz laying season/hatchiling emergence,

83 recommends monitoring entire aseason

92 arrival times and distribution and nesting behavior are noted as
major potential source of syatematic blas.
parametera have heen estimated from very little data
assumed to be constant but may vary from year to year
recommends monltoring nesting over several complete nesting seasons
already covered are not fully covered and are insufficlent

93 recomsends checking assumpticnas of Easts importance by conducting
complete surveys of other nesting islands at FES

3. Can recruitment really be megsured even after saturation tagging for
saveral years.



ACSCEMNDA
French Frigate Shoals Turtle Mondtoring 1989
17 Pebruary 1989

Attendees:
Bill Gilmartin, NWFS
George Balaz, HMFS
Stewart Fefer, USEWS
Hen McDermond, USEWS
Crailg Rowland, USFWS

\_Lynn pentinger —UERWe—

Objectives:

1 Detarmine acope of effort for 1989 season. What is the ideal?
Use recovery plan and Weatheralls model description for gulde.

. Nesting femalea: what islands? how long? next year?

Hatching success: what islands?

. Chost crab predation.

Evaluate various scenarios and their effects on other resources.
Long term perapectives: Willl an intese effort over several

Years allow us to then revert to a ahort duration monitoring
acheme to evaluate no. of nesters, recruitment, etc,

f. Becovery objlectives,

L]

[0 R I el

-

2 Define roles and responsibllities of cooperatora,
a, Overall responaibility -

b. Personnel -
. Technical expertise -
d. o site project supervisor -
g, Data analysis -
1. Hesting fomales -
1i, Hatching succeas -
1i1. Ghost crab predation -

f. Writeup -

E. Supplies -
h. Transportation -

3. Schedule
a. Technical HMeeting

b. Personnel arrive in Honolulu

c. Training .



Personnel depart for FFS

Froject Completlon

. Peraonnel depart FFS for HML

. Data analyals

Frofect writeup




QUESTIONS CONCERNING THE EAST ISLAND MODEL AND RECOVERY PLAN

At
i. -F5 there any data since the 1980 biologlcal synopsis which changes
parameters used in the model. For example data collected at Tern over paat
fow may extend nesating and hatching season reported in 1980, also the mean
number of clutchea per female may be significantly different.

2. Hote followlng pages:

PE. 58 Calla for saturation tagging for several consecutive seasons.

79 female arrival times, # of nesta/female, dist, of time Intervala
clutch size, length of ezg laying season/hatchiling emergence,

82 recommends monitoring entire seascon

92 arrival timea and distribution and nesting behavior are noted aa
major potential source of aystematic bilas,
parametera have been estimated from very little data
assumed to be constant but may vary from year to year
recosmends monltoring nesting over several complete nesting seasons
already covered are not fully covered and are insufficient

93 recommends checking assumptiona of Easts importance by conducting
complete surveys of other nesting islanda at FFS

3, Can recrultment really be measured even after saturation tagging for
several years.



10 February 1989

MEMORANDUM FOR:* George Balazs, Bill Gilmartin

FROM: Jerry Wetherall J™@—"

SUBJECT: Comments on 1989 Greem Turtle Nesting Survey Plans

In regard to the subject, some fast comments and a status report:

(1) Marian has finished sifting through the 1988 field logs and has coded
and transcribed info on date, time, island, location, activity, scars, and
tumors for each turtle encounter. The data are being keyed into & datshase
end verified by DMTS (actually, UH is doing the work). Should be done in a
couple of weeks. This database covers all islands surveyed.

t2) The next step with this dats is to estimate the wvarious functions that
make up the model of residence time, Thisz is the model that allows us to
estimate the probability that a turtle will be encountered during any
specified survey schedule. The underlying functions (probabilicy
distributions) are: the distribution of arrival time, the distributiom of
number of nesting episocdes, the distribution of the interval between
successive nesting episcodes, and the distributiom of the duration of a
nesting episode. This Is not a trivial exercise, and will take several
weeks of sustained work. But it is not essemtial to have the results right
EWAY ,

{3} A parallel project, which I have alréady deslgned, 1z to evaluate the
entire population estimation method by Monte Carlo simulation. This
involves setting up a computer program which will simulate the entire
saason of nesting, based on the current residence time model, along with a
superimposed survey, and run the thing a few hundred times or more
{replicates) for each possible survey schedule. In this manner, we can get
gn idea of what lewels of bias and precision are assoclated with wvarious
non-saturation survey scenarios. The results will help in designing a
survey to get the best populatlon estimate with a given level of resources,
or to find out how much resources are needed to achieve a desired precision
or whatever., This job can proceed with the current residence time model,
and thenm be updated when the tesults from (2} are available, I have not
coded this program yet., I can't get to it scon because of other stuff.

But I hope to do it im bits and pieces over the next few months,

(%) Another issue is where to place survey effort, and at what level.
Bacause the East Island survey has been the guts of the monitoring effort
it should obviously be continued at some level. Saturation surveys are the
only way to develop and validate the residence time model. If resources
are available, It would be very valuable to repeat the saturation work at
East Island {maybe with an earlier atart).

As to the other nesting sites, such as Whale-Skate and Tern Island,
the question has to do with verifying what fraction of the total nesting
occurs on East Island, and how this varieszs from year to yvear, 5o East



Island results can be expanded to the total population. Also, we need to
develop independent models of residence time on each island, or see whether
the East Island model can be applied everywhere. All of this suggests more
surveys on Whale-Skate and Tern. But these don't necessarily have to be
dome in 198%9. The objective is to measure interanmual wvariability. So you
could do the surveys any old year, provided the variation was random, But
if there is some pattern (cycle), then you would have to do saturation
sSurveys over a consecutive seriesz of years to measure it.

We would certainly benefit from repeats on Whale-Skate and Tern
in 1989. However, if monk seal disturbance is & significant problem then
the decision is not simply a statistical one. Even If I could meke an
iron-clad statistical case for repeating the surveys, I couldn't weigh the
other factors. It seems that someone should develop a non-disruptive
method to assess the relative size of the nesting population, to allow
comparable indexing of islands where seal disturbance iz a problem,

ce: G, Boehlert



U.5. DEPARTMENT OF COMMERCE

MNational Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southwest Fisheries Center Honolulu Laboratory

2570 Dole 5t. » Honolulu, Hawaii 96B22-2396

March 29, 1989 F/BWC2:GHB

Stewart Fefer

Fen McDermond

U.5. Fish and Wildlife Service

Hawaiian Islands Naticnal
Wildlife Refuge

P.O0. Box 50167

Honolulu, HI 96850

Dear Stewart and Ken, S‘ID
Enclosed are 380 Inconel tags numbered W-11 through W-400 along =

with three applicators for use this summer at French Frigate
Ehoals.

As you know, it is exceedingly important that an accurate
accounting be kept of the use of these tages. Such was the case
during 1988, and for all previous years. The data record systenm
employed in the past in the field may seem cumbersome but it has
nevertheless been effective and very accurate. In addition, it
has consistently provided Jerry Wetherall with the data needed
for the model. For the 1989 season, I recommend that any changes
in record keeping be done with extreme care and cautien. It is
my view that Vanessa would be the best person to make any modifi-
cations for streamlining purposes. I hope that circumstances
will allow her, along with Dick, to again be employed in the
turtle monitoring effort. This would help to ensure continuity
and stability founded on their earlier experiences.

Within the next month I will be able to make a firm recom-
mendation on a practical carapace marking method superior to last
years Zylonyte spray paint. Our study at Sea Life Park is

- producing some interesting results.

Please relay instructions to Tern Island that, once received,
only the enclosed W-prefix tags and applicators should be used at

French Frigate Shoals. All five-d } tags and appliecators
currently at Tern should be repf d“at the earliest convenience.

ge H. Balazs
Zoologist

Note: All bent and unuseable tags should be saved and returned
to me.

ce: William Gilmartin , Z g.ﬂﬂ
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United States Department of the Interior

FISH AND WILDLIFE SERVICE iH REPLY ACFEA T2l
300 ALA MOANA BOULEVARD
PO, BOX 850187
HENOLULL, MAWAL G6850

29 Juna 109B9Q

George Balazs

National Marine Fisheries Service
25Tl Dole Straat

Honolulu, Hawsll 96B22

Dear Qeorge,

Helle from French Frigate Bhoals!l I hope this letter finds you
well and having an enjoyable summer. The sea turtle study at
French Frigate Shoals has been ongoing since 3 May 1989 on Em=at
Ialand and Tern Island. We wish to keep you updated on the data
coallected as muoh a8 posslble as wall as to obtain any concerns
and suggeations you may bave at this time,

Mike Moser and myself are the FWS personnel who's main
reasponsibility is the sea turtle study. This ia advantageous in
maintaining consistency 1n data ocollection methods and
commurnications; both of us will be at French Frigate Shoals until
the beginning of September.

The schedule is such that sach of us spends four nights/five days
on East Island and four nights/five days on Tern Island; so when
one of us ia on East, the other 1z covering Tern Ialand. Upan
return to Tern Ialand, the data coallected on Eaast 1= imputed
onte the ecomputer dats bases for ease in refarepnoes as weall as
alimplicity in compiling all the dets st the end of the season.
This has worked real well and we arm able to have an updated
printout of the Iindividual turtle identificastlions availlable to us
on East Island. Enolosad iz a copy of data coallection methods
and the eszential Iinformation to bea cbtained for individual
female sea turtlss, Basically, there are three data forms used:
1) Greesn Turtle Identificatiocon Form for Heating Females; 23
Heatling Female 3ighting Form; and 3) Daily Totals -Nesting Green
Turtles.

I am euclosing a printout of the dets collected on the Graspn Saa
Turtle Identification and a copy of the daily totals for your
review and information; this data includes up through 24 June
1589 for East Island only. Up through this date, thers have hasen
approximatly 237 individual female sea turtles nesting on East
Island = there are a handful of females that were unable to ba
identified. individual individual of which have been new
idenfications (no recovery of In looking at the column for "old"®

or "new" tags on the turtle I.D., you'll get an fdea of the
CONSERVE :
ERICAS

Save Energy and You Serve Americal




numbar of pewly tagged turtles,

In reference to the Daily Totals, you'll notice that the average
number of individuals up per oight is approximately 281 It 1is
really exolting to have 3¢ many females up In copme nlght. I you
have any specific concerns or questions regarding the data,
please Ffeel free to ask and I'll kry to answer them as beat as
poaslible!

The R/V Kila will be arriving st FFS scmetime arcund the 10 July
at which time I will be sending you updated data on the Graen

Turtle Identification, daily totals as well as a copy of the
individusal nesting female sighting data collected for East
Island. I will also be sending you the W-series tags that were
used for practice as well as those that were applied improperly.
At +that time I wlll alsc be able to give you a thorough
raview/summary of the application and retention of the Adce
Hardware Quick-Drying Enamel and the Deco-Rez Primer.

My apologies for not getting this %o you sooner. I will have you
all caught up with the turtle study after the R/Y Ella returns to
Honolulu areund 13 July!

You should glve us a radic call sometime - it would be good to
hear from youl I hope you are well, and if you have any
aoneerns regarding any aspects of the turtle study, please do
contact uws = your input 1s of great values in the continuation of
the resesarch!

Slncerely,
qu,w a‘fnmu
Glyonls L., HNakal

Enalosuras
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TURTLE DATA AND DATA FORMS

The following information applies to the 1598% field seaszon at
French Frigate Shoals. What data is collected and how it ia
colleoted have not been changed. What has been changed 1a how
and where the data will be recorded. These changes are being
madeé to reduce the amount af effort and time nesded to record apd
keep track of turtle identifications and sightinga in the field.
An additional benefit of this new system i3 that at the and of
the seazon all data will have baen entered into computer
datubaszes which will greatly facilitate analysis.

The core of this system is two data sets. One for turtle
ldentification purposes and one for recording sightinga. 1In
addition, dats sets fop recording nest information and hatching
Juccess will be wmalntained for Tern Island nests. Data will be
entered on foras designed to facilitate data entry into computer
databases,

Following are explanations of the 1989 turtle forms:

Hote: To reduae confusion, all activity during a night will be
entered on the previous days date. For example, turtles found
ashore at 2200 hrs on 5 June and 0100 hrs on 6 June will be
recorded as up on 5 June.

EEFE“ Eurtia ldentification Form:

For every turtle identified, each old tag read or new tag applied
will necessitate filling out & line on this form. Any repetitive
datas such as island or date can be signified by 8 continuation
line (see example Green Turtle Identification Form). Carapace
length, tumors, and tumop positions only have to be completed
oence for each turtle. After & turtle is fully identified
(temporary paint # assigned, at least two good tags in place,
carapace measurement taken, tumora noted, and ete.), each
Subsequent trip ashore will only have to be logged-in on tha
Heating Female Slghting Form.

Data Variables:

Island: East, Tarn, eta.
Date; month/day

1989 Palnt ID: The spray palnted number or letter or other
temporary identification.

Color: Temporary ID colop
Tag #: Number of tag read or applied

Tag Pos: Tag position - L or R for primary tag site on left ang
right flippers, respectively. Otheprwise put location fexamples



F4L and 23FE mean tag is between third apd fourth scales on the
left «flipper and tag is between the second and third scales on
the right flipper, reapectively).

New or Q0ld; Put a N in this category if & new tag was applied; an
0 if an existing tag was read.

Carapace length: ourved carapace length in om.

Tumors and tumor position (two different variables on the data
form): See attached page Tor tumor size and location codes.

Both tumor size and looation codes are single digits. In the
case of wore than one tumor At more thanm one location several
codes may be entered ioto esach varlable. For example, & tumor
input of 1321 and tumor position input of 1146 means that a tumor
of zize 1 was found a location 1,; & tumor of slze 3 &t loocatico
1, &8 tumor of size 2 at location H and a tumer of size 1 at
location 6.

Comments: any pertinent informaticn

Nesting Female Sighting Form

Eech tima a female iz ashore she sheould be entered onto this
form. However, each turtle only has to be enteared once a nlight.

Data Variablaa

Island: Easat, Tern, &ta.

Date: month/day

14989 Paint ID: the painted on number or letter or obther temporary
identification

Color: Temporary ID color

Verification Tag #: If there iz any doubt as to the temporary ID
obtain a tag # to verify the turtles identity.

Seators: HRecord the sectorisa) of the island that the turtle is
in. In the case of a turtle traveraing several seators place a
comma between each sectors number. For example: 3,4,13 means the
turtle was in sectors 3, H#, and 13.

Time UP and Time Back: These are the timesa the turtle comas
ashore and returpns to the sea. We will pnot be sble to record
these deta with any acouracy - so0 perhaps we will just record the
approximate time the turtle is first encountered. Thia should be
antered a3 the "Time Up" wariacle.

Aetivity: codes are a8z follow: N=nested (eggs aeen); F=probably
neated (eggs not seen but all the signa of a successful nesting
are present), M=maybe nested (not sure but turtle possibly



nested), ¥=digging (turtle was digging but did not nest),
C=crawling (turtle was ashore bui only crawled - no digging).
Always enter the highest level of activity only - with N=nested
the ultimate level.

Comments: any pertinent informatiocn

Daily Tokalas Form

This form will be kept up-dated so that we can keep our Honolulu
offices informad of the level of nesting activity we are
encountering.

Data Variables

Date: year/month/day
§ Turtles Up: Total number of turtles ashore that night

# New Turtles IDed: number of turtles identified for the first
time

# Nests: your best estimate of the number of turtles that
succegsfully nested that night. Should be equal to the total
number of Hs, Ps, and M3 on the Nesting Female Sighting Form for
that night.

Investigator: the researchers initials

Comments: any pertinent information - weather, full moon, turtles
seemed extremely jumpy, and eto.

Copies of the Hatching Success and Nest Forms that will be used
on Tern Island are attached. However, we will not go into thewm
at this time. They are pretty much selfl explanatory and have
been used the last three years.

P e ————————————— g R et b B e

0K, have I got you confused or befuddled? Let's put it all
togekther. -
We have just finished a night's work on East Island. It was not
& very busy night; but, luckily the turtles that were up &llow us
to review many of the data recording situations we will
expariencea.

This is what happened: Today is June 30, 1989

We encountered the first turtle at 2115hra;, it did not have a
temperary Il and was un-tagged. It had just come ashore and had
not started digging. ' We put two tags on (1003 L and 1002 RH),
gave it the temporary number 3 (white), measured the carapace and



etc. We returned to the area 1 hour later apnd found the turtle
apparently covering & nest {no eggs seen). After it finished it
returned to the ocean.

The second turtle was discovered laylng eggs at 200 hrsa. It
gexhibited a large white 1 on 1ts carapacs. Checking our records,
we find that this turtle had been fully identified the night
before so all we had to record was its location and that eggs
ware aotually 3een.

4 third turtle was seen at 0100 bhrs. HNo temporary ID was wvisible
and it was too near to a monm and pup pailr of seals toc examine
more closely. We returned an hour later, the turtle was gone
after doing a lot of digging., The aeals were still naarby so we
could not examine the diggings. We made a note to look more
closely at the digglngs after the seals had moved. The next
morning, the seals had left the ares and upon examining the
diggings we were not aure if the turtle nested or ook,

A fourth turtle was located at 0200 hrs. It was just leaving a
"ralse" pit that had caved in. This turtle had no Temporary ID;
but, we found it had two tags on its right flipper {5011 R and
5012 34F). We put an additional tag (1005) on the left flipper's
primary tag site, gave it temporary # 4, measured the carapace,
and etc. A check an hour later showed that this turtle had dug 3
more false pits then returned to the ocean.

L fifth turtle was found at 0330 hrs just as it was beginning to
cover its eggs (eggs seen). This turtle had a temporary white 2
on its carapace. Checking the records we found that 1t was &
turtle that was up the night before. However, we only managed Lo
get one tag on it the night before. 5o we waited for a good
opportunity, then put an additiconal tag on ({1006 L), measured,
and examined the turtle.

That is all the aotivity we had.

L3 we made our rounds, we kept notes in a fleld notebook on what,
where, and when things happened (V. Gauger 1s developing a fiald
note-taking aystem that should help us standardlze the way fleld
notes are taken.). The next day we updated the turtle data forms
using these notes. Attached are sample data forms with cur 30
June datas entered. Please see if you can go through what
happened and undersatand how these data were entered.

After each U-day rotation om a island, the computer databases
will be updated. After being updated, these data =sets will be
sorted (by Paint ID and Tag # for the identification data set and
by Paint ID for the sighting data set) and printed out to produce
gquiek reference copies of the data for use in the field.
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DATLY TOTALS

NESTING GREEN TURTLES
FRENCH FRIGATE SHOALS, 1589

Island: _ Easy
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MEMORANDUM
TO: Tern Island Files

FROK: Tern Island Staff

SUBJECT: Monthly Activities Beport - Jume 1989

A. HIGHLIGHTS
- First Bulwer's petrel eggs found
- Firsat wedge-tailed shearwater eggs found
- Black-footed and Laysen albatrosses begin to fledge
= Tiger sharks gctivity begina on East Island on 15 June
- Fllm Crews are busy filming throughout the month

= Another under-aized famale pup sent b0 Honolulu's "Head
Gtart" program

- Jarry Leinecke visits French Frigate Shoals

B. CLIMATIC CONDITIONS

The averasge daily high temperature was 83.0 degrees F. with a
range of 385 to B0. The average daily low was T3.6 degrees F,
with a range of 70 to 76, The rainfall total for the month was
2.26 inehes, with measurable precipitation occcurring on 13 days.
The heaviest daily rainfall was 0.73 inches on 23 June. The mean
barometric pressure for the month was 1019.0 m.b. with recorded
bigh gnd low pressures of 1022.5% and 1012.3, respectively. Thers
were 6 days where cloud cover greater than 50% was recorded.

E. ADMINISTRATION
1. FWS personnel

Darcy Hu and Ken Niethammer wers on Statfion throughout June.
During June, Ken McDermond and Craig Howland shared duties
monltoring and assisting the film crews (Ken the first 12
days and Cralg the lasat 17 days of the month).

Glynnias Naka! and Mike Moser continue thelr good work
monltoring the green turtle nesting. They have been keeping
the turtle databases updated as they go. In addition to
their excellent work on the turtle studies, both Glynnis and
Mike asaist on many other projects including bird banding,
analysis of bird data (incubation length), bird studies,



housekeeping and eto.

Japry Lelpecke wvisited Frepch Frigate Shoals on 13 June.
During his visit, Jerry was briefed a wide variety of toples:
fagilities, photo-voltaic system, ongoing bioclogical atudies,
film crew activities, seawall deterloration and Army Corps of
Engineer recommendations, and etc. Jerry alsc had the
opportunity to Visit the Smithsonian/FWS fleld camp on Eaat
Ialand. :

2. FWS VYoluntears

David Kuwahara i1s still going strong after 5 months on Tern
Island, He conbtlinues as primary ressarcher on the RETTE study
as well as assisting with Darcy's RFBQ work. David completed
the CHSH incubation study this month and has also been
helping on many other projecta. David Blso comatructed a
display casgse Tor the goral gollection that Jean Eenyon is
putting togethear,

Bob Cummins has assumed primary researcher responsibilities
for the FWS and Vanessa Gauger's BLNO studies. During the
lagt half of June, Bob alsc began learning the ETTE study.,
He will take over that study upon David Kuwahara's departure
in mid July.

Alyes Reuter arrived 30 June., She will take over the FW3E and
Darcy'as red=-footed booby studies upon Darcy's departure in
July.

3. HMFS Perszonnel/Volunteers

Mitch Craig remains the primary HMFS person at French Frigate
Shoals. He was assisted by Cilndy Lorence [(HMFS Voluntesar)
that last twoe weeks of June.

4. Arrivals and Departures

13 June - FWS flight. Arriving were Crailg Rowland (FW3),
Jerry Lelnecke (FW3), Jaff Marks (FWS), and pilotz (Bob
Juztman and Terry Cockett). Eeturning to Honolulu were Ken
MoDermcond, Jerry Leinecke, and piloks.

19 June - NOAA ship Townsend Cromwell. Cinthia Lorance (NMF3
volunteer) and supplies arrived. Departing French Frigate
Shoals was Jeff Marks (FW3) who will spend most of the pnext
two months on Laysan Island studying bristle-thighed ocurlews.

30 Jume - FWS flight. Arriving were Alyce Reuter (FW3

volunteer) and pilots (Bob Justman and T. Wittbrodt). Returning to
Hoonolulu were Cralg Bowland (FWS) Damon Job (Smithzonian),

and pilots. Another under-sized female monk seal was shipped



toc Honolulu on this flight.

5. Jafety Acoidents and Illnesases

Thers were no serlous sccidents or 1llnesses gn Tern, durlog
the month of Jume. All atandard safety procedures for plane
and vessel grrivalas were followaed.

T . Loglstical and Technical Suppeort

Tuesaday morning radio checks with the Homolulu Coast Guard
Communicstions Station continued as usual at about 0T15 hra.
We made contact esch time using universal channel 601.

Contact with the Honolulu FWS office continues M, W, and F at
0730 hr=a,

The Laysan Island fleld camp radic contact continues at 1900
hra M, W, and F. Communications generally have been good.

The Easat Island camp (Smithscnian/turtle) checks in each
night at 2000 hra. The AM call has been made optional.

Een MeDermond, Creilg Rowland, and Miteh Craig supplied
support and supervision to the film crews during June. Film
work seemed to proceed well. S8hark activity at East Island
began arcund 15 June, as predicted. Much of the film crews
activity centered around the shark activity at East Island
for the last half of the month.

g. Meals

During June, a total of 653 meals were served to FWS
personnel volunteers, and guests. An additional 124 meals
were served to NMFS perscnnel from their stores. Also, the
eight person film crew team prepared T20 meals from their
stores

Permanent Tern Island Staff

Namea Humbear of Meals
E. Niethammer 90
D. Hu ad
Total 1840

Volunteers/Non Tern Island Staff/Guaests

HName Humber of Meals
D. Kuwahara ad
C. Rowland 53
E. Melermond ) 38



M. Mgaer a0

G. Nakal qa
R. .Cumminas a0
J. Marks 19
J. Lelnecke 1
Pilots 2

Taotal 8T3
F. HABITAT

Cenchrua echinatu= eradication on Tern Ialand continues,
Wire, netting, and other hazardous debris are contloucusly
c¢ollected from French Frigate Shoals 1=lets,

WILDLIFE
1. Endangered and Threatened Species

8. Hawalilan Monk Seal

HMFS personnel continued atoll censusing and pup tagging.
Another under-sized female monk seal pup was shipped to
Honolulu toc be added to the "Head Start" monk seal program.

b. Greean Turtle

The East and Tern Island nesting-turtle monitoring is
proceaeding well. Glynnia Hakai and Mlke Moser are basloally
operating on 8 four-day =schedule: Four nights on East then
four nights ¢on Tern Island. Both Glynnisa and Mike have been
checked-out on boat ocperations and safety procedures, They
are primarily responsible for personnel and equipment
tranafers to and from the Ezst Island camp. While gn Tero
they, they do at least one turtle-wzlk each night, enter East
Ialand data into the Turtle study databases, and get supplies
organized for thelr next East Island tour of duty.

2. Seabirda

Black-footed albatrosses began fledging on 19 June. Laysan
albatrosses began fledging sbout a week later. By months end
many chioks of both species had fledged.

Red-tafiled tropicbird nesting continues. The oldest chicks
are approaching fledging size. Again this year hatchling and
fledging succesas for this apecies ssems to be real low.

Red-footed booby nesting continues. As with the tropicebirda,
aggs are still belng laid and the oldesat chicks are beglnning
ko fledge.

'



The Tern Island masked booby chick i3 doing well. Maaked
booby ehicks on Whaleskate and East Island are beginning to
fladge,

Blask noddy nesting 1s slowing downj however, it appears that
neating will continue throughout Junme at high encugh levels
to warrant the continuation of the FWS egg count study into
July.

Brown noddy nesting continues. Few chicks are making it
through the Great Frigatebird gauntlet most BRNO chicks
disappear within a couple of weeaks of hatohing.

The first Bulwer's petrel egg was found in a nest box at the
Gas sheds on 1 June. Maybe B8 to 12 palrs of adults have been
seen on Tern this year.

The first Wedge-talled shearwater eggs were found omn & June.
Many eggs were ssen during the next couple of weeks.

Great frigatebirds chicks are hatching in force, few new eggs
are belng laid. Adult and immature frigates are exacting a
high toll (consuming nestlings) from nesting BRNO, SOTE, and
GRAT.

Scoty Tern egg laying had probably stopped by months end.
Many chicks are fledging and scme of the remalning egga were
8t1i1]1 hatching. Many chfcks are being taken by frigates.

Gray-backed tern nesting phenology is similar to that of
S0TE. GREAT ehioks are also being heavily preyed upon by
frigates.

White tern nesting asctivity 1s diminishing. Chioks from the
main push of egg-laying (March-April) are beginning to
fledge.

Christmas shearwater egg have all hatched that are going to
hateh. About 25-30 nesting pairs laid eggs this year.
Presently, only 3-5 ohicks are known still to be alive.

3. Other Birds

Iwo sheorebird coudts were conducted in June:

cpecias Cenzuzs Dates
6/09/89 6/25/89

Buddy Turnstone 55 52

L. Golden Plover B 9

Sanderling Q o

Wandering Tattler 3 o

EBristle-thighed Curlew 5 2

One adult lesser frigate was seen on the NE cormer of Tern



Island on 5 June.

A blue-gray noddy was cbserved roosting on the generator
building and & red-wood water tank on T and 14 June,
respectively. We do not know if thia was two different birds
or the same bird; as only the bird on the 14th could be

captured and banded.
B. Banding

During June, the following numbers of birds were banded at
Tern Island:

Species Locals Adults
WHTE 16 3
HEHO g1 =
BLHNO B L
GRAT 28 =
CHSH - -
SOTE 6Hg =
BGNO 5 1
REBO o8 2
RTTE 21 =
LAAL s -
BFAL 358 =
MABO® 20 =

Totals 1,969 £
Grand Total.:.isiees 1975

® Banded on East Island

J. EQUIPMERT AND FACILITIES
5. Systems
a. Water

During the first weeks of June, water rationing was
inltiated. Hewever, heavy rains in late June eliminatad the
need for extreme water rationing. At months end water
reserves were in very good shape with enough water on had to
get through the summer,

b. Powep

The backup genmerator was used to charge the PY batteries on
two days (24 and 25 June). Heavy cloud cover on these days
prevented full battery charging via the solar array requiring
2 to 3 hrs of auxiliary charging during each of these nighta.

¢



. Radiocs

All main radios are working fine. Ancther "Tad" radio
speaker-mike has "acted up". This speaker-mike shorts gut
when exposed to sea-spray. After drylng out it will work
fine until it geats wet agailn.

6. Fuel Researves

The following fuels were on hand as of 1 July, 1989:

Diesel fuel 1650 gallons
Propane T large bottles

2 fiald camp bottles
Gazocline (FW3) 1 55 gallen drum
Aviation gas (new) 2 55 gallon drums
Aviation gas (old) 1 §5 gallon drum

Gasoline (NMFS) 3 65 gallon drums




United States Department of the Interior

FISH AND WILDLIFE SERVICE
PACIFIC ISLANDS OFFICE

PO, BOX S01ET
HOMOUULL, HAWAIL JER50

August 10, 1989

William G. Gilmartin

Marine Mammal and Endangered Species
National Marine Fisheries Service
2570 Dole Street

Honolulu, Hawaii 96822

Dear Bi11,

The turtle monitoring team: Ken Niethammer, Glynnis Nakai, and Michael Moser,
will be in Honolulu &8s of 5 October. Since they will still have the field
work fresh im their minds, I think it would be a good time for all concerned
parties to get together. Ken Niethammer will only be Iin town for a week so I
would like to schedule this for 9:00 am on 6 QOctober. FPlease let me know if
this will fit into your schedule.

I will ask the French Frigate group to put together an agenda and get it back
to me on the 6 September flight. I will distribute this for vour additions
and information shortly thereafter. ['m looking forward to seeing how things
went thiz vear.

Sincerely,

S Z AV

Een McDermond
Azsiztant Refuge Manager
Hawaiian Islands NWR

ce: Vﬁ. Balazs
G. Boehlert
J. Wegtherall



United States Department of the Interior

FISH AND WILDLIFE SERVICE
PACIFIC ISLANDS OFFICE

PO BOX SHaF
HOMOLLILLL, HAWAIL Bessn

August 10, 13839

Jarry A. Wetherall

Mational Marine Fisheries Service
2570 Dole Street

Honolulu, Hawaii O8822

Dear Jerry,

The turtle monitoring team: Ken Niethammer, Glynnis ¥akai, and Michael Moser,
will be in Honolulu as of 5 October. Since they will still have the field
work fresh in their minds, I think it wounld be a good time for all concerned
parties to get together., Ken Niethammer will only be in town for a week so I
would like to schedule this for 9:00 am on 6 October. FPlease let me know if
thiz will fit inte vyour schedule.

I will ask the French Frigate group to put together an agenda and get it back
to me on the 6 September flight. I will distribute this for your additions
and information shortly thereafter. I'm looking forward to seeing how things
went this wyear.

Sincerely,

n - P ——
;ﬁ%ﬁ;pu-gﬁgf ,ﬁuv;zc,;f

Een MeDermond
Assistant Refuge Manager
Hawailan Islands NWR

. Balazs
. Boehlert
. Gilmartin

CCi

R o~ B



United States Department of the Interior

FISH AND WILDLIFE SERVICE

PACIFIC ISLANDS OFFICE
PO, BOK 50167
HOMOLULLL HAWAE SE86D

August 10, 1980

George Balazs

Marine Mammals and Endangered Species
Kational Marine Fisheries Service
2570 Dole Street

Honolulu, Hawaii 86822

Dear George,

The turtle monitoring team: Ken Niethammer, Glynniz MNakal, and Michael Moser,
will be in Honolulu as of 5 October. Since they will still have the field
work fresh in their minda, T think it would be a good time for all concerned
parties to get together. EKen Nlethammer will only be in town for & week so I
would 1ike to schedule this for 9:00 am on & October. Please let me know if
this will fit into your schedule.

I will ask the French Frigate group to put together an agenda and get it back
to me on the & September flight. I will distribute this for your additions

and information shortly thereafter. ['m looking forward to seeing how things
went this wear.

Sincerely,

S

Ken McDermond
Assistant Refuge Manager
Hawalian Islands NWR

cc: G. Boehlert
W. Gilmartin
J. Wetherall









