Fuel spill near Rose Atoll
is worse than estimated:

Koo Stor-Bulletin
AL O Monday, Jamsary 17, 1994

EMEMBER the long-line
fishing boat brimming
with diesel fuel that re-
cently wrecked near Hose
Atedl? 'Well, Honoluha biologists
who have heen A0 eYe On

-, this wildlife refuge are discover-
iﬂﬁlgr more damage from the
sp originally

fuel than they
estimated,

American-owned Rose Atoll
near American Samoa is a special
place. The smallest atoll in the
world, Hose is almost aly
sguare. And althoogh it was
named for the wife of some explor-
er, the place is indeed pink, the
color of the coralline algae making
up most of the s reet,

In fact, almost everything at
Rose Atoll is pink. I haven't heen
there but Beth Flint, wildlife biolo-
gist for the US. Fish and Wildlife
Service, has, She told me that even
the octopuzes there have a pink
tinge.

But Rose has more to it than
being picturesque, It's also one of
the few near-pristine wildife ref-
uges in the South Pacific.

Two tiny islands lie within the
atoll, Rose Island and Sand Island.
Sand Island is low-lying without
much vegetation but Rose Istand
still has rare native trees growing
on k.

These trees, called Pisonia, are
tropical trees that thrive in guano-
rich %oil. Tree-nesting seabirds
such as red-footed boobies, black
noddies and two kinds of frigate
birds, love these trees which pro-
vide nesting branches.

Researchers believe Plsonia
were once prevalent on Laysan
but todsy, only one living tree
remains in the Hawaiian chain,
that on Lisianski. Since these are
Lworseoed trees, meaning you need
i male and a fernale to reproduce,
the Lisianski tree may be the last
of its kind in Hawaii

NYWAY, the Pisonia trees are

one of the reasons Rose Atoll
15 80 preciows. Another is the num-
ber of sea turtles nesting there.
Researchers have recently placed
satellite tags on theee turtles from
Rose to monitor where these Sooth
Facific turtles go during their for-
aging time.

Besearchers also have spent con-
siderable time and money recently
E:rtdll.'atn:'rl-ﬁemm on the isknds
Without alien rats, biologists
hope ground-nesters such as shear-
walers and petrels will retorn.

All those who knew of the fine
virfues of Hose Atoll held their
breaih when news of the wreck
reached Honolulu, But at first

lance, things didn't look too bad.
| boat, after all, was only leak-
« ing diesel fuel, a petroleum prod-

uct that floats and evaporates
quickly.

As it turned out, the sags was
nod Yot over. The original a

erident
haplgeudmnﬁ:tﬂnmmhn but in
early December, before a sal-
YAge cOmpany pu the boat off

the reef, the wreck broke open,
spilling its odl contents.

T]IE ts and animals of the

took it on the chin. In
about & quarter of the atoll’s reef
area {about the size of 24 football
fields), 75 percent of giant clams,
an endangerad species, were
killed, In that area, the pink coral-
line algae was killed and bleached.

fieh el s i e
W on an olive-green
tym;& seawesd, Now the
st creeping over the formerly
pink reef tops,

Dead sea urchins, oil-seaked
sand, abandonment by reef fish,
long-line gear in the lageon
««.om and on it goes. Much dam-
age has been done and will likely
continue. When biologists pick w
rocks there, they still see a sh
and smell ofl.

It will be a eold day in Ha
before we see the end of oil
at %hmf. Cooast Gua
WOTKINE ecreasing the
cidents. In an evolving role
eavironmental edocators, th
Coast Guard is trying to foreses
risks and minimize damage.

The Guards primary goal in this
area today is tudp;)ment spills. In
Hawaii, officials do this by pablish-
ing and distri informational
brochures and wisiting facilithes
that handle petroleum prodocts.

But accidents still happen and
when they do, it's the Coast Guard
that moves in 1o direct the clean-
up, a tough job when the accident
is 180 miles from Pago Pago, as is
HRosa Atoll

In this case, the long-liner's own-

i

!

sEel

T8 are ible for all costs,
including those to repair damage
1o the area.

Sp how do you repair such wide-
spread o a wildlife ref-
uge? *With great difficulty,” says
Beth Flink “Maybe the best way Is
to stand back and let nature do ft.

Susan Scott 15 o marine acteRceE
writer ard auther of thres books ahout
Howatl's environment. Her Oceéan
Watch colemn oppears Monday in the
Star-Bulletin, i




Initial Preliminary Natural Resource Damage Assessment Workplan
FV Jin Shiang Fa Oil Spill at
Rose Atoll National Wildlife Refuge,
American Samoa

Date Prepared: 31 October 1993

Prepared by: John D. Cubit (DOC/NOAA/DAC, Long Beach)
Chip Demarest (DOI/USFWS/ES, Honolulu)

Anticipated date of zssessment: approximately 2 to 6 November 1993

Mote: The following is only an outline for conducting a preliminary natural
resource damage assessment. Specific work to be conducted at Rose
Atoll will largely depend on the professional judgement of scientists
working at the site,

Basic Purpose: To estimate the extent to which natural resources under
the trusteeship of the Department of the Interior, Department of
Commerce, and American Samoa Government have been injured by
petroleum products released from the F/V Jin Shiang Fa. This
assessment is an "initial preliminary” assessment because the vessel is
still aground on the reef and spilling petroleum products as of 30 October.
The full extent of injuries can not be assessed until the vessel is removed
from the reef and the release of petroleum products halted.

Cost-Benefit Considerations: given the considerable constraints of time,
personnel, logistics, and personnel safety, this initial assessment will
focus on the most readily documented injuries to the most valuable
resources.

Report Preparation: Reports should be just data, without interpretation.
Be sure to include dates and extent of areas examined. Be as factual as
possible. Do not use subjective terms. For example, instead of "the
snails showed widespread, heavy mortality" use "in an examination of
approximately 100 trochid snails in a 100m by 300m swath on the reef
flat marked on the field map, 50% were shells with decomposing tissue
inside.”
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PATHWAY DETERMINATION
Purpose: to relate natural resource injuries to effects of petroleum

products released from F/V Jin Shiang Fa to the
exclusion of other causes.

Examples of evidence for pathway:

1)

2)

3)

4)

5)

patterns in space: spatial distribution of mortality or other
injury corresponds to spatial patterns of exposure to spilled
petroleum products and not to other factors.

pattern in time: estimated time of death or other injury
corresponds to time when organisms could have been exposed
to spilled petroleum products (i.e., after 14 October 1993),
symptoms of injury biota are consistent with effects of
petroleumn products rather than other possible factors, such as
predation.

diesel fuel or other petroleum products are found in or on
injured organisms.

birds are observed feeding through petroleum slicks: turtles or
cetaceans are observed surfacing through petroleum slicks.

RECOMNMAISSAMNCE FOR INJURY
purpose: document plants and animals dead or otherwise injured.

Marine Resources:

1)
2)

3)

4)

B)

B)

signs of recent death (e.g., fresh shells, fresh crustacean
carapaces, clean coral skeletons, urchin tests and spines).
necrotic tissue (e.g., rotting sponges, rotting soft corals,
urchins losing spines, bacterial slime over sessile organisms).
bleaching (e.g., loss of coloration on corals, sponges,
Tridacna, coralline algae, colonial hydroids, anemones, fleshy
algae, zoanthids).

recent growth of fast-growing algae (e.g., a bloom
filamentous algae carpeting substrate. In its initial stages, this
bloom may appear only as a "peach fuzz" growing over
coralline algae, corals, and other hard substrata).

partial mortality of colonial animals (e.g., dead patches on
corals, sponges, hydroids).

tissue remains (e.g., inside mollusc shells including snails and



clams).

Terrestrial resources:

1)
2)

3)
4)

o)

Dead bodies (e.g., sea turtles, birds).

Sick animals (e.g., weakened birds, sea turtles with raspiratory
problems).

Dead shoreline vegetation (e.g., seaside plants with brown
leaves, especially on side facing grounded vesseal).

Damaged habitat {e.g., oil in sand used for nesting by birds
and sea turtles).

Oiled animals (e.g., birds, bird eggs, sea turtles),

INJURY QUANTIFICATION AND EVIDENCE

1)

2)
3)
4)

5)

B)

for algae and sessile invertebrates, visually estimate percent
cover of injured and dead organisms within defined areas
{e.g., "in a radius of 100 m from the bow of the ship, 25% of
the crustose coralline algal cover on the reef flat was bleached
to a chalky white color." Or, "Within 200 m of the ship, a
layer of mucus approximately 2 mm thick covered the upper
half of each brain coral growing in water less than 2 m deep.”
count dead/injured per unit area or per unit length of shoreline
le.g., "58 dead turtle hatchlings were found along 300 m of
the beach on the lagoon side of Rose Island.”
photos and video are excellent documentation: you cannot
take too many pictures (try to include scale, keep a log of
when and where pictures were taken).
collect carcasses and label.
collect any material showing signs of diesel or other petroleum
products from ship (e.g., beach vegetation, bird feathers).
ALL SAMPLES:

a. oiled samples: seal in special chemically clean jars.

b. other samples can go in plastic bags.

& seal all containers with evidence tape with

information on tape.
d. fill out custody form for samples.
e, keep custody of samples until surrendered to
appropriate authority.
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IV. SUGGESTED BEGINNING COURSE OF ACTION AT ROSE ATOLL
Make a visual reconnaissance for scope of injuries, noting
gradients of injuries corresponding to gradients of exposure to
petroleum products. (See attached diagram of habitats.)

1)

2)

3)

b.
c.
Document

products.
a.

b.

Start at habitats of atoll where exposure to

petroleum product was probably greatest,

Probable locations of highest petroleum exposure:

I Subtidal seaward face of reef adjacent to
grounded ship.

i.  On seaward side of coralline algal ridge on
seaward edge of reef flat, near ship and
possibly north of ship.

iil.  In trough on lagoon side of coralline algal
ridge. [During the overflight on 30 October,
a greenish color in the trough suggested a
possible beginning algal bloom].

iv.  On outer edges of patch reefs in the lagoon.

v. Along any other topographic feature that
rises above water level and could trap
petroleum product floating on the surface
(e.g., boulders, beaches, ridges).

Examine these areas for injuries symptomatic of

petroleum effects.

Proceed away from these areas and examine biota

for diminishing injuries.

injuries associated with exposure to petroleum

Use the methods that will allow the most efficient
collection of data. This will probably be
photographs with scales. Estimate and note how
much of the total area is represented by the
photos,

Where feasible in the time available, make other
measurements as described in Section III.

Additional notes:

a.

The 30 October overflight showed a light-colored
area on the reef flat, on the lagoon side of the
ship. This may be a patch of sand and coralline
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rubble being deposited by waves refracting around
ship. Check this area to see if it is:
i loose sediment;
ii.  sediment being bound together by algal
filaments;
lii. bleached coralline algae or other
organisms.
since proliferations of certain algae commonly
occur after petroleum spills, also check adjacent
areas for algal blooms. In particular, look for algal
mats binding sediments on the reef face and reef
flat {see diagram}. Since the algae are not very
visible at the surface, at first glance these mats
may appear to be loose sediment. If found, scrape
away edges of the mats to determine if these mats
are growing over coralline algae or other organisms
and smothering them.
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ROSE ATOLL DATA

SUMMARTZED
BY
G. H. BALAZS
# ON REPORT DATE TAQ #5 PAGE IN BOOE TOTAL
g 11-03-71 1080,/1080 e 0
g 11-03-71 1081 /1081 105 2
26 11-10-80 3502,/3503 105
26 11-12-80 1504 /3505 105
26 11-12-80 31506,/3508 105
26 11-12-80 31508,/3510 105
26 11-12-80 3511/3512/3514 105 5
27 11-18-91 5804,/5805 105
27 11-19-81 5807 /5808 105
27 11-20-81 5809/5810 105
27 11-81 (HAWKSBILL)SB01 105 3 (+1)
ag 10-07-82 5818/5810,/5820/5821 105
29 10-07-82 5822/5823/5824,/5825 105
29 10-09-82 5788/5789,/5790 105
a5 10-10-82 5791/5792 /5793 105
29 10-12-82 5794 105
29 10-13-82 5797/5798 105
29 10-13-82 5799 105 7
30 10-23-84 6876/6877 105
30 10-24-84 6878 /6879 105
10 10-26-84 6880,/6881 105
30 10-26-84 6882 /6883 105
10 10-26-84 6884 /6885 105 5
14 11-09-86 6887/6888 100/102 1
36 10-12-88 6818/6819 /6820 91
15 10-13-88 6821 /6822 /6823 o1 2
18 10-25-89 10632,/10633,/10634 85
38 10-26-8 10635,/10636 /10637 85 9
19 08-16-90 N10Z/N103/N125  B. Bonswith paper 1
40 10-19-80 N107 /N108 g2
&0 10-29-90 W109/N111 92 2



ROSE ATOLL DATA
SUMMARTZED

BY

G. H. BalaZs
PAGE 2

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

D&-30-91
09-08-91
09-08-91

09-24-91
09-25-91
09-25-91
09-26-91
09-27-91
09-27-91

09-21-92
0%-23-92
09-23-92
09-29-92
09-30-92
09-30-92

H224,/M225
H222,/M223
H220,/H221

K152,/N153
N154/N155
N156,/N157
N158 /8159
N160/N161
N162/N163

N126/8127
N130,/H131
N128 /N129
N132,/N133
N134/N135
N136/N137

TOTAL

- =

45 + 1
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A Cosst Guard team was

fighting to save a national
wildlife refuge near American
Samon yesterday after a Tai-
wmmﬂaéged fishing boat
100,000 gallong of die-
ran ‘aground there and

wag
?rﬂding : Rose
g tall, where t,.lﬁl desalyﬂang Fa
an aground Thurs morn-
m ﬂ:w.- Coast %ﬂnrd gald. Rose
g about miles east of
American Samoa.

A darker pool of oil was seen

AlZ Wednesday, October 20, 1993

i clozser to the 138-foot
mﬁmc tain had radi-
oed the Coast Guard in Ameri-

'0il spill endangers atoll wildlife refuge

Guard Marine Safety Office in
Honolulu, sald Coast CQuard
Petty Officer Steve Aitkins,
who rﬁh.11'11!-:“"@1;'1@L to Honolulu from

A Coast Guard team from
%ﬂnmi&. the Pacifie Strike

am, was arheading the
efforts ’r;'? HE the atnlf The
EToup ution responae
specialists I8 equipped with

pumps,

IN HAWAII

10-year prison
term in slaying
A

agreement has result-
ed hp{ﬂﬂ-?ear prison term flor
Darren LE. Chang for his part
in the 1990 elayving of Robert
Roas Jones,

Chang, who was originally
charged with two counts of
murder, had pleaded no contest
toa n:mmim:ghmr charge.

As part of the plea agree-
ment, the gtate reduced one
ﬂhm charge and dropped the

&,

Chang and co-defendant Ste-
ven Ray Bihag allegedly beat
Jones ing an argument in a
Helemano pple fiald.

An autopsy was inconclusive
on whether Jones died from

the beati
Bihag, aiso in a plea agree-

ment, earlier pleaded guilty to
A Iman charge and re-
ceived a 10-year term.

i Press

Fuel spill misses beach

A gpill of 65000 lons of
diesel fuel fram a fi hoat
al Rose Atoll last week has not
affected the island's remote
beach or damaged marine life
in the area, the Coast Guard
gaid Monday.

. The Taiwanese-flagged, 136-
foot vessel, Jin Shiang Fa, ran
aground at the atoll 130 miles

L ]

The Coast Guard'zs Pacific
Sirike Team personnel said a
light sheen diesel from the
gpill ig diminishing and there ia
no impact to the atoll's beach.

Coast Guard officials gaid

Nunanu leak not sewage

__ The Ix nt of Wastewa-
ter Management savs the leak
into Nuuanu Stream over the
weekend was not raw sewage.
A spokegwoman for the ecity
gaye the seepage from under
Lellehua Lane in lower Nuu-
anu Sunday was fresh water
from a ﬁ&kﬁi Board of Water

spokeswoman said test
samples on the spilled water
showed only traces of bacteria
in the lower stream and in the
storm drain leading to it

Taiwan vessel seized

Another Taiwanese fighing
vease]l has been seized for ille-
gally operating in T.S. waters,
the Coast Guard said yester-

dﬂ%ﬂ fishing vessel Yih Cheng
Tsai was found fishing 17 miles
ingide the axeclusive economic
gone of the 1.5, near the

Morthern Mariana Islands on
Sunday, according to a Coast
Guard statement,

A Coast Guard party boarded
the TD-foot wvessal and found
four of the five fish holda full
of gharlk, marlin, tuna and bar-
racuda, the statement said,

The Coast Guard sald the
cutter Galveston lsland seized
the fishing vessel and is escort-
ing it to Guam, where custody
of the ship and the eight crew
members will be turned over
to the 11,8, Marshal.

In late August, the Galveston
Island seized the Talwaneése
vessel Der Cheng Teai No. @
after it was discovered illegally
fishing inside TS, waters,
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ROSE ATOLL TRIF REPORT

Teacher's Workshop 8/14-8/19/90

INTRODUCTION

The annual Rose Atoll Teacher's Workshop was held 14-19 Octcber, 1990.
The primary objective of the trip was to increase the awareness and
appreciation of the environment of Rose Atoll in Department of Education
personnel so they, in turn, could pass it on to their students.
Participants were provided the opportunity to assist in ongoing Fish and
Wildlife Service and DMWR resource monitoring projects and to design and
conduct individual projects.

OBIJECTIVES
1) Provide supervision to ensure refuge policies were followed.

2) Provide technical assistance to teacher as they conducted independent
studies.

3) Monitor turtle bird activity.

PERSONNEL

Fia Tiapula - Education Coordinator, DMWR
Bonnie Ponwith - Fishery Biologist, DMWR
Larry Madrigal - DOE

Larry Oney - A.S5. Community College
Laborday Fa'atili- DOE

Fa'auma Moeaso- DOE

Peau Peau - DOE

Salele'a Mamea - DOE

Doug Foster - DOE

Mike Crook - Skipper, Tasi ILua

ITINERARY
14 August - Depart Pago Pago at 1255,
15 August -  Arrive Rose Atoll at app. 0900. Set up camp and held a

brief orientation. Conducted turtle track survey at 1030
and observed one set of tracks leading to what appeared to
be a false nesting pit. Individuals began projects.
Madrigal, Mamea, Ponwith snorkeled lagoon. Did turtle
survey and 2200 and saw no new tracks. Additional night
surveys were not conducted due to disturbance of nesting
scoty terns. Tiapula and Madrigal walked the reef flat at
2230 to monitor nocturnal fish and invertebrate activity.



“Turtle survey conducted at 0600 showed no new tracks. DOE
personnel worked on individual projects. Ponwith w§lhed the
reef flat to Sand Island to map turtle tracks and pits and
check for bird nesting activities. Madrigal and Ponwith

snorkeled lagoon. Tiapula conducted reef walk with DOE
personnel.

16 August

17 August A green turtle was discovered at 0615 covering eggs.
Teachers were notified and all were involved in tagging and
measuring the turtle as she left the beach. Ponwith
conducted a reef walk for teachers. Fiapula did followup on
individual projects. Madrigal, Oney, Foster and Ponwith
dove in the lagoon. _Turtle ribs were found near transect
steak #31.

— 18 August - Turtle survey begun at 0430 showed no new tracks. Teachers

finished individual projects. Site were turtle ribs were
discovered was revisited and more ribs and the skull were
found. Turtle tracks were raked, and a garbage collection
sweep of the island was made. Broke camp, packed the vessel
and departed Rose Atoll at 1220.

19 Ahugust - Arrived Pago Pago 0700.
OBSERVATIONS
HURRICANE EFFECTS

The effects of Hurricane Ofa which hit the Territory on 3 February, 1950,
were evident on both Sand and Rose Islands. Sand Island was completely
defoliated with the exception of one very healthy Tournafortia tree in the
center of the island. Rose Island had a windrow of driftwood and debris
banked up as far inland as 60 meters on the west by northwest shore. The
wooden Fish and Wildlife sign was damaged by a fallen tree limb and the
metal sign was knocked down.

REPTILES

TURTLES

Only one set of tracks, which led to what appeared to be a false pit, were
observed on Rose Island upon arrival (Figure l). A green turtle was
discovered covering eggs at 0615 on 16 August. She had crawled up the
beach into some low Tournefortia branches, dug a deep pit, moved one meter
beyond it and dug a second pit. Upon arrival, she was using her back
flippers to cover the eggs with fine sand. The false pit was by far the
easier of the two to see after the actual nesting pit had been covered.

It is possible that nesting pit counts done upon arrival to the island is
an indicator of the number of false pits dug, not of actual nests.
Carapace length was 101 cm, and the turtle was tagged with NMFS tags
numharfluz and 125 on the right front leg and number 103 on the left front

S



Figure 1.

Turtle tracks, false nests and nests observed on Rose Island
during the August, 1990 expedition.

Rose Island
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4. Turtle tracks and pit
present upon arrival.

B, Turtle tracks, false pit
and egg nest made by observed
turtle.



Several nesting pits were found near the edge of the vegetation line
around the island. ©One still bore a trace of the orange spray paint used
to mark pits from the Octocber 1989 trip, indicating that not all pits are
washed away between nesting seasons.

The skull, several ribs and a plate from a dead green turtle were found
near transect marker #31. The parts were collected and brought back to
DMWH .

Five sets of tracks and 10 nesting pits were found on Sand Island (Figure
2.) One set of tracks looked very fresh. Since wind and wave action had
been severe enough to remove nearly all the vegetation frem the i=land,
all old turtle pits would have been erased and thus, these 10 had been dug
sometime between the February and August.

GECEOD

A gecko was discovered in the turtle skull found at transect #31. It was
the only one seen on this trip.

BIRDE

Quantitative bird population estimates were not conducted on this trip
with the exception of masked booby and red-tailed tropic bird nest counts.
Sooty terns were nesting in large, very dense colonies making it
impossible to run the transect lines without extreme disturbance of the
adult birds and pessible high mortality of chicks and eggs.

Red-tailed Tropicbird (Phaethon rubricauda)
Twenty seven tropicbird nests were observed on Rose Island, one containing

an egg and the rest containing chicks that ranged from newly hatched to
half adult size,

Great and Lessor Frigate Bird (Fregata minor, F. ariel)
Several nests were sighted on the north end of Rose Island with chicks at

varying degrees of maturity. One count of adult birds soaring over the
island totaled to over 200 individuals.

Masked Booby (Sula dactvlatra)

Six chicks and one nest with eggs were counted in or near the Boerhavia
meadow. Several tagged individuals were seen in the meadow. Attempts to
read the band numbers with binoculars failed.

Brown Booby (Sula leucogaster)

No count of brown boobies was made. Some large, immature birds were



Figure . Turtle tracks and pits observed on Sand Island during the
August 1990 expedition.
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sighted and three nests with eggs were being tended in the Boerhavia
meadow. Again, several banded birds were seen, but not captured.

Red-footed Booby (Sula sula)

Nests were abundant on the north side of the island and contained young
chicks. Adult birds were observed collecting nesting material.

Sooty Tern (Sterna fuscata)

Rose Island was densely populated with sooty terns in three distinct
nesting colonies (Figure 3). The north shore colony was the smallest and
was made up of adults and chicks which were half adult size. Courtship
and mating was observed among the birds in this colony.

The inland colony covered an area of approximately 450 sguare meters and a
density ranging from one nest per square meter on the fringes of the
coleony to 12 nests per sguare meter nearer the interior. The nests
contained a combination of eggs and hatchling chicks.

The south shore colony was approximately 270 square meters in area and had
nests at densities equal to or slightly lower than those observed in the
inland colony. Only eggs were found in the nests of this colony of terns.
Some smaller groupings of scoty terns with chicks were found around the
perimeter of the island, but the majority of the population was in one of
the three main colonies.

White Tern (Gygis alba)

Two groupings, one on the north and cne en the south shoreline, of
approximately 15 individuals each, were seen. The white terns were active
in the mornings, scaring and gliding in and out of their roosting areas,
and would perch on shoreline tree branches in the afternoons. No eggs
were observed.

Brown Noddy (Ancus stolidusg)

Approximately 55 brown noddy nests containing eggs or small hatchlings
were seen on Sand Island. The nests consisted of dead Iournafortia leaves
and small twigs and two to three species of gastropod shells. Brown/black
noddies were observed perching in branches on Rose Island but no nests
ware seen.

In addition to these observations, one wandering tattler and ocne bristle-
thighed curlew were seen on the south shore of Rose.



Figure 3. Locations of three nesting colonies of Sooty terms found on
Rose Island during the August 1990 expedition.
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MAMMALS

Rats

The gualitative cbservation was that the rat population was down somewhat

from the October 1989 trip, but that they were still abundant and quite
bold.

Two evenings from 1700 to 1900 (dark) were spent near the fringe of the
inland sooty tern colony watching bird/rat interaction. Rats frequently
ran back and forth through the colony to get from one tree root system to
another. The birds responded by pecking at the moving target. One rat
confronted a bird that was incubating an egg and actually made contact
with it, biting at the bird's beak. A rat was seen to grab a chick and
drag it away from the colony, toward the protective roots of a tree. As
it neared the tree, two more rats joined in the effort. In an attempt to
get close enough to see what happened next, the rats were disturbed and
left their prey behind. The chick survived the attack and wandered back
into the colony.

Unlike the October 1989 trip, only a few tern egg mortalities occurred
that could be directly attributed to rats. Possible explanations are that
eggs were so abundant and widely distributed that egg mortalities were not
localized as was the case in last year's trip, making them seem less
profound, or perhaps the rats preferentially feed on hatchling chicks.

Whale

A whale spout was spotted near the western edge Atoll as we approached the
island on 8/14. The animal was not seen.

MARINE FAUNA

One dive, several snorkels and several reef walks were made during the
stay at Rose Atoll. HNotable observations are as follows:

—an octopus was seen in a tide pool on the coralline algae reef flat

—once again, black tipped reef sharks were abundant in the lagoon

-giant clams T, maxima were found attached to the substrate by byssal
threads alone, rather being anchored into a coral head by growing coral, a
rara phenomenon in Tutuila waters

-more empty giant clam shells were seen on this trip than on the October,
1989 trip. Both coral embedded and free empty shells were cbserved on the
reef flat of the lagoon. It is difficult to say what factor(s) played a

part in the increased mortality; hurricane, octopus/fish predation,
trespass, etc.

RECOMMENDATIONS

1) Prior to leaving, a float plan must be submitted to Office of
Communications, the Port Administratien and with DMWR. Also, the
vessel should carry an FM radio capable of reaching Manu'a.



Possession of two-way radios for contact between the island and the
boat and the i=land and the diving skiff is also strongly recommended.

2) BSome metal disk tags used to identify transect posts are missing.

Extra disks, a set of numbered chisels and wire for attachment should
be taken to replace them.

3) A line, presumably used to mark a transect, was suspended from a tree
on the outer perimeter of the inland sooty tern colony and ran the
entire length of the colony. Fallen branches pinned the line to the
ground for about half its length which made the line very taught.
Several birds became entangled in the portion that was grounded and
many flying birds hit the suspended portion of the line as they flew
in and out of the colony. It is recommended that no lines be left on
the island, either suspended or on the ground, for any purpose.

4) | Severity of storms on the island can be monitored by noting changes in
the count and position of coral blocks deposited on the reef flat.
The blocks should be mapped to provide a baseline from which to begin.

5) Mark all nesting pits with steaks so new ones can be differentiated
from the old on subsegquent trips.

6) Upon return to Rose, check to see if the false pit and actual nesting
pit dug by the turtle that was tagged are both visible. It is
predicted that only the false pit will be detected. If this is the
case, a means of estimating the number of actual egg nests would be
important. BEach time the island is visited, the ratio of egg nests to
false pits observed being dug by each turtle should be recorded. On
subsequent trips, the factor can be applied to new, false pit counts
to predict the number of egy pits which had been dug.

REFERENCES

Forsell, D.J. 1989. Fall Survey of Rose Atoll - 23-27 October 1989.
Administrative Report, U. S, Fish and wWildlife Service, Hawaiian and
Pacific Islands National Wildlife Refuge, 20 pp.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

PACIFICISLANDS OFFICE

PO BOX BOTEY
HONOLULU, HAWAH 86880

July 13, 19490

Mr. Tim Ohashi
Digtrict Supervisor
Honolulu Avea Office
Animal Damage Control
P, 0, Box 50225

Dear Myr. Ohashi:

This follows up and documents our telephone conversatiom yvesterday concerning
vour proposal to use the rodenticide Talon=G on the U, 5. Fish and Wildlife
Service's Rose Atoll Natiomal Wildlife Refuge, Awmerican Samoa. Rodents are a
pest species on Hose and are not native to the Atoll, Rats ave known to
attack, kill, and eat hatchling sea turtles and pesting seabirds,

Green sea turtles are listed as threatened species under the Endangered
species Act and are known to nest on Bose; hawksbill sea turtles are listed as,
endangered and may nest there, We copour with vour determination that there
iz virtvally no chance for either turtle (or any other listed species) to be
adversely affected by the use of Taloo-G at Rose, and any decrease in the
rodent population there would aid in the conservation of these two species.
Reduction in the mumber of rodente would also improve the nesting success of
geablrde vsing the island,

No further comsultation with this office regarding your obligations under

Gection 7 of the Endangered Species Act are reguired. If we can be of further
assistance, please contact us again.

Sincerely vours,

Vetlee forec

William R. Eramer
Arting Field Office Supervisox
Figh and Rildlife Enhancement

cc: Assistant Refuge Manager, Hawaiian Islands NWR, FWS, Honolulu, HI
=pLearge Balaze, NMFS, Homolulu, HIT
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EXPEDITION EEPORT - ROSE ATOLL

Oetober 22 = 28, 1989
BY
DOUGLAS J. FORSELL
March 24, 1990

This report may be cited as follows: Forsell D. J.. 1288, Fall Survey of
Roge Atoll - 23-20 October 1989. Administrative Beport, U. 5. Figh and

Wildlife Service, Hawaiian and Pacific Islands Katiomal Wildlife Eefuge, 20 pp.

INTRODUCTION
The purpose of this trip was to conduct surveys of the marine environment,
vegetation, turtles, and marine birds of Rose Atoll. Three days and two nights
were spent on the island. The trip was a cooperative effort of the American Samoa
Government's Office of Marine and Wildlife Resources and the Hawaiian and Pacific
Izslands Mational Wildlife Befuge.
PERSONNEL

Douglas J. Forsell, Refuge Manager - Remote Islands Complex, Hawaiian and Pacific
Islends HWE

Dr. Peter Craig, Supervisory Biologist - Office of Marine and Wildlife Resources
[OMWE), American Samca Government.

Bonnie Ponwith = Fisheries Biologistc, OHUWE
Wayne Syron - Wildlife Biologist, OUHWE
Fale Tullagi, Fisheries Techmician, OMWE

Fdwin Seul, Fisheries Techniclan, OMWER



22 Qctober -

23 Qctober -

24 Qecober -

25 Detober =

26 Detober -

27 Detober -

28 Jctober =

ITIMERARY

Depart Honolulu at 1430 enroute to Pago Pago, American Samoa.
Arrive Pago Pago at 1950 hours.

Met with Mr. Phillip Langford, Asgistant Director OMWR, and

Dr. Peter Craig to discuss and clarify the Special Use Permit
for visits to Rose Atoll. For safety reasons they did mot wish
to anchor the ship in the lagoon overnight. 1 stated this was
not necegaary as had been stated in the permit. Shopped for
groceries and equipment in the AM and loaded boat. Departed
Pago Pagoe Harbor at 1600. GSeas were moderate.

Arrive Hose Atoll at 0845. Conducted count of turtle tracks and
pits. Attempted to find permanent fisheries transects on the
north shore outside of the reef. Censused and banded boobies in
evening plus searched for turtles. Conducted another search for
turtles from 2200 to 2300 hours.

Searched beaches for turtles from 0500 to 0600. Placed stakes
to mark census grid on island from 0730 to 1200 hours. Went
diving over pinnacles near Sand Island while Craig and Fonwith
counted, measured, and recorded color of clams aleng transects.
Placed more plot stakes form 1645 te 1830, Banded more boobles
and looked for turtles from 1930 to 2100 hours. Conducted
another search for turtles from 1000 to 2300 hours. Tagged one
female turtle.

Searched for turtles from 0415 to 0630. Found one female digging
a pit and laying eggs. Tagged her upon departure after laying
completed. Began censusing bird in plots from 0730 to 0930.
Surveyed Turtle tracks and birds on Sand Island from 0930 to
1100 hours. In afterncon Craig, Ponwith, and Tuilagi dove on
ecast and south sides of Atoll to locate census plots while
Forsell, Syron, and Seuil continued placing grid stakes and
censusing birds. Departed Island at 1800 hours enroute Lo Pago
Fago. Weather nice until a sudden storm hit about 2200 hours.

Very uncomfortable ride home. Winds 25 knots from the south and
didn't subside until early morning. Arrived Pago Pago at 0930,
Unloaded ship, cleaned camp equipment, and wrote notes in AM.
Wrote more notes in PM and did laundry.

Alrcraft delayed 14 hours. Departed Pago Pago at 20320 hours.
Arrived Honelulu about 0030 hours.



METHODS AMD EESULTS

We attempted to make complete counts of all birds nesting on Rose Island.
This was facilitated by placement of & 30 m grid system over the island so
the birds could be counted withim each 30 x 3] m asrea without our becoming
disoriented in the forest and not missing or double counting birds (Figure 1).
The grid pattern was based on two lines placed by Rowland in early 1989. The
first central line was oriented on & magnetic north=scuth line starcing 10 m
north of the monument. & second line orienated on a magnetic east west axis
began at the stake 10 m north of the monument. The northern portion of the
grid and the east—west line were easy to follow and appear to be on good
magnetic courses. The line extending south of the monument seems to be
oriented about 10 degrees weat of magnetic south. This had a minor effect on
the accuracy of the grid but by the time the error was discovered we could
not adjust. The eastern end of the grid was not completed thus the maps in
this report created from the measurements of the grid may not be accurate.

Ve attempted to count all birds in all of the grids, but Eime limitations
prevented us completing census in all of the eastern grids. A quick survey
of the area indicated wvery little use of the area by nesting birds.

Vegetation

On Rose Island, Several more large Pisonia had fallen in the middle of the
forest creating a larger opening in the canopy than found in 1988. While the
forests appear to be thriving with lots of new growth the older larger trees
geem be falling and loosing their large branches. While we were on the
igland one branch measuring about 30 c¢cm at the base and 12 m long fell. The
branch contained a medium frigatebird chick which was killed and two large
Red-footed Booby chicks. The cause of the die off is unknown. In 1988,
Knowles postulated that a large amount of saltwater may have washed over the
island during Hurricane Tusi and killed the trees. Since the trees appear
healthy, it seems that perhaps the trees are reaching senescence or they are
merely growing too large for the soft wood to support. 1 would expect in the

next few years that most of the larger Pisonia will fall and be replaced by
younger trees.

The Tournefortia appeared to be healthy, and very thick along the shore line.

e

meadow, but I could see little difference in one year. HNo Portulaca was
observed in the Boerhavia meadow. Coconuts seem to be reproducing well and are
slowly spreading. Most coconuts on the ground had been eaten by rats (Rattus
exulans). An incomplete survey of the distribution of vegetation on Rose

Igland is presented in Figure 2.

The vegetation on Sand Island appears to be recovering from the damage of the
hurricane Tusi. There were fifteen live Tournefortia bushes, a few seedlings,
and several dead shriubs. Boerhavia is growing well on the central portionm of
the 1sland as is one small coconut tree (Figure 3).




ROSE ISLAND SAMPLING GRID
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Figure 1. Rose Island with 30 m grid used for sampling the Island
The numbers on the stakes may have ones or threes preceeding
the numbers indicated on the gria.

4



Rose isiand ‘
Pegetation N

B = BORHAYIA
CP = CLOSED PISONIA

1_ OP = OPEN PISONIA
/Tm\ P = PALMS
PER LR TOURNIFORTIA

0304 T
TP = TOURNIFORTIA/PISONIA
T T
4 15

T T T T

T

Figure 2. Vegetation cbserved on Rose Island during October 1989,
This should be considered an incomplete map as several
areas were done from memory and many coconut palms are
not listed



SAND ISLAND

X = LIVE TOURNEFORT | A
o = DEAD TOURNEFORT [A
C = COCONUT TREE

Figure 3. Vegetation cbserved on Rose Island during October 1989.



Red-tailed Tropicbird (Phaethon rubricauda)

Six pairs of Red-tailed Tropicbirds were found nesting on Rose Island, We
found one pair with an egg and the remaining five nests had large chicks
ready to fladge (Table 1).

Masked Booby (Sula dactylatra)

Only & peirs of Masked Boobies were estimated Co be nesting on Boge Island,
based on counts of 4 nests with young all containing medium to large chicks.
{Tables ! and 2). Thirty two adults were found on the island of which 28
were previously banded and four were banded by us (see attachments). Inm
addition, bands were placed on five hatching year birds and three juvenile
birds. We were unable to estimate how many birds were occupying territories
as the area 1% so small that a small amount of disturbance causes the birds
to start moving about the mesdow. All except one nest was confined to the
Boerhavia meadow.

Brown Booby (Sula leucegaster)

We found 15 nestling Brown Boobies on the island. All were oclder chicks

with primaries and rectrices growing {Table 1). This was obviously the end
of the nesting season for this species. 1T estimated one to two hundred birds
roosting in the trees around the island at night. We banded 18 adults, 4
juveniles, and 15 chicks. We read bands on & previously banded adults.

Red-footed Booby (Sula sula)

Red-footeds were abundant on Eose Island. We conducted a complete count im
all plots and found 270 nests containing medium or larger chicks (Tables 1
and 2). Almost certainly some nests are missed in this dense forest, but we
suspect we found over 95 percent of the nests. This was the end of the
nesting season and we suspect that many hundred more nests would be present
in September. The majority of the nests are in the Tournefortia forest on
the northern portion of the island.

Great Frigatebird (Fregata minor) or Lesser Frigatebird (F. ariel)

We found 55 nests in the Tournefortia which contalned larger feathered chicks
{Table 1). The species composition of the nesting birds was very difficulc
to determine as most nests had larger chicke present and the adults were not
on the nests. We assumed from the habitat that the majority of the birds
were greats, but toward the end of the survey we found at least two of the
nests had female lessers in attendance. 1 believe that several of the nests
may have been lessers. 1 believe this the first confirmed nesting record for
this species at Rose Atoll. We counted over B0 frigates soaring above the
island in the afterncon and many more were present in the early morning.

Both greats and lessers were present, but the greats were far wmore abundant
than lessers. The male lessers seemad to have rather faint white spots below
the wings as compared to birds on Beker and Jarvis Islands.
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Table Z. Populations of birds estimated on Rose Atoll form 24 - 26 October

19849,

Adualt
Species Roosting/Courting KesCs * Fopulation
B Estmate

Bose Is. Samd Is. Bose Is. 5and Is.

Bed=tailed Tropicbird L 0 L] 0 12

White-tailed Tropicbird 1 1] ] 0 1
Masked Booby g+ ) 4 0 504

Brown Booby 100-=200 H 12 0 200
Red-Foated Booby hundreds o 270 0 1,0007
Great Frigatebird o | 00+ 0 56 0 300+

Lesser Frigatebird |

Lesser Golden—Plover M+ 2 = = 94
Wandering Tattler 1+ 5 - - 103
Bristle-thighed Curlew & ] - - 68
Ruddy Turnstone 2 0 = - i

Gray-backed Tern 0 0 Q 2 ]

Booty Tern 2,000 0 30 567 3,000

Brown Noddy LI 0 3 145 300

Black Hoddy 45+ 0 7 0 20

White Tern 18+ 0 & 0 100

2 Eeef not surveved, estimates for islands only.



Sooty Tern (Sterna fuscata)

Very few Sooty Terns were found nesting on Rose Island this year. Terns were
starting to nest along the northeastern shore, with 30 eggs found on the
first day., By evening all but five of the eggs hade been predated by rats
and hermit crabs. WNumerons rats were observed eating the eggs and it was
unknown if the crabs were merely scavenging or were destroying eggs. 1
suspect that the crabs are not a major predator since I have not observed
them sating egge on other remote islands where there are much larger pop—
ulations of crabs. The largest colony of Seoty Terns was located on Sand
Island where we counted 567 eggs on the eastern end of the island.

Gray-backed Tern {Sterna lunata)

Gray-backeds were nesting on the western finger of Sand Island. We counted
only two adult birds and two fledgling chicks. The nesting season is
apparently coopleted for this species and we suspect that many more hirds
nested earlier in the wear.

Brown Noddy (Anous stolidus)

These birds were abundant nesters on Sand Island. We counted 143 egge, and
2 newly hatched chicks. We found only 3 nests of Brown Noddys in the crouches
of trees on Rose Island. One was destroyed by rats while we were there.

Black Noddy (Anocus minutus)

We found only seven active nest and approximately 100 old nest structures on
Rose Island. Most of the nests were in the mixed Plsonia/Tournefortia forest
along the South shore of the island. There were only 35 birds observed
roosting during the day which is much lower than past surveys in this season.
We do not know if the nesting season was over for the year or if only a few
birde are nesting this vear,

White Tern (Gygls alba)

Very few White Terns were [ound on the Rose Island this year. During daytime
surveys only two eggs, one chick, and eighteen roosting adults were found.
Hight surveys were not conducted this year, thus we have no data to compare
with other years. It was my impression that there were very few White Terns
as compared to 1988.

Pacific Golden Plover {Pluwvialis fulwa)

& maximum of 7 birds were counted on ceoastal surveys, but a number of birds
were Found in the interior at all times of the day. B5ince we can not find gll
of the birds in the interior due to the heavy vegetation and the large area we
suspect this is a minimum number for the island and estimate there may be about
15 birds on Rose Island. The outer reefs were not surveyed for shorebirds.
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the beaches of Sand and Rose Islands. On Rose Island, we counted about /0
tracks and 127 pits of which some pits were from last year. On Sand 1Eland,
we counted 17 tracks snd 48 pits. The number of tracks and pits were similar
to those found on the October 1988 ctrip.

Table 3. Turtles tagged on Rose Island on 25 and 26 OQctober 1988.

- T

DATE HMFE TAGH TAG PLACEMENT SEX CARAPACE
LEWGTH
25 October 10632 Left front leg (distal) Female ar. s

10633 Right front leg {proximal)
10634 Left front leg (proximal)

26 October 10635 Right Eront leg (proximal) Female 38.25"
10636 Left front leg (proximal)
10637 Left front leg (distal)

Trespass

We found no signe of recent trespass on the islands. Two steel boundary
signs remain. The bolts were replaced by the crew of the Sausauimcana on
their last trip. The redwood sign at the beach landing is holding up well,
but the uprights are deteriorating and should be replaced in the next couple
of years. The signs which contain the writing appear to be in good condition.
Paul Pedro the captain of the Sausauimoana said the sign did have a roof, but
it was lost in the hurricane. The roof does not seem necessary as birds do
not roost on the sign. An interesting short coming of the sign is that "no
trespassing” is written in four languages, but not in Samoan.

RECOMMEKDATIONS

It appeared that except for Brown Noddies and peossibly Sooty Terns most
species were near the end of their nesting ecyele., The nesting season appeared
to be at least one to two months earlier than in 1988. 1T would suggest that

a trip in late August would produce better estimates of populations of nesting
birds. In the last two Dctober trips we have only tagged two turtles on each
trip. It does not seem to be worthwhile to plan trips for turtles when $¢

few are found. I would suggest a trip in late August to census birds and
another in November to tag turtles. In addition trips should be planned so
that high tides occur at night in order to find more turtles on the beaches.
It may alsc be worthwhile to bring two sets of turtle banding equipment and
have two persons remain on Sand Island one night. Trips should also be
planned so that at least three nights and three to four full days are spent on
the island.
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Bristle-thighed Curlew (Mumenius tahitiemsis)

1 observed one flock of four birds on Bose Island. 1 think this was all
of the birds on the island, but there may have been cne or two addicional
indfviduals.

Wandering Tattler (Heteroscelus incanus}

We counted only one tattler on the coastal survey of Rose Island.

Ruddy Turnstone (Arenaris interpres)

Only two turnstones were counted on Rese Island.

Polynesian Rat (Rattus exulans)

Rats were as usual very abundant. We did nmot trap rats as time on the island
wag limited. We observed sewveral rats eating eggs of Sooty Terns. A small
group of thircy eggs was observed about 1200 hours om the first day and by
midnight only six eggs remained. Several rats were observed eating eggs.

The egg of one Brown Noddy nest about eight feet up a tree was also eaten.
REats were also observed eating flowers at the end of a Tournefortia tree.
This would indicate that rats are capable of reaching all nests in trees and
probably prey on eggs of most of the tree nesting species.

Fish and Reef Invertebrates

I dove at the pinnacles near Sand Island, in the outer channel, and about
400 m southwest of the channel outside the reef. The coral appears to be
healthy and the populations of fish and clams about the same as in 1988.
Three green turtles were observed while diving outside the reef.

Green Sea Turtle (Chelonia mydas)

Only two turtles were found on Bose Island. One turtle was found prospect=
ing on the western shore and was tagged on its way back to sea without

laying eggs. The second turtle was found digging a pit on the southern

beach in the pre—dawn hours. This individual deposited about fifcy eggs in
the pit and was tagged after covering the plt (Table 3). Observers walked
the perimeter several times each night, but there were extremely low tides aC
night during our wvisit so the animals did not appear to be coming ashore
when they had to crawl across the reef flats.

In order to reduce confusion at night as to which tracks were new or old we
raked out old tracks as we counted them on the survey. We also painted
tracks and pits with spray paint to aveid having to follow tracks which were
old. Figures 3 and 4 indicate where turtle tracks and pits were located on

11



the beaches of Sand and Rose Islands. On Rose Island, we counted about 70
tracks and 127 pits of which some pits were from last year. On Sand Island,
we counted 17 tracks and 48 pits. The number of tracks and pits were gimilar
to those found on the October 1988 trip.

Table 3. Turtles tagged on Rose Island on 25 and 26 October 19BH.

DATE HMFS TAGS TAG PLACEMENT SEX CARAPACE
LENGTH
25 October 10632 Left front leg {distal) Female 37.5"

10633 Right front leg (proximal)
10634  Left front leg (proximal)

26 October 10635 Right front leg (proximal) Female 38.25"
10636 Left front leg (proximal)
10637 Left front leg (distal)

Trespass

We found no signs of recent trespass on the islands. Two steel boundary

signs remsin. The bolts were replaced by the crew of the Sausauimoana on
their last trip. The redwood sign at the beach landing is holding up well,
but the uprights are deteriorating and should be replaced in the next couple
of years. The signs which contain the writing appear to be in good conditiom.
Paul Pedro the captain of the Sausauimoana said the sign did have a roof, but
it was lost in the hurricane. The roof does not seem necessary as birds do
not roost on the sign. An interesting short coming of the sign is that "no
trespassing” is written in four languages, but mot in Samoan.

RECOMMENDATIONS

It appeared that except for Brown Noddies and possibly Sooty Terns most
species were near the end of their nesting cycle. The nesting season appeared
to be at lesst one to two months earlier than in 1988. I would suggest that

a trip in late August would produce better estimates of populations of nesting
birds. In the last two October trips we have only tagged two turtles on each
trip. It does not seem to be worthwhile to plan trips for turtles when so
few are found. I would suggest a trip im late August to census birds and
another in Novesber to tag turtles. In addition trips should be planned so
that high tides occur at night in order to find more turtles on the beaches.
It may also be worthwhile te bring two sets of turtle banding equipment and
have two persons remain on Sand Island one night. Trips should also be
planned so that at least three nights and three to four full days are spent on
the Lsland.
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Figure 5. Tracks and plts of turtles observed on 5and Island, Rose Atoll
during October 1989.



The greatest management concern of the atoll is the presence of the rats. 1
suggest we inmitiate the necessary paperwork to allow the use of several types
of polaons and traps and seek the 510,000 to 520,000 necessary to fund a one
month expedition to eradicate the rats. The work could possibly be accomp-
lished by some of the Samoans through PR funds. The eradication of rats
should be a priority of the Service. The Office of Marine and Wildlife
Resources has indicated that they consider this a priority of their wildlife
program and are willing to aid in the effort by providing transportation and
possibly some labor. We should grasp this opportunity and proceed with the
project.

Rose Island is extremely difficult to census due to heavy vegetation. As
trees fall over it seems the habitat is undergoing change saking the use of
the Pisonia transect less representative and more difficult to extrapolate
censis results to the mixed Pisonia=Tournefortia habitat., Additiomally,
complete counts of the Tourneforctia habltat would be quite difficult for one
or two individuals. A 30 m grid of stations was laid out on the island by
Rowland in February and by us on this trip. The eastern portion of this grid
should be completed on the next trip. This grid facilitates complete

counts by allowing one or two persons to census each grid and remain oriemted
in the thick forest. Additionally, if time is limited and complete counts
are impractical a representative sample of grids within each habitat could be
pampled. The grid markers could be used to select random plote conducted at
the stations to facilitate consistent census.

Future surveys should also characterize vegetation within the grids to document
changes on the Island. Should some stakes be lost, observers on Each trip
should bring a few pieces of one inch PVC pipe, aluminum tags numbered from

1 to 100, and wire. Additionally, each stake should be sprayed with red

enamel paint to help the next person locate the stakes. We cut paths with a
machete along each line to facilitate measurement and locating the plots. We
suggest these paths be maintained to ald those that follow.

The major activity of the crew of the Sausauimoana on these trips is bottom
fishing and trolling outside the reef. This activity probably does not
impact the fishery greatly, but could provide some valuable data on catches
per unit effort and length-weight ratios from a fishery with little utiliza-
tion. This data would seem valuahle both to monitor the fishery at Rose
Atoll and for comparison with data form the other Samoan Islands which has a
fighery with an extremely high use. A fishery techniclan should be station
on the ship to be sure the fishing effort is accurately recorded and te
measure and weigh the fish when the ship is anchored during the day.
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Table &. Bands read on Eose Island on 24 - 23 October 1983,

-l .

SPECLES BAKD AGE BEX
Masked Booby 1367-55526 Adult
Masked Booby 1367=33304 Adult
Masked Booby 1117=33720 Adult
Masked Booby 111793717 Adult
Masked Booby 1117=-92148 Adult
Masked Booby 111792365 Adult
Haszked Booby 1117-9219& Adult Female
Masked Booby 1117=93721 Adult
Masked Booby 1367-31537 Adult Male
Hasked Booby 1367=-51570 Adult Female
Masked Booby BOT-63568 Adult
Masked Booby 1367-33304 Adult
Masked Booby 1117-92194 Adult
Masked Booby 1367=51543 Adult Male
Masked Booby 1367-51545 Adult Male
Masked Booby 1117=-832153 Adult Male
Masked Booby 1367-51527 Adult Female
Masked Boohy 1117-93741 Adult Female
Masked Booby 1117-92264 Adult
Masked Booby 1367-51541 Adult Hale
Masked Booby 1367=33314 Adult
Masked Booby 1117-92198 Adult
Masked Booby 1117-93811 Adult
Masked Booby 1367-33313 Adult Male
Masked Booby 1117=-923202 Adult Female
Masked Booby 1367-51529 Adult Male
Hasked Booby BOT-63564 Adult Male
Masked Booby 1117-92315 Adult
Brown Booby 1367-51520 Adult
Brown Booby 1367=34440 Adult Female
Brown Booby 1117-92394 Adult Male
Brown Booby 1117-93784 Adulc

16



fpproval expires 04730789
08 Approval # 1018-0006

Master Permit No. O | 49

Banding Schadule
3-880 (Rev. 1885)

Master Permittes bacoa/io. Ts AR

A Rﬂﬁﬁw%ﬂk,ﬂmmﬁhﬂﬁf D..

—Banding Locations—

= HAANN OkivE -
SNONEXLINGG 2780 1043y

T L0 ™
S OHVA JAIGTEN

B . E
...... F
E 50 ) S S i ovs | ows | e | moon | wom ool S
293 o MARC 4.0 [3.00| L -0 o7& [I1435-/80 |A | 1o-22-%7
i 1
o E-ii‘E;D T
- {
05 ma ko Hy.o
o A RBC LS .0
ar
]
L]
L]
1 - MABC TE ] |ATY
|F] '| .ﬂﬂq
1 E:F-.Erf.!} e L
L B ERAD ik (2 |ATY
15 ABRBO 5.0 L
18 Any
17 m-l!.a 1
s ATY =
19 | -F
. M A B 114.0 L -1}
2 B ARBRO H5.0 ATY — E
o M a&o pld, C HY - U
= BRLO 115.0 ATY- m
= ma {140 HY = U
s | ||
» 5 1150 ATy - m
m 1A B 114.0 P - U
= | | AlYy— |
b ARGO 15,0 ATy- £
- ] 1Y O m
5 Q 1150 |
- HY= 1)
= E‘_ i
= Y- F
a7 | - m
el L -y
Y MA&Oo .o ATy -
® AREO . o L
# ATY — M
— = AHY - U
L] |—- —
e BHK-
45 ATy - M
= | E
s | m
- A BD Hu, O AHY- |/
“ BREC 15.0 TR
gl L e ATY - m J

115 Bandings jo0 Bisd Banding Laboralony, Mo of ligeiory nd Managament, Lesl, WD 70708, Garmfian basdiegs Lo Camasian Wiifa Sendce, Eméonmental Menagemani Bervica, Deparirmast of the
Ervisonmant, Ctissss, Deisris, Cansda K14 OE7.

i

IKETAUCTIONS AND DEFINITIONS PROVIDET IK DIRD BAKDING MAHLAL



Master Parmit N0 (0] | Lf

B;g;?‘*._. COMMON NAME AU & STATUS X REGICH - 'Jx' uu_n.ﬂw_m_
2935 | BRBO N80 |3ee | L ~U| o7& |35 - [6¥0|A [10-21-F7
52 3 ATY—=F
™
5 MAGC HY.o ANY -
o AR AOS HS. D ATY -
5
=
w
=
&
=
&
=
&
=
&
("
a
™
"
72
"
™
™
™
"
™
™
m
8
=
&
-
a5
("
ar
"
80
w0
0
uz
us
"
B
be
W
b
"
o
B e e —_ — e = 00—
REMARKS:

e Papanwieh. faduciin Act ol FRB0 (84 LLS.C. 35) requines U §5 iniorm you Saat This inforrarion i belng colachid o placs in 8 peranent Mo of dais FrigERtony o
gtk ard resssrch purposes. Tha oisigation 1o mespond i reguined in oedar In Sislals mansgemant and nsddassh Basadts 2 i R T SR

U8, (OVERANMENT FRINTING OFFICE: 1885 A67-E14 o0



TRIF REPORT - ROSE ATOLL
March 13 - 20, 1989

by Craig M. Rowland
March 31, 1989

This report may be cited as follows: Rowland, C. M. 1989. Spring Survey of
Rose Atoll, March 13 - 20. 1989. Administrative Report, U.S. Fish and
Wildlife Service, Hawaiian and Pacific Islands National Wildlife Refuge
Complex. 12 pp.

INTROOUCT ION

This survey trip was a cooperative effort of the U.S. Fish and Wildlife
Service and the 0ffice of Marine and Wildlife Resources, American Samoa
Government. Surveys were conducted of the vegeatation, bird 1ife, sea
turtle nesting activity and the marine environment. This report contains
the results of the vegetation, bird life and sea turtle nesting SUrveys.
Information on the marine surveys conducted can be obtained through the
0ffice of Marine and Wildlife Resources.

PERSONNMNEL

Craig M. Rowland, Biological Technician - Hawaiian Islands Mational Wildlife
Refuge, U.5, Fish and Wildlife Service

Kiso 8, Sooto, Assistant Wildlife Biologist - Dffice of Marine and Wildlife
Resources, American Samoa Government

Batty Bookheim, Fisheries Biologist III - Office of Marine and Wildlife
Resources, American Samoa Government

Situ Farega, Fisheries Technician - Office of Marine and Wildlife
Rezources, American Samoa Governsent

Apelu Soaimailagi, Flsheries Technician 1 - 0Office of Marine and Wildlife
Resourses, American Samoa Covernment
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Flight left HNL at 0100 and arrived American Samoa at 0830  {(0E30
Samoa time). The fisheries team changed personnel and greatly
reduced planned operations when told that the boat would only he
a4t Rose for three days. The Sausauimoana left Pago Pago at 1400
with the above mentioned personnel as well as the captain, (Paul
Pedro) and six crew members. There was a four foot swell and no
wind.

Entered lagoon of Rose Atoll at 0850. Walked perimeter of Rose
Island looking for turtle nests and tracks. Conducted Pimonia
trapsects. Put in PVC grid stakes in a North-South line that
passed next to the monument (stake numbers 219 thru 383). Walked
perimeter of island, about half hour after sunset looking for
turtle hatchlings or nesters. Conductad night Pisonia Transects.
Major dewnpour cansed cancellation of booby banding expedition.

Walked perimeter of island looking for new turtle nests or
tracks. Completed marking pisonia transects with nylon line,
Thiz was started by Forsell in October of 1988, Conducted survey
of nesting birds in Tournefortia. Conducted survey of Sand
Igland. Put in PVC grid stakes in a East-West line that paszed
hext to the monument (stake numbers 341 thru 347). Cleared
refuge and boundary signs of vegetation. Repaired boundary

sign that was missing a bolt. Walked perimeter of island

looking for turtle hatchlings or nesters. Banded and read

bands from Brown and Masked boobies.

Walked perimeter of island looking for new turtle nests or
tracks. Photographed Pisonia forest and Boerhavia meadow,
Rechecked vegetation map produced by Forsell in Octaber of 1988,
Walked to Sand Island at low tide to photograph Rose Island and
count shorebirds feeding on reef. Conducted transects of nesking
birds along lines of PVC stakes, Korth-South and Eaat-West,
intersecting near the monument. Departed Rose Atoll at 1450, twao
foot swell, no wind.

Arrive Pago Pago 0700. Checked into hotel, cleaned gear, was
taken on tour of South side of Tutuila Island.

R &R In Western Samoa.
R & K in Western Samoa,

Flight left American Samoa at 0745 and arcrived HNL at 1250 [1350
Honolulu time),
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SURVEY METHODS

Vegetation: General observations of the vegetation were made and the
vegetation map drawn by Doug Forsell from data collected In
October of 1988 (Forsell et, al, 1988) was checked for accurate
distribution of species by on-site inspection of the different
vegetated areas.

Birds: The following survey methods were use to monitor the bird
populations at Rose Atoll.

Two line transects were completed through the Pisonia forest
during the day, and two at night along permanently marked
tropsects. These tronsects are marked with flagzing tape and
with nylon rope which iz strung along the length of the transect,

A complete-coverage count of nesting birds was conducted in the
Tournefortia area North of the monument.

Nesting Brown and Masked boobies were captured and banded or
had their bands read.

Line transects were conducted along transect lines that were
established on this trip in North-South and East-West
directions, meeting near the monument. These transect lines
are marked with PVC stakes every 30 meters.

Incidental observations of were made throughout the trip.
Furtlns: All new nests and tracks were mapped on the morning of the Ffirst
| day on the island. Just after sunset and just after sunrise

each day, the perimeter of the island was surveyed for signs of
any new nesters or hatchlings.

RESULTS

VEGETATION;

Except for the Pisonia, all vegetation seemed to be healthy, with no
major changes since the October, 1988 trip. "Pisonia dieback™ appears to bhe
continuing as was noted on the last trip. A similar Pisonia dieback
occurred in the mid seventies and lasted several years before the Pisonia

regenerated itself and covered the barren portions of the forest (Amerson et
al., 1382).



page 4

Two of the trees used to mark North-South Pisonia transect had tipped
over since the last trip. The Pisonia transects are marked with nylon rope
which is strung from tree to tree along the length of the transect. Two
fallen trees along the North-South transect had the nylen transect rope
wound around them indicating that they fell over sometime after October of
18988. Forsell's map appears to be a more accurate picture of the present
vegetation on Rose Island than the map found in Amerson et al., (1932).

Thiz map of the North-South Pisonia transect shows how much of the
transect 1s covered by Pisonia, and how much is now open due to trees
falling over. Also see Tigure 1.

NORTH END

FRTFESAIEERIEERIE | ERFIERRISIPISSRLS
34.5 #¥3¥ COVERED g###2 : #&44 COVERED #ess
ERTEROERPILIIEREGE | PRSP RIFRIFLIERR

18,1 m OPEN H OPEN
FERRENRRRRETRGERT  prEERdsiERiidin
1T.2 m #%4# COVERED ##2# : a4z COVERED 222
PoERRRESRdAsdanER
25.9 m OPEN 1 &332 COVERED 2222
FETTEERSTATEAREY
PEFRTAATeASSARERE | FEESSISASIARAE RS
389.7T m ##%% COVERED *#a¢ : #2#%¢ COVERED #:2&s
FREAFERFEENRISLSSS ¢ poRssgassassosuas
PEFTIRTTRATARREEE [ FESESEsssusIEEREy

S0UTH END

Trees have also fallen over along the East-West Pisonia transect, but
there are no major clearings like those found along the North-South
transect.

A number of young coconut palms were noted at varlious locations on Rosge
Island. These were planted from Rose Island coconuts by employees of the
Office of Marine and Wildlife Resources, American Samoa Government.
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The forest floor beneath the Pisonia trees was not at all "completely
devoid” of leaf litter as was reported for October of 1988. This may have
had gomething to do with the number of rats on the island, which were said
to be fewer than on previous trips. An estimated 10 to 20 Pisonia leaves
were counted per square meter.

Ho plant species new to Rose Atoll were noted.

On Sand Island there were Five live Tournefortia a few dead shrubs
and a few young sprouts.

BIRDS:
Red-tailed Tropicbird (Phaethon rubricauda)

S3ix RTTR were seen in courtship flight over the island at one time. In
addition to these birds, 11 RTTR were seen on eggs, and one stage 8 chick
was seen. Most of these were seen during the complete-coverage counts of
the Tournefortia. The two areas where some RTTR may have pone uncounted are
the mixed Pisonia-Tournefortia forest Southwest of the monument, and the
strip of Tournefortia between the Boerhavia meadow and the beach. Taking
these areas into consideration, an estimate of 20 nesting palrs of RTTR on
Rose Island would be accurate.

Masked booby (Sula dactylatra)

15 Masked booby nests were counted during the complete-coverage count
of the Tournefortia. Thiz includes MABD nesting in the Boerhavia meadow.
one MABO nest was counted in the area covered by the across-island transects
that cross at the monument. MARO nests were only seen in the Boerhavia
meadow and in a few clearings in the Tournefortia at the North end of the
Island. Estimated nuamber of nesting pairs: 18.

Two nesting MABD were banded using the following bands:

1307-287148
1207-287T20

The follewing band numbers were read from nesting MABO:

1117-93720, 1117-22303, 1117-83717, 1117-92264, 1117=92161, 1117-93721
1117-83738, 1117-83810, 1117-33811, 1117-92153, 1117-92196, 1367-51503

One stage 9 chick which was banded in October of 1988 was recaptured.

The band number of that chick was 1367-31503.
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Brown booby (Sula leucogaster)

111 Brown booby nests were counted during the complete-coverage count
of the Tournefortia. This number includes BRBO nests in the Boerhavia
meadow. BRBO nests were found under both Pisonia and Tournefortia around
the perimeter of the island and the perimeter of the Boerhavia meadow.
Eastimated number of nesting pairs: 125.

A total of 25 nesting BRBO were banded using the following bands:

1307-28701 thru 28717
1307-28719
1307-28721 thru 28727

The following bands were read from nesting BREO:
1117-82387, 1117-83784, 1117-32285, 11i7-92357, 1367-51548
1367-34427, 1367-51524, 1367-34413, 1367-31564, 1387-34450

Red-footed booby (Sula sula)

Red-footed boobies were seen nesting over the entire island. B& RFBO
hests were counted along the Pisonia transects. RFBO were present but pnot
counted in the complete-coverage count done in the Tournefortia, a7 nesting
RFBO were counted during the new across-island line transects., Most RFBO
nests are too high up in trees for an observer on the ground to determine
the contents of the nest. There was a lot of sky-pointing and nest material
gathering observed, indicating that a majority of the population was at the
beginning of the nesting cvele.

About 90 percent of the RFBO seen were white-tailed brown morphs .

An accurate estimate of the number of breeding RFBO pairs is hard to
make. There appeared be 200 to 300 nesting pairs on Rose Island but this is
a rough estimate.

Lesser frigatebird {Fregata ariel)

Four adult LEFR were seen flying over Rose Island but no Frigatehird
nests of any kind were seen, By climbing a Tournefortia tree on the East
side of the island, [ was able to count all the frigatebirds present over
the island.

Greater frigatebird (Fregata minor)

No nests were seen. Eight individuals were seen flying over Rosze Island.
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Lesser golden-plover (Pluvialis dominica)

Three LEGP were szeen together in a flock with two Ruddy turnstones.
LEGP were seen on the beaches asz well as in the Pisonia forest. The
greatest number seen at one time was three but an estimate of 10 to 15 seems
to be accurate.

Bristle-thighed curlew (Kumenius tahitiensis)
Two Bristle-thighed curlews were seen together on Rose [sland. On
other occasions single BTCU were seen. All BTCU seen were on the beaches or

flying over the reef flat. I don't think there were many mars birds present
than those that were seen.

Wandering tattler (Heteroacelus incanus)

Seven WATA were seen at one time feedipg on the reef flat. These birds
were seen in the same locations and numbers as the Lesser golden-plover.
They were also seen foraging on the reef flat at low tide.

Ruddy turnstone (Arenaria interpres)
Two RUTU were seen together with three Lesser golden-plovers flyving

over the reef flat. [ don't think there were many more RUTU present than
what was seen.

“‘*}. TURTLES :

Ho turtles were seen on this trip. A number of tracks and pits which
were thought to be recently made were recorded and appear in figure 1.

On Sand Island two turtle tracks were seen, one leading to a pit.
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Sooty tern (Sterna fuoscata)

About 200 SOTE were seen in a clearing in the Pisonia forest. About
200 egps were seen and five stage 5 chicks. All these chicks seemed to have
something wrong with their wings; broken, droopy or otherwise nonfunctional.
These chicks appeared to be still getting food from their parents. 100 of
the above eggs appeared to be abandoned.

On Sand Island there were approximately 100 SOTE eggs. About 300 SOTE
were flying overhead and looked as if they would be nesting soon.

Estimated number of breeding pairs on Rose Island: 100, on Sand
Island:100, total for Rose Atoll: 200.

Brown noddy (Anous stolidus)

4 BRNO nests were counted during the Pisonia transects. It is
often difficult to determine if a noddy up in a Pisonia tree iz a Brown or a
Black. The factors that were used to determine which species was present
were the following: BRNO - nests in crotch of trees with little nest
material, BRNO call. BLNO - more substantial nests located higher up in
branches, BRNO call. An estimate of 25 nesting pairs is based on the number
seen in the Pisonia transects and amount of the island that is covered by
Pisonia.

On Sand Island there were about 200 BRNO nests, all eggs or stage 3
chicks.

Black noddy (Apous minutus)

31 BLND nests were counted during the Pisonia transects. An estimate
of the number of nesting BLNO would be hard to make because the BLNO tend ta
nest much higher up than the BRNO and many nests must go undetected. Using
the number of BLNO counted in the Pisonia transects and the amount of the
island covered by Pisonia, an estimate of the number of breeding pairs comes
out to be around 180. [ think ar estimate of 300 to 400 would be closer ta
the true number of pairs due to the difficulty of detecting BLNO nests in
the tops of trees, The BLNO nests observed on Rose Island were not spaced
as close together as those seen in the Northwest Hawaiian Islands.

White tern (Gygis albal
46 WHTE were counted during the night Pisonia transects with

approximately 10 of them on eggs or small chicks. Some stage 3 WHTE
chicks were also seen off of the transects throughout the Pizonia forest.
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RATS:

50 snap-traps were set by Mr. Sooto on both nights that were sapent on
Rose Island. 48 and 46 rats were caught on the 14th and 15th respectively.

About 30 rat-predated Sooty tern egps were seen. Four were collected
along with a booby egg with rat teeth marks on it.

The rat population seemed to be lower on this trip than on previous
trips. This statement is based on the fact that the floor of the forest had
leaf litter and egg shell fragments on it and the numbers of rats seen on
previous trips was described as being much higher than what was observed on
this trip.

Paul Pedro volunteered to make some large rat traps to use for catching
rats on Rose [sland. He suggested that we contact the OMWR two weeks prior
to the next trip and have them buy the materials so that Paul and his crew
can have the traps ready in time.

OTHER ITEMS:

Weather:

The weather was good throuwghout the trip except for the heavy downpour
on the night of the 1d4th. During the rest of the trip there was little or
no wind and highly overcast sky.

Eefuge Signs:

The refupge and boundary signs were cleared of vepetation. The
boundary signs appeared to be in good shape but they may need to be
replaced within the next yeer or so. The signs are bolted to wooden 4xd
posts. Paul Pedro volunteered to build and install a new refuge sign if
the U.8. Fish and Wildlife Service would tell him what the wording should
be. This seems to be a good idea as the present sign is being made less
visible by expansicn of the Tournefortia. A Samoan version of the no
trespassing message should be added to the present messages,

Trespass:

There were no asigna of trespass observed on either island of the atoll,

Clams:

The fisheries crew was asked by Paul Pedro [captain of the
Sausauvimoana) to collect 10 clams for his crew. They collected =zix clams
for the crew which were taken baek to Pago Pago.
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New transect stakes:

Two transect lines were put in, one running N-5 and the other E-W
crossing at number 343 at one corner of the monument (See fipure 1). Both
of these transects were walked noting any nesting species within 10 meters
of the line. 15 one foot x one inch schedule 40 PVC stakes wers left near
the camping area, under a tree that has a refuge boundary =ign im it.

Pizonia transect trees:

Pisonia transects were run between the following trees:

# on start # on end
trees tres
5-N transect 500,561,611 to 304,554,493

E-W transect 112,303,5563,71% to 551,490

This data is provided in an effort to check that tha complete transects
were covered. The Pisonia transects conducted on this trip were shorter
than those that were done by Hu in 1986. Each Lransect was short by about
20 meters. The map on page four of Hu (1986) should be included with other
instructions for trips to rose. The nylon rope marking the transects needs
to be extended to cover the complete length.

[ncrease in size of Sand Island:

I was told by OMWR employees that Sand Island is growing in the
direction of the channel.

Cats on Swain's Island:

Was also told by OMWR employees that they introduced cats to Swain's
Island in an effort to control rats. I told them this might not hawve been
such a good idea and whatever they did, they should NOT introduce cats to
Rose Atall.

Boobies uzed as feod:

Learned from a number of sources that Masked and Red-footed boobies are
eaten by the people living in the village of Vatia in American Samoa.
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FROM  : supervisory Wildlife Biologist, RWR,
Homolulu, HI

SUBJECT: Rose Atoll Expedition October 21-25, 1984
Fagatele Bay Expeditiom October 27, 1984

Personnel

Stevart Fefer, Supervisory Wildlife Biologiet, RWR, Honolulu, HI

Richard Wass, Refuge Manager, Remote Islands, Honolulu, HI

Richard Radtke, University of Hawaili, Honolulu, HI

Janice Bell, University of Hawaii, Honolulu, HI

Cindy Hunter, University of Hawaii, Honmolulu, HI

David Itano, American Saméa Covernment, 0ffice of Marine Resources, Pago Pago,
American Samoa ;

Crew of Sausauvimoana

Introduction

Rose Atoll KWR was visited on October 21-25, 1984, by bioleogists representing the
U.5. Fish and Wildlife Service, 0ffice of Marine Resources of the American Samoa
Government and the University of Hawaii (National Geographic Society Grant). The
primary objectives of the trip were te assess the status of the seabird, green

sea turtle and glant clam populatioms. This report focuses on the seabird and green
sed turtle work conducted. Dr. Radtke will provide a report om the clam studies in
association with his SUP (ROS-2-B4).

Itinerary

Oct. 19, 1800 hours, depart Honolulu for Pago Pago
Oct. 20, 0600 hours, depart Pago Pago for Ofu Island
Oct. 21, 0430 hourse, depart Ofu for Rose Island
Oct. 21, 1500 hours, arrive Bose Izland
Oct. 22, turtle survey
pisonia transects for seabird populatioms and phenology
clam survey
banding bird recovery of banded boobies
Oct. 23, turtle survey
geabird survey in tournefortia
clam transect survey
Oct. 24, turtle survey
estimate of population and phenology of scoty tern colony
clam collection
Oet. 25, turtle survey
clam transect
Det. 26, 1100 hours, depart Rose Island
Ogt. 27, 0100 houre, arrive Fago Pago
Oct. 27, Fagatele Bay visit and dive with OMR personnel



Oct. 2B, pack gear for return trip

vigit Pala Legoon with OMR, CIM personnel
Det. 20, 1300 hours, depart for Honolulu

2100 hours, arrive Honolulu

The weather was very favorsble throughout the trip. The seas enroute to Roze were
relatively rough. While on Rose, we had infrequent evening rain showers but on the
whole the weather was warm and conditions were sunny with a mild breeze. We made
camp in the pisonia forest on the south end of the Island. There were no gigns of
human use of the Island on our arrival. Bird breeding activity was minimal on Rosze
Island except for sooty tern population which were abundant. This is described
further in the species accounts below. : -

Time spent on Rose Atoll was divided between diving and conducting the clam survey
and surveying seabird and turtle populations. Pisonia transectas were repeated
- during daylight and nighttime hours as described in earlier Rose Atoll trip reports.
The transects were conducted by day for breeding population estimates of black
noddies, brown noddies as well as ground nesting boobies and tropichirds. Incidental
observations of nesting red-footed boobies and greater and lesser frigatebirds in the
pisenia canopy were also sometimes possible. Pisonia transects were run at night for
an estimate of white tern breeding populations.

Two transects were run in the tournefortia transects closest to the plzonia forest
for the red-footed  and brown booby survey. Most boobles had already fledped. As a
large sooty tern colony was using the habitat for nesting and disturbance would have

had a major negative effect on the terns, transects were not completed through this
dTel .

Masked, brown and red-footed boobies were captured at night. Band schedules and
recavery report forms are attached and have been forwarded to the Bird Banding Lab.

Green sea turtle surveys were conducted during early morning and late evening hours.
Resulte are included in the species account below.

The six shrubs and two small tournefortia seedlings on Sand Island, Rose Atoll were
8till healthy.

Species Account

red-tailed tropichbird: Observed three adults in flight over Rose on 10/24/84&. Five
nests were observed all with Stage 10 chicks, one was in pisonia, two in tournefortia
and one was on the beach adjacent to a large coral boulder under pisonia cover.

white-tailed tropichird: MHone observed om Rose Atoll.

masked boobies: Observed juvenile and adult masked boobies at-sea within 20 miles
of Rose. Nesting was at the tail-epd for this species this season. One nest with
egfs and one with a Stage 5 chick was observed in cpenings in tournefortia forest.
No nests were cbserved in pisonia. Only four other nests were observed, two Stage
6C and two Stage 8. Other local Fledgling masked boobles were observed flying.
Nine masked boobles were banded and ten previously banded were recaptured. Masked
boobies were abundant on the Island at night, especially in Beerhavia Meadow

when they returned to roost.
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brown boobies: Juvenile and adult brown boobies were observed throughout our
passage between Tutuila and Rose. Brown boobles were at the tail-end of th&%r
nesting season. Only eight brown booby chicks were cbserved, nnf Etage 7, gix
Stage B, and one Stage 9. Juvenile brown boobies from this year's productlon were
observed roosting in tournefortia and pisonia. Twelve brown boobies were bhanded
including six adults, four AHY and two local birds. One brown booby adult was
recaptured,

red-footed booby: Nests were observed in crowns of pisonia and tournefortia though
nesting was near complete for the season. Thirty (30) chicks were observed in
tournefortia ranging from Stage 6B-B. MNo eggs or younger chicks were ohserved.
Five chicks of this species were also obeerved in plsonia crowns. 300-400 juvenile
and adult red-foots were observed roosting on the Island. A total of 50-75 nests
were active on the Island during this visit. Two adult red-foots were banded,
Several additional adults were caught but 7B bands were too large.

preat frigatebird: This species was observed soaring over the Island and roosting

in the tops of pisonia. A maximum of 150 birds of this and the lesser species were
cbserved. No active breeding displays were observed. Two nests were observed in the
pisonia canopy with bird chicks of Stage F. Creaters outnumbered lessser by a 4:1
ratio.

lesser frigatebird: No nests were observed but it was very difficult to cbserve the
nests in the tops of trees from below. MNo more than 30 birde observed.

reef hercns: Ope light-phased reef heron observed on south end of Island at an
ebbing tide.

lesser golden plover: Observed on reefs, beaches and interior of Island.
30-40 present,.-

ruddy turnstone: Present on beaches, reef and interior of Island. Ko more than
25-30 present on Island.

wandering tatler: TFive tatlers present on beaches.

eanderling: Two were observed.

bristle-thighed curlew: About 15 curlew were present on Island both on beaches and
in tournefortia and pisonia.

grav-backed terns: One fledgling and two pair observed on Sand Islapd.

Sooty terms: About 50-75 roosting on Sand Tsland but none nesting on Rose Island,
sooty terns were on eggs, Stage 2 and Stage 3 chicks. Two fledglings were observed

on Sand Island. Approximately 1/3 of tournefortia covered portion of the Island

was covered with roosting sooties. Five plots of 2 x 2m were established to determine
egg densities. Approximately 7-10 epgs occurred in the plots. The total area of
sooty tern nesting was estimated as 10,000 m®. This would extrapolate to 25,000 nests
of sooty terns. Sooty tern nests were under the tournefortia. They avoided open
areas, They provide ghade from direct sunlight but restrict access,

brown noddy: Three nests were observed on pisonia transects. All had EQEE, WD were
observed in tournefortia with eggs. S5ix nests were found on beach coral rubble ahove
high tide line, These were laid during & visit. On Sand Island, 122 nests were
observed; 88 with eggs, 35 Stage 2 chicks of dark and light color phases.



black noddy: Kests were found in pisonia. 102 nests were cbserved in pisonia
transect. Most were apparently not active. Of nests where contents could pe obhserved
eight (8), three had eggs and five were empty. hpprﬂximﬂtﬁlr 350-365 nests were
present on Hose {extrapolation from transect count, 4000 m“ transect - 15000 m
pisonia habitat).

white tern: White tern were on eggs at this time. 75 white terns on eggs and
11 pairs were observed during night when pisonia transects were run. A total of
325 pairs of white terns were present on Rose Island.

long-tailed New Zealand cuckop: One blrd was seen in tournefortia habitat on two
occasions.

Polynesian rat: Rats were not as dense near the campsite as in previous two trips..
Many eggs preyed upon in socoty colony. Eggs that were preved upon were strewn
throughout the Island in pisonia forest. Several pregnant females observed, Perhaps

rat populations were at a low period. The population cycle due to effect of storm,
Season, etc..

Ereen sea turtle: At approximately 0530 hours, each morning, we circled the Island
on the beach to count fresh turtle tracks indicative of nesting attempt during the
night. For some mornings the counts are probably lower than the actual number of
attempts as it is likely that some tracks were obliterated by incoming tides. This
is certainly true for the morning of the 23rd when the high tide occurred
eimultaneously with the survey, thus, erasing all tracks. Counts for the other
mornings were =28 follows:

October 22 - 4§
ODctober 24 = 7
October 25 = 11
October 26 = 11

The period of our survey coincided with the new moon and very high tides. These are
probably optimal conditions for nesting and likely account for the relatively large
amount of nesting activity observed.

Nest pits were counted on both Rose and Sand Islands. Only those pits that appeared

to be relatively fresh {(less than three monthe old)} were counted and if one turtle had
obviously made several pits, all were counted as one. A total of 73 pits were counted
on Sand Island and 100 pits on Rose Island (84 pits on the oceam sdide and 16 pits on
the lagoon side).

Five turtles were double-tagged during our stay. One was tagged on the evening of the
23rd sfter knocking down a tent erected on the beach. An attempt had been made to

turn it away from the tent by tugging on ite flipper, and liphts had been flashed in
its eyes. Three days later, this same turtle was observed laying eggs and successfully
nesting. A second was also tagged one evening when it was discovered returning to the
water after an unsuccessful attempt at nesting. The other three were tagged just after
daybreak =ms they were returning to the water. Tagging data are as follows:



. 5.

Carapace Length

Pate Time of Day Right Tag No. Left Tag No. {curved-line method)
10-23-84 1930 6877 6876 102, Smm
10-24-B4 2100 6879 6878 106 mm
10-26-84 0600 680 6881 110 mm
10-26-84 0615 6882 6883 102 mm
10-26-84 0630 6884 GBS 92 mm

coconut crab: Juvenile coconut crabs were again observed at night at the campsite
as they were attracted to lights. A search under the coconut trees in the middle
of the Island revealed no burrows or sign of adult crahs but a large juvenile
(about 1/4 1b.) was seen in a tun shell that it had almost SULErown.

Fagatele Bay: BSee attached letter.



Dapt. Marine and Wildl. Bescurces
Box 3738

Pago Pago, American Bamoa 96799
Hoveambar 2@, 1888

G. Balaza

NMEFS

2578 Dole S5t.

Honolulu, HI 9B822-2396

Dear George:

Thanke for the papers and discussions about sea turtles. I did
follow up with a letter to Fullerton about a poaeible Recovery
Plan for our ares.

Did T mention that we alass contracted the school teacher at
Swaine Island to make weekly surveye for turtles there?

The only turtle tage that we have that I'm aware of are 13 tage

left for ue by Doug Forsell (tag # 38-10658) after we
tagg urtlea at Rose Atoll last month. —

Ag 1 mefitioned, I'm not vet sure what level of
be expending on sea turtles, but we will be hol
a few montha to develop a B-year plan fo
program. At that time we'll review what projec
accomplished by our small staff.

affort DHWR will
ing a workshop in

DMWE & wildlifa
8 can actuoally be

Bincerely,

25
FetaTr Craig éf) f{% érgez-‘;% 650

Chief Biclogist
C;g,ﬂ-.) ‘3‘5? So-YHooo

.f.-
70 ks Applica fe s
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To: Trip Raport Fil

A $
From: 1T#Ham5nn. Rafuge Biologist, Midway Atoll NWR

Subject: Trip Report: Rose Atoll NWR, September § - October 1, 1999

CITATTION:

Williamson, Don A. 1991, Trip Report: Rosa Atall NWR, September b

Oetober 3, 1991, Administrativa Report, U.8. Fish and Wildlife Sarvice
p.0. Box 60167, Honolulu, Hawaif BGS50.

PERSONMEL =

Don Williamson, Wildlife Biologist,"U.5. Fish and Wildlifa Sarvica, Midway
Atoll Mational Wildiife Refuge, P.O., Box 1 Midway Atall, FPD AF 96516,

Bormnia J. Ponwith, Fisheries Biologist, Department of Marine &nd Wiidiita

Fasources, American Samoa Govearnment, P.0. Box 3730, Pago Fags, Amorican
Samoa 96795,

Kiso So'oto, Bilological Technician, Dapartment of Marine and Wildlife
sl ks

Rasources, Amarican Samoa Government. P.D. Box 3730, Fago Pago, America
Samoa 26799,

OBJECTIVES:

T Continue Rat Eradication Project

2 Collect Vagetative Plot Dats

dx Tag Nesting Green Sea Turtlas

4. Monitor Seabird Populaticns and Phenology

ITIRERARY:
September 5 0800-1130 NAF Midway to Honolulu (MAC
Septembar 8 1545-2030 Honolulu to Pago Pago, (Hawaiian /4r)
SHﬁEEmbBP 11 1200 - Saptember 12 0800 Pago Pago to Rosa Atol
Lug
Saptember 27 1530 - Saptember 28 1000 Rose Atoll to Pago ®Pamo [F/Y T
Lua)

Septembar 30 0700
October 2 aos0
Gctobar 3 Q450

0800 Pago Pago to Apfa (Samoca Air)
0645 Apia to Honolulu (Hawaiian 4ir?
0810 Honalulu to Midway (MAC)

I



SUMMARY :

OUTLINE: (Rosae Atoll Trip Report, Septembar 5 - Octobar 3, 120

Wae visited Rose Atoll, American Samoa (Lat 1d“33‘5, Long 168°W) Saptenber
12-27, 1981 to continue a program to eradicate Polvnesian rats (Rattus
exulang) from Rose Island. We relieved James G. Murphy of USDA Animal
Damage Control, Honolulu, Hawaii and Thomas E. Morrell, Oepartment of
Marine and Wildlife Rasources, Pago Pago, America Samoa who ware Lhere Lhe
previous two weeks. In conjunction with rat eradication, we zampied 25
vagatation plots to document changes in plant community composition ang
gtructura with cessation of rat herbivory. Standard sea turtle watches
were conducted and untagged turtles ware tagged. Although seabird couniz
wara not conducted, spacies presence/absence and chick phenoloay data wera
callectad.

j 4 Lagistics
ITs Rat Project
I11. Vegetation Plots
v, Marine Organizms
A. Turtiles
EB. Hammals
V. Birds
A, Rezident Seabdrdsz
B. Migrant and Yagrant Epecias
VI, Recommendaticns

Tables ‘and Flguras

1. Logistics

I travalled from NAF Midway to Hickam AFB, Honolulu HI via tha waekly Miiitap

Air Command (MAC) C-141 flight. From Honolulu International Afrpor:, took
Hawaiian Afr to Pago Pago, Tutuila Island, Amarica Samea, Bonnie Ponwith rat ma
at the Pago Pago Airport and provided ground Lransportation there. 1 stavad at

the Rainmaker Hotel. We provisioned for the triprand split coste of
purchases. Boat transportation between Pago Pago and Rose Atoll was soca-d
o

chartered F/V Tas! Lua as the American Samoan government boat, M/V Sausayiioans
Hﬂf down for repalrs. Last minute disputes with the skipper, Mike Crook, sbout
untimeliness of past payments created uncertainties about our departire hut we

did leave close to arranged time., We provided our own food, water snd = saping
pads on the overnight boat trip, Mike demandad to spend ore day Fishin: outside
Rose Atoll thus delaying return of Jim Murphy and Tom Morroll frem Bosa 1-lsnd.



I of the Tas¥ Lua to Ross Atell for our trip to back to Pags raddy
:';-,-Egar::::r:us reached with the skipper as to the time of loading goar am
daparture the next day. But the boat was over two hours Tata o lGading Arta;
a night and morning of fishing. Loading was accomplished on a law, autaodng
tide. Each trip in the skiff became more difficult with dacraasing dapth of
water over the reef. Again we provided our own food. water and sleaping pads
during the boat trip. I flew from Pago Fago to Apia, Western Samoa two days
before my schedulad return f1ight so that I could visit there before maeting the
same Hawaiian Afr flight at Apia en route from Pago Pago to Honolulu. My return
to NAF Midway from Honolulu was again via a MAC C=141.

IT. Rat Project

Methodolegy and resuits of the aversll eradicaticn project will ha dizscussed
greataer detail in a separate report. This report only addresses the projact ¢
tha two weeks covered by this trip. :

Poison bait staticns, 1ive traps and snap traps were already depioyed along the
existing 0-meter grid system. With some exceaptions, 11ve traps were sat ot gric
intersections and half-way batwsan intersections along north=south 1ines Snap
traps were set at half-way points aleng east-west 1ipas. Dua ta Tnck nf
additional Yive traps, all defective traps were replaced with snap traps. Potsan
bait stationz {foot-long sections af 3" diamater PVC pipe elavated about 4-8" on
woodan dowels) were generally deploved at some intersections and half-way po

along north-south 1ines. Live and SNEp traps were balted dally wilh cocanut mas:
and peanut butter, Poison statfons ware loaded with two Talon-G bait blseks.
Blocks were replaced 1if meldy, missing, or worn down by ants ar crehs. Whan :
rat was captured, additicnal snap traps were deployed at the diagonal cantars of
adlacent grid squares. Traps wera checked, reset and bajted a2 neadac gizch
morning starting about 0700 so as avoid disturbance in the bird colonios furing
mic-day. Ponwith set 1 snap and 2 Tive traps for 4 mights at Sand Iz iand.

Three rats were captured by snap trap on Rosa Island during threa nights in tha

lattar half of the two-weak period (one had been captured by znap trap durtng the
Previous two weeks), None were caught by Tive trap, nor was any defirita -~at
s1an seen at bait stations. Mo baits showed definitive rat marks, A11 hatte
miesing from stations wera found in the immediate vicinity (less than 1l EREY
and ware assumed to ba removad by crabs (most had definite crah mearksl. Mo rat

wera captured on Sand Island,

The captured rats coreisted of and immature male, one Young-adul b pregnanl o e
(5 embryos were found) and an adult mala, A1l three ware near %/a north-soush
central zona of the {sland but waras spread across the fzland 191 2 past-west

fazhion near =tations 71, 53 and 38 (fig. 1). Tha FAL caught in tha pravious +wo
WEEKE was also in this genaral area near station 53

We raceived direction via radio from Peter Cralg, Ponwith's suporviscor a Lhe
Department of Marine and Wildlife Resources, to deploy a1l remaining podsone whan
we laft. Rather than leava the Foison blocks unprotected, wo constriocted
additional bait stations frem plastic water bottles by cutting rat-sire holag +r
them. The botties ware tied With Tine at aach grid thtersection and nalf=wa
point along the narth-south 1res. New and axfsting stations wers £111ed werl
five or six bait blocks tha afternoon of September 26. 411 Tive trape ware als



chacked and removed that afternoon. A1l snap traps ware checked an:
merning of Septembar 27.

III. Vegetation Plots

The grid marker system wes mostly intact with discernable paths north-south and
east-wast along the grid lines due to the effectz of daily traversing of
parsonnal running the trap 1ines and bait stations. vagatation plot centars hac
previously been marked with 1 inch PVC pipes stakes 10 meters southwest of
randomly selected grid markers. Where miszing (stations 73, 76), new stakas were
used to mark the plet centers. The missing stake for the vegatation plot near
station 10 (beach plot) was not replaced due to the probability of bozch orosion,

Vegetation data wera collected for 25 previously selected plots. Each plot wa
a circle 3 meters 1n radius as measured from the plot stake. Hooted vertica:
stems were idantified as to spacies, classified as vagatative or sead origin
measured for diameter and seedlings were measured for haight. Percant groumn
covar and canopy cover was derived by first giving thres indapaadent ocuis
estimates and then reaching a consensus basad on the estimates. abile 1 contain:
results of the vegetation enumeration apd ground and canopy cover estimates,

Seadlings of Pisonfa grandis and Tournafortia argefites ware observad in & plat
This 1s 1in marked contrast to previcus sampling which founc no seedlinas.
Boarhavia tatranda meadows wara reparted expanding and saveral sma’ Lzh
eceurred in vegatation plots.

[}

we found one individual of an unidentified flowering plant difrerant from the
four plant species recantiy identified on Rosa Island (Flint 1090). A szamsle was
taken and left in Pago Paga. Specimens of Portulsca lutes wore again observed
only on one of the larger coral rocks on the reef flats east of Rose Istand,

I¥. Marine Organisms

Marine Turtles: Results of cur turtle tagging work will be treatec 1p more da

in a separate report by Ponwith so I only summarized our twe wesks of activitias
hare. We continued a rotating schedulae of baach searches as initiateg by Murphy
and Morrall, At the beainning, one observer walked tha parimeter of Rose Island
each night every two hours from 2100 to 0500, Later, near the full meon with
high tides around dusk and dawn, we added an additional walk at 1200

from both our and the previcus two waeks work, and missad at l=ast one Rt
turtle which came ashore and left betwean shifts.

We Lagged 6 grean sea turtles (Chelonia mydas), recaptured praviou v taggsd mnas

Marine Mammals: A cow and calf humpback whale (Megsotors novaeangliss) was

observad at the entrance toc the channel near Sand Island as the Tos7 Loa e tored
the Rosze Atoll lagoon the morning of September 12. Presumabie the same pa1r wWas
seen spouting, breaching, flipper-1ifting or fluke=pounding along the north
easl, south and west sidas of Rosa Atall over the maxt Fow davs, Mo whale: woes

absarvad inside the lageon



V. Birds

WhHile total counts were not conducted, opportiunistic phaarvations
enologic stage of chicks, if present,. by
5 Qroubls

prioyides

Sen pirds:
wera recorded of presence/absence and ph ;
Williamson and Ponwith. Chicks ware gssigned to growth stage by spacis

pased on standard deseriptions for the refuges (table 2). Tabie
results of the obsarvations. Species accounts follow:

wedge-tailed Shearwater, WTSH { Puffinus pacificus) = Single 1:ﬂiy1ju:EJ Ware
heard calling from Rose Island on three gaparate nights. One bird wWas Sean
f1ying on the leeward side of the Islanc on a windy day near noon.

Christmas Shearwater, CHSH (P, nativitatis) - Singla individual was soen on
ground at close range at vagetation’s edge on east side of Rose [sland during &
0200 turtle walk.

Whita-tailad Tropicbird, WITR (Phaethon lepturus) - Two birds wara seen of nEsis
atop broKen snags near grid stations 76 and 43. One was about 7' off the jround ;
the other was about 20' up. The lower nest was confirmed to hava an ego.

Red-tafled Troplchird, RTTR (P. rubricauda) = Nests were found at all stag s Trom
agg and stage 1 downy chicks to fully feathered stage 5 near=flecslings. Aeria
courtship was Timited to a faw occasions of 2-4 birds.

HMzsked Booby, MAED (Sula gactylatra) — Two nests were phsarved containir arg
2 eggs (the latter disappeared during the sacond week]. coxge 4 1icks;
juveniles and immature birds were obsarved fn Boerhavia meadows

beachas along tha east side of the fisland. HNo garlfar stage chick

BMRo 17 TNe

agbsarved. Adults wera zaen flying and on tha ground in the meadowa and £ -2 e
beachas.

Brown Bogby, BRBO (§. Jeucogaster) - Stage 9 chicks, fledglings and Juvahs les
were common on ground and low limbs of vegetation along tha beach. Jduvani igs
would often spand much of the day on exposed reaf rocks and return ashors (0 The

avaning. Adults were usually seen returning to the f=land in late after
evening.

Red-footed Booby, RFEO (5. suls) - Stage 6a through 10 chicks ang Juveni|
in tallar shrubs and low trees throughout tha island, Chicks werr mest
among taller Tournefortia while adults roosted there and i adjacent Flsania

Great Frigatebird, GRFR (Fregsta miner) - Adult and subadult GUFR's oI [+
numeraus than adult and subadult LEFR’s, Frigatebird chicks from staga AF [ wert
oresant and no attempt was made to differentiate ghicks of tha t pRcigE
Frigatebird chicks were in tallar Totrnefortfs; adults roosted ther
Pizania.

Les=er Frigatebird, LEFR (F. ariel) - Adult and subadalt LEFR wera chsarved Dul
ware less numerous than GRFR. Stage A2-I chicks wers probably aresent (Ut 1]
frigatebird chicks were Tumped together. Roosting by adullt ane sub e K s
wag similar Lo GRFR. :

Sooty Tern; SO0TE (Sterns fuscata) = Adults wares sesn on Fosa apd Band Ta3ands
Egge, one stage 3 chick, several stage & near-fledglings, dnd Juws  ware



b d on Rose Island, especially in the open Pisenic of the csuth and af the
?E?ﬁﬁgf ATthough nm:1 quantified, freguant loss of SOTE 8gris u?c?|7nn iE
evidenced by predated egg shells. Meither examination of 'he challs no
obsarvations of the main colony (south end of Rosa Island) provided conclusive
avidance as to tha source of the loss.

Grey-backed Tern, GRAT {S. Junata) - None were seen on Zcze or Sand Islands.,

Brown Hoddy, BRRO (Anous stelidus) - Although a few edults wera seen on Rose
Izland, a11 nests found ware on Sand Island., Adults, e#ggs but noc chicks wWera
prasant thera.

Biack Meddy, BLNO (A, minutus) - Whereas many adults were obsarved in large
Pisonfa treas an southern part of Rosa Island, repeated searches “cund no nasts,

White Tern, WHTE (Gygis &lba) - Many adults were seen throughout the larugs opan
Fisonfa trees, Although pairing was obvious with mutual preening and cocurtship-
11ke behavior, repeated searches found no eggs, chicks or incubating postured
adults.

Migrants and Vagrants:

Lessar? Galden Plover, LEGP (Pluvialis domfnica?) = Plovers occurrad over most
of Rose Island. Mixed groups of shorebirds wera ofter sesn on nearby oxposad
reaf rocks.

Bristle-thighed Curlew, BTCU (Numenius tahftiensis) - ‘ndividun! curlews weras
seen along the beach and in the interior of Rose Island., Groups of up to =i
occurrad on exposed reef rocks near the 1sland, sometims: in the company of ather
shorebirds, No coler bands were cbserved. Two birds wara found & 1ive with thai
heads caught in 1ive traps. Both were emaciated and had abrasion: on ong or bath
wings from trying to escape. Both were released. One wzs resichtad tha next de
with drooping wings and was not sean again.

i
R

Wandering Tattler, WATA (Hateroscelus incenus) — Tattlar: ware reoulariy caen on
and around the island. They were usually feeding alore on the boach or ware i
the company of tattlers or other shorebirds on exposed reaf rocks Ona group of
aight was seen with other shorebirds on a rock.

Ruddy Turnstonas, RUTU (Arenaria interpres) - Small arouns of turhstonc: wara

regularly observed along the shore and on exposed rock-.  One gratp of 26 wis
SREn.

Pacific Reef Heron, REHE (Egretta sacra) - A gstnglie white=morph heron wes
repeated sighted on the reef or beach around Rose Islan: . The bird was shy and

eaz1ly flushed 1f approached.

Long-tailed Cuckoo, T (Eudvnamis taitensis) - Although cnly one b rd was zean at
any one time, it 1s thought that at least 4 individuals - ccurred cn Rosa IsTand.
Alarm calls were regularly heard at four sites along the western =side of the
island. The birds were secretive, occurred in densa Tournefortfa and would £lae
after giving an alarm,



V1. Recommondations

. anyena planning travel that inciudes a chartaraed boat 1n American Samos Shot
take necessary pracautions to insure that the boat his an adequate numbar of
PFD's and a properly installed EPIRE. They should not sssume that anvthing will
ba provided while en route. Adequata rations of thelr own food and water should
Le accessible after gear stowage as wall as pads or o her zleeping gear nesded
for sleeping on an open deck. Everything should be in waterproof cantainers
since no place in tha boat may remain dry in rough wate:. The sariiar Rote Atol

crew had water, fusl and battary acid sloshed on stow gear.

2. Travelers to remote sitas in the tropics, such as Rose Atall. should fneludo
hydrogen peroxide and topical antibacterial ointmentz in their medical kits to
avaid Infection of small cuts. Antibiotic medications. if availihle, are a goo
enargency backup 1F systemic infection occurs,

4. Tha need to fimplement procedures for ensuring the prevention of =h
importation of plant seeds in camp gear becomes more rritical oz zeed] ngs ar:
beginning to occur with the elimination of rats.

4. Investigation of possible nesting by Long-billed Cuctoos should be soraidarad
since consistent sfte fidelity as shown.by the bird(s) wio alarm calie waia haard
could indicate territoriality.

5. An attempt should be made to guantify and determine the sourcs of Bucty Ter
eng loss,
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Table 1.

fd = irtical
nose Island Vegetation Plots, September 14 - 20, 1991: ]
stems were classified as vegetative (v) if. they had }bv19?1
ariginatad from & prostrate stem of an existing plant and ware
rooted, Otharwise stems were classified as sead origin (2],
Twenty—five plots were samplad.

e A

Plot  Species Stems Oiameter Vey/Sead Ground Covar Canopy Conments

Number f cm {v/e) X Cover
%
0g B 3 6 {patch) s 50 coral rubble BD
B 1 10 i g 40 dead wood
B 1 a5 G ] 10 Teaves
i 1 4 5 8
B 1 12 g
B 1 i " &
B 1 9 ¢ B
B 2 2 i seed]ing
B 1 1 [ seadling
B 1 BE G = mast Iy ot
af ploet
13 T 21 i saedlings B0 coral rubble 20 <.6 cm hagt.
10 leave: haagh Fanse
10 sand
15 T 1 40 8 60 coral rubbla 100 mosesdlings
T 1 100 -] a0 dead wood
10 leaves
23 T 4 .3 seedlings 65 dead wood B0 1 om height
T 3 t.3 seadlings 20 humus o oem b
I i .3 sgadling 12 coral rubble L am hetalit
T 1 4.3 seedling 3 Teaves 1 om keiaht
B | 25 (patch) =&
) 2 10 N £
8 1 4 2 5
B 1 3 y g
B 1 100 " &
B 2 15 - 8
B 3 an X a
B 1 a6 ! [




Table 1 continued:

Plot Spacies Stems Diameter Veg/Seed Ground Covar Canopy Comants
24 4 2 i} ¥, 5 15 dead wood 100
T 2 25 W 20 leaves
T 1 g Y 5 coral rubbile
1 3 10 W
T 1 20 Y
T i 30 v
T 1 40 v
T 1 15 v
T 1 12 S
T 1 | )
25 T 1 50 5 £5 humus 0 o seedlings
B 3 4 (patch) s 25 wood
B 3 15 " 5 20 leaves
B 2 8 " &
B i 3 : g
B 1 5 i &
B 1 20 & g
B 1 14 ¥ g
B 1 8 -]
B 1 T = &
B 1 L] g
8 ! 30 it 5 mestiy ou
of -prat
a1 3 i 10 8 T8 coral rubble 80 nosswdlinos
T 1 8 5 20 dead wood
11 1 5 v 5 leaves
aa T b 4l seadling 75 coral rubble T 2o haYght
P 3 7 W 15 leaves
P 2 4 W 10 dead wed
P 1 A )
P ] B W
P 1 1 W
P 1 £.3 Y




Tahla 1 continuead:

Plot Species Stems Diameter Vey/Sead Ground Covar Canopy Comments
ar T 1 25 Y 60 humus g6 o seedling
T 1 20 g 30 dead wood
T 1 10 y 10 leave:
8 2 10 <}
B 1 B0 g
B 1 75 g
[ 1 a0 8
a1 T 1 500 g 85 coral rubble 60 roseadlings
30 Teave:
15 dead wood
a2 T 2 a5 ¥V, 8 75 dead wood 100 ro sead inas
T 1 a0 5 20 leaves
T 1 25 & 5 humus
T 1 10 W
&5 P 2 40 ] 65 humus £0 o sded1ings
25 consoldated cora)
5 dead wood
& leaves
47 T 1 ) 5 85 dead wood 100 nosesd]ings
T 1 40 W 8 laaves
T i an ¥ T humus
T 1 & W
48 T 2 10 Ly £5 coral rubhla 37 msesdlings
T 1 ] W 40 daad wood
T 1 18 ¥ 5 leaves
T 1 2 ] '
b6 P 2 i saadlings 50 laawvas s} 1 heignt
P 1 110 v 26 humus )
P T 126 v 12 leaves
P 1 1249 ¥ 3 eoral th e




Table 1 continued:

bigt Species OStems Oiameter Veg/Seed  Ground Cover SEPREY: WmAWAnE
57 - - - - 90 Boerhavia 8 o =Lems
5 coral rtubble; Boarhayis mesiol
5 humus
8 T 3 15 W 45 dead wood 00 poesendinns
T 2 10 W 40 coral rubble
15 leaves
5 B 1 25 (patch) s 40 humus a0
B | 10 iy s a0 leaves
T 1 rad seedling 15 dead wood 5 om height
o 1 I sgadling 10 coral rubhie £ cm hatght
P 1 &0 W 5 consolidated corat
P 1 40 Y
P i A0 W
=] 1 £ W
? 1 30 (patch) s unknown So.
i3 3 i a y 60 leavas 100 o ssed]ings
P 2 5 ¥ 35 dead laavas
o 2 e L 12 consolidated coral
P 1 a0 W 2 humue
P 1 20 {r
[ 1 16 W
R P i 3.8 saadling &6 laaves 15 ® cm nailght
P 1 20 W 30 humus
4 1 15 v 15 dead wood
F | 10 Y
P 1 g W
P 1 2 y
F g 7 W
F 1 ¥l W
T8 P 1 155 W TH Teaves 10 o sesd]inos
P | 149 v 20 humus
M 1 W & dead wood

31




Tabta 1 continued:

Flot Species &Stems ODiameter Veg/Seed Ground Covar - Canopy Commants
a4 - - - + 60 humus 50 no stems
30 leave:s oporn PisonTa

10 dead wood

as ] 1 5 seedling €5 leaves B0 3 om height
20 dead wood
12 humusz
3 consclidated coral

03 - - - - 100 sand g below kigh

tide
£4 P 3 *ad saadling 42 humus 50 2 om hefght
P | i seadling 25 dead wood £ em halght

20 leavos
10 consolidated coral
3 earal rubhle
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Table 2. Chiek Growth Stages.

DOCAIES =
(30 Haked or < Fine, haleg
[2h fown sppasslng on baak ¥
3t | Dovm baginning to cover whols Ledy

L]}
A
fA]
Lam]
[{1+]
()

(3

—

H

MY dowoy approx. hoadult siza

Al dovny apprex. aduls slza

Primariss asd rectoices visikiap mo mcapalasa

Ssapalacs visihle; daun still presonkt on beoy

Soapalaras unite Lo midline) dowm s2lll an wings

Wimgs &nd Pask elocst clanr of downp  thlck dewm zemalning en heed, neck, flonis
bally and hressk vazishble f

Fully fastherad bat pot flying) thin or wispy deun may perslst en redlo-ulns,
naal and ﬂlnl\'.l:J

Fully feathased

FRIORTERTIRS

XESYREREEE

Haked

AlL* dénwmy

Esapulacy anapted, S Jex ' T

Eonpulicg >lcay prinarles and sscosdirled Bet spapned

Primariss and secondarier ssupkted) rack=loas asuptad, €3c=
Ractrices =leay down just clearing hesd and wing

Lo Balf gans, elssr from hesd spd wings .
Devwm &n throat asd Braast anly %

Tracas of daws l;n,'l.r
ML déwem gona

TROPECRERS

ALl dsony

Sospulas fsathars in pin sbage

Scapular plaw hurst

Sasendery and bartlary wing faathers AFPaAE
Vantral cracka coas Ls

Prizary fosthers and rectrices Firet apsesr
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| of the litele-knuwn islands in the fouth Pacific,
O-“-hl_a_-l-. recently bus found its way inbo the headlines,

i Rose Atoll, easternmost outpost of American
<yqua, 1t conssts of a fat circle of reef, about 500 yards
:,'5,3,. cgrrounding a lagoon about twn miles in diamster.
(In this rim are rwo smnll ilets, one of bare sand and
vgken reef fragments, the ather with a thick stand of
nka” trees It seventy-eight miles east of Tau Island,
gl ahnut one r'llmdrzd fifry miles east of Pago Pago.

{hr first sight of Rose Aroll, on August 4, last summer,
<;uen the deck of the U5, Coast Gunrd cutter Taney, was
4 luw hump on the horizon, appearing like a loaf of brend
1 we approsched. "U'hen we could make out a curve of
whice surf against pink reef. Finally, when we were but
5 mile ut 50 away, from the Aving bridge we conld see the
entire circle of flag, pink reef, within which nestled a jade
lapuent, on the far’ side of which, like twin settings of a
pipi, WeTE i spot of white s2nd and o higher spot of darlk
arern irets. Through glasses we could make out a small
heeals in the reef at the northwest curve.

Guing ashore in the motor boat, we passed through this
break without difficulry, finding it about sixey vards wide,
sut partly blocked =t iss inner end by a shoal with numer-
sgs rocks and heads, Further into the lagoon, in line with
{be entrance, were two large reef heads, cireular in ouzling
snd just benenth the surface. Otherwize the lagoon ap-
peared free from obstructions. The deepest sounding s
st fifty feet,

As we steered a course for Rose Islet, we passed Sand

Nautical Miles

Boans Aball—De=wn by E. H, Bryan, Ir

Rose Atoll, U. S. A.

By E. H. Brvax, Jr.

f’i?:?f -

Hoss Atll—E, ., Rryan, Je., Photo, Courtesy Bishop BMussum

Lsler, low and barren, on our lefr. It being near low tide,
the reef was scarcely awash and was covered with aum-
bers of rocks of all sizes, up to a dozen feer across and
four or fve feer high.

Rose Tslet lies on the enst side, occupying the inner two-
thirds of the reef rim. A sandy shoal separates it from the
deep water of the lagoon, one having to hop out of 2 boat
in knee-deep water and wade ashore. The island measures
abeut a thousand feet along the reef, by seven hundred fifty
feer wide. The northern half s a sand flat, with broken
chunks of reef materizl and shells, between which are
scattered herbs of Boerhaavia and Portulaca. The southern
half is coversd by a continuous canopy of “buka” trees
{ Pironin grardis), with a row of coconmt palma, eight
large and half a dozen smaller anes, planted by Governor
Warren J. Terhune, the U.5. Naval Governar of Ameri-
can Samoa, in 1920, Everywhere were goet numbers of |
birds: wideawake terns, boobies, frigates a few love
{white) terns, even reef herons {one blue zad one white]
znd some migratory wandering mattlers.

Rose Atoll wns discoversd by Louis de Freycinet on
Ovctober 21, 1819, on his voyage around the world in the
[ ramie and Physicienne. He named it Rose Island “for a
lady especially dear” to him {Paradise of the Pacific, No-
vember 1936, 19), and recorded quite a description of its
appearznce, as well as a profile and chart, che imperfec-
tions of which are readily explained by dhe fact. that he
did nut approach cleser than ene and a half mmites, He noted
thar the iland appeared to be covered with trees and in-
habited only by sea birds,

Otto von Kotzebue was the next to make recorded ob-

servations of the islet, having pased it in 1824, Not know-

inz that Freyciner had already discovered and named it, he
called it Kordinkoff Island, ia honor of his first lisutenant.

Dumont D'Urville passed it on Scprember 23, 1838, in
the corvette I'Astrolabe. He described it 33 a heap of sand
covered with a “bouquet” of green, very fresh and pleas-
ing. He estimated the circumference of the reef as berween
si% and seven miles, and noted the break in the northwest
curve of the reef, which gave access to the lagoon within.

The firs: recorded landing on Rose ldet was made ky

{Continued on Page Twenty Five)



WAEKE ISLAND

{Continued from Page Six)
had heen informed by Captain Hooper, of the Revenue
Cutret Melullongk, that a passage on the south side of
the Island was feasible for boats, and rhat a boat had been
janded there from the steamship China, and that General
F. C. Greene had hoisted an American flog on the island
q¢ that time.  [On January 17, 1899] 1 approached the
southern outlet with the Benmington within A quarter of
cmile * 2",

“1Vith the navigator at the masthead we then steamed
oy along. the eastern and southern sides of the island
v ® 8 | did not circumnavigate the island, but, afrer
munding Heel Point and seeing from the ship that the
autlet on the northern side of the island was barred * * ®
[ rerursied b0 the lee southern side of the island.

“Ar one o'clock, * ® * the rig and the whaleboat wers
lpwered and pulled ashore. The landing was made within
3 hundred vards of the west end of the outler where the

surface wns moderate, [ then examined the spit and made

1 selection for the Aagpole ® * * . On the eastern side
of the island from the ship, imbedded in the sand halfway
from Peacock’s Point to Heel Point, an anchor was seen,
and nlzo what appeared to be the wreck of o lower mast
kigher up on the heach.

“When the Aagstaft was in place the men-were I-mdad
and formed into two ranks, facing seiwward and the staff,
where, having called all present to wirmess-that the island
was not in the possession of any other nation, ar 3:22 p.m.,
| ordered the flag to be hoisted by Ensign Wetrengell.
Upon its reaching the truck, the Aag was saluted by 21
puns from the Besnisgfon. The position of the Hapstaff,
= devermined by Ensipn Campbell from observations
from the ship, was latitude 19:17:50 MNorth, longitude
166:31 East.

“After the salute was fired the flag was nailed to the
masthead with battens, and a brass plave with the follow-
ing inscription was screwed near the base of the Aagstaff:"

United States of America
William MeKinley, Presdent ; &
John D). Long, Secretary of the Navy.
Commander Edward D, Taussig, U. 5. N.,
Commanding U, 5. 5. Bennington

this 17th day of January, 1899, ook
pomession of the Aroll known as Wake
Island for the Uaited Srates of America,

"What the United States povernment want with this
liland is difficult to say,” wrote Bancroft in his New
Farific, "unless it be to give it to the Germans, who are not
above taking anything."”

The U. &, 8, Supply, in 1912, stopped at Wake Tsland.
A whaleboat Ianded some men who planted some coconut
rees carried there from Guam.

The Tauager Expedition visited Wake Tsland in the
smmmer of 1923, and gave the three islands the names
they bear todny.

In 1935, by Executive Order, Wake Island was placed
wiler the jurisdiction of the Navy Department. And in
*Me same vear the Pan-Pacific Airways cstablished a com-

mercial airbase on the sland.
b T T L R TR A T RN

STORY OF MID-PACIFIC INSTITUTE

3 (Continged from Page Seven)
the school. Morning cleanup duties are divided among the
entire group—no pupil is excepred. The girls elect mem-
bers of a governing student council, members of whids
meet with Aliss Lois Bruce, dean of girls, to decide upos
problems of discipline. In a like manner, the boys' senate
meets weekly wth Mr. Anderson. Qutstanding in all of
this participation in government iz a spirit of democracy
and fair-play. It is linle wonder that a remarkably high
percentage of Mid-Pacific graduates are outstanding citi-
zens of the territory.

Besides a full selection of regular high school subjects,
Mid-Pacific offers its pupils all forms of wood-working
instruction under the skilled supervision of Cecil C. Mar-
tin, and practical horticuleural work supervised by Richard
C. Tongg. Physical education facilities include 2 modern,
well-equipped gymnasium, an cutdoor swimming pool, and
a large athletic field.

A big week of every school vear is spent at camp. For a
seven-day period carly each spring, all the occupants of
the girls’ department go to the Waialua Fresh Air Camgp,
while the boys and the men teachers entrain for Camp
Harold Erdman. During this rime school friendships are
further cemented, and everyone enjoys a period of general
outdoor relaxation. Swimming. hiking, fishing, coral and
shell collecting are a few of the camp choices of occupa-
Eloan.

In keeping with the rtllgmu.i. spirit in which Afid-Pacific
Institute was founded, a short devotional pericd begins
each school day, and on each Sunday of the school year,
every pupil attends the Christian church of his choice. This
training is another part of the school life which very
naturally becomes parts of the lives of the alumni.

Thus is the Mid-Pacific pupil prepared far a full and
worthwhile life, whether he be Hawaiian, Chinese, Japa-
nese, Filiping, or Korean, and whatever may have been
his bome and previous training.

ROSE ATOLL, US.A
{Continned from Poge Nine)
the United States Exploring Expedition, wnder Commo-
dore Charles Wilkes, October 7, 1839, Pamr of a day was
spent in mﬂ:mg a survey and observing the geology and
natural h:smr_rr Even then there were but three kinds of
land plants, two herbs and the Pisonia trees.

About rwenty-five years Iater, Captain Rantzan, mak-
ing explorations for German interests, made severn] expedi-
tions to Rose Atoll and even rook his small schoonsr
through the shallow entrance and anchored in the lagoon.
He produced a chart of the atoll, and an account of his ob-
servations 15 given by Eduard Graeffe in a German article
on the topogeaphy of Samoa, published in 1873,

In January 1920, Commander W, J. Terhune, the naval
governor of Amencan Snmoa, visited Boge Aroll and
erected a concrere monument which reads: “Rose Dslamd/
American Samon/ T respassing prohibicedWarren J, Ter-
hune/Governor/ Jan. 10, 1920." In June 1920 he decided
to revisit the atoll, and this time ook with him Alfred
Goldsborough AMayor, a |1u-t-ed EATIFE hlu]ugu.‘r Dir. Mayor

L DT RN O 0 O el R L - o e T PR, oL, S e A



Boss Risl=<E. 1. Dryan. [r., Photo, Coarlesy Biskop Museum

the island, chief of which appeared in the Proceedings of
the Aunerican P:!'i“l:rsq}h{v:ﬂl Bociety for 1921 ([wol. LX,
pp. 62-70) and publication 340 of the Carnegie lnstitu-
tion of Washington, 1924, Dr. Mayor's visit also inspired
and fornished much data for the extensive account of Rose
Atoll by Dr. William A. Setchell (Carnegie Publication
341, 1924), from which some of this article is condensed.

As Dr. Mayor points out, this istand should not be called
a "coral atoll” but a “lithothamnium atoll' for its reef is
composed mainly of this calearsous algae and not of coral.
“The pink color of the circleof reef is due to the veneer of
living Porolithon, a pink lithothamnium. The composition
of this materinl is about 75 per cent caldum carbonate and
19 per cent magnesum carbonate. Dr. Mayor suggests thart
the hundreds of boulders scatrered over the surface of the
reef are the remnants of reef marerial which formerly
atood six to eight feet higher, having been Inid down at a
time when the sea stood ahour ten feet above its present
level. There is evidence for such a stand of the sea in other
parts of Samoa.

The grove of Pisonia trees grows upnn g portion of
Rose lsland which is mvade up of raised reef rock or
coquina, the surface of which is about eleven feet above sea
level. Beneath the trees, the upper soil is rich in humous
" from the fallen leaves and rotten branches, and with con-
siderable phesphorous from the droppings of many sea
birds. Lizards and native rats ate the only four-legged ani-
moals on the sland.

A comparison of charts made by the variows explorers
shows that, while the outline of the reef has remained fairly
constant, the size and shape of the two islets has been con-
stantly changing, as storms wash the sand and broken reef
rock here and there, It is quite evident that storms wash
completely over Sand Isler; but the continued presence of
the “buka” trees on Rose Isler shows that this part of the
rim is apparently not so subject to inundation.

The present value of Rose Atoll lies in its shelrered la-
poon. This would make a much more satisfactory landing-
place for sea-planes than the stecp-walled basin of Fago
Pago hasbor, with its treacherous and variable winds.

*This seatue of King Kamehameha 1V, last of the Ha-

waiian kings, is featured on the Hawaiian pavilion,” reads -

n mpnm un-:l:r a cut of a statue of Kamehameha I, lo-
- od p @ B0 L, o M ST T, Tl - R

EFFICIENT SERVANT OF HONOLULD
{ Continued from Page Eleven) "
schedule desizned to help the eraveling public and not 1o
skim-the-cream on certain routes and at certain peak.
hours. Rapid Transit traffic-net covers the city like 5
huge fishing net made of sturdy and dependnble materia].
comfort and convenience of passengers aboard Rapig
Transit vehicles are supreme; seats are comfortable ang
the coach-interior is not cramped ; vehicles are clean, gni.
rary and well-ventilated, not dingy and ancient with dirty-
paint, broken-plass and shabby uphelstery; passengers do
not have to stoop almost double to avoid bumping thei
heads and receiving other injuries when entering and
leaving rvehicles are almost noiseless, not rattling tin-cans;
drivers do not ereate apprehension in passengers by dashing
madly through traffic; coaches and buses do not stop any-
where and everywhere, contrary to law, lo grab passen.
gers ; smoking-passengers are actually limited to vhe desig.
nated parts of the vehicles; drivers are clean, smardy
uniformed, and do not smoke surrepticiously; the equip-

ment and methods of the Honolulu Rapid Tramsit Con.

pany are modern; they are a blessing to Honolulu., &

Public officials, representing the interests of the travel-
ing public, should insist that only the most efficient trans-
portation operates in Honolulu, The People, pamiculady
those whe cannot afford automobiles, descrve the h.-st
practicable service.

The romantic story of mapid Transit in H.:rmlulu
could be told—how the Hawaiiam Street Tramways was
started in the Eighties, how the HLR.T. franchese was
approved in July of 1898 by the Legislature and President
Sanford B. Dale, how the United Stares Congress ratified
it in 19080, how the first car was put into operation the
Iuilmurq; year, how the Hawaioe Tramways was pur-
chased in 1903, how the various ofcials succeeded each
other with A. L. Castle becoming president in 1922 and
A, E. Kirk appointed Manager 3= 1928, how—and how
and how: but the People are meme imterested in the safe,
convenient, swift and economical streetcar service that
the Honolulu Rapid Transit Comgany is providisg them
with today. E‘nfe—cmvcnim-—#ﬂh*—cmnfnﬂnbie—-
economical—everywhere—hums the turning wheels ﬂli
these Servants of the People, all ower Honolulu

L-r.u:n'l-ung backward today the People see twe stordy
fiures moving toward them. One of them is Public
T'ransportation, while the other represents the l:-md:utldi
of the same period. The tonmsportation of Haonoluls
People, in the March of Time, has always been im p:rfﬂ:!
step with the everchanging Cenditions.

01d Hawaii moved abow Honolulu in .-u:-ur.nzﬂuf
CANQes, I:r].r i.w:mmmg, hj." h'-l-[IFI'E'.' on hﬂmhﬂtk Tﬁ.l“!d b!
men in funny wagons called Hawaiian ricshas by some,
carriages, horse and mule omnibruses, stage coadbes, hors
and mule cars on rails. Then came electric tm“E]i‘-ﬂf’
on ails, buses and trackless tm]]r;.'s

Rapid Transit, in New Hawaii, is abrease of the mee
modern transportation conditions, and its past snd present
alertness is o token that it will ever continue to Serve the
People in the most modern and cfficient manner, Public
wooo gt b e s ks ler e mlnced inm i oont

iy
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Sea Turtles in Serious Trouble

In Samoan folklore, sea furiles
were believed o have the power to
save fishermen who were lost at sea
by bringing the fishermen safely o
shore. The Samoan word for sea
turtle, I'a 5a, translates literally to
“sacred fish", presumably because
ol this abiliy,

Samoans have traditionally har-
vested sea turtles for food, and the

shell was often made into bracelers,

combs, fishing hooks, and also was
used in the headpiece wom by a
princess during important dance
ceremonies. Turtles were incorpo-

group of eggs, they will retarn at 2.
week intervals to lay more eggs.
The laomei uga is occasionally poi-
sonous. In the late 1950s, many
people from Aunu'o got very sick
affer eating a posonous laomel uga
{hawkshill),

The other species here is the
green turtle {Chelonda mydas). Ttis
also found in oor coastal waters,
but it nests primarily at Rose Atoll,

These turtles undertuke sprpris-
ingly long migrations during their
lifetime. After hatching on one of
our local beaches, they swim

rated into Samoa songs and art, and  feeding grounds that may be thou-
there iz even a fur- sands of miles
lle  petroglvph BWay,
{rock carving) in For example,
Faga'itua, o furlles  were
And, of counse, f tagged in American
there's the legend “\ | Samoa and recov-
about the Turtle ered (and eaten) in
and Shark that ap- Fiji. Orther tagging
pear in the sen at data from the cen-
Vailtogi when wvil- tral South Pacific
lagers sing o spe- region reveal even
cigl somg. It more  impressive
therefore  seems movements (see di-
extra unforfumate | agramabove stary),
iha the abundance | TURTLE PETROGLYPH | *87ameb Mmﬁi
of turtles in Samoa has declined sig-  mature, which takes sbout 20-7%
nificantly from historic levels. Bi- they return back to the same
ologists now estimate that there are g:m:h where they were hatched,
only about 120 nesting females per  and lay their own eges This pat-
year in the whole Territory. This  tern of large-scale movements be-
decline paraliels the worldwide de-  tween a turtle’s nesting area und

cline of sea turtles that has resulied
from overharvest, loss of nesting
beaches, and “incidental™ kills in
fishing gear,

The biggest problem here in
Samoa is that many villagers still
cal turthes and turtle eggs,

, Tann ferfle species occur i our
local waters. The laumei uga or
hawkshill {Eretmochelys imbrica-
ta) is usually the spedies that nests
on Tuluila and Manu'a beaches,
This i= a solitary nester, and on av-
erage, only 2 or 3 laumei uga fe-
males now use a given beach.
Once they have laid their first

feeding area means that wrile pop-
ulations in the South Pacific Ocean
are all ‘mixed together, While
some of "our™ turtles wers caught
in Fiji, the reciprocal is also frue.
Tortles that feed in our walers
probably originated from islands
elsewhere in the South Pacific:

This mixing greatly complicates
conservation efforts. It means that
region-wide cooperation among the
island enuniries of the South Pacif-
ic is essential; olherwise, while we
may iry to protect turtles in Samoa,
ouer furtles may be killed Tater when
they migrate to other islands,

Federal and territorial s cur-
rently exist W protect foriles and
their eggs in Samoa. Because ses
turtles are an endangered species,
there is i $10,000 penalty for killing
it turtke or importing any turtle prod-
ucts into. the Temitory (shells,
stuffed turthes, turlle combs, eic.).

But many Samoans are un-
aware of such laws, 50 our first
task must be to teach the public
about both the rtle's plight and
the luws already on the books. To
help get the message across (und
obtain valuable biological infor-
mation), the Department of Marine
and Wildlife Resources (DMWR)
presents a T-shirt or 3 $10 reward
for turtles that ars tomed in to the
department,

Pubdic concem about killing -
ties is growing. On several occa-
sions, villagers have notified
DMWR. that. turtles have been
caught in their village. When this
happens, DMWR will confiscate

e turtle, tag it, and release it alive,

However, because villagers like
to-cat turtle meat and eggs, turtle
conservation faces am uphill chal-
lenge. The point to remember,
however, is hat thers are fewer and
fewer turtles remaining T ourwea-
ters. It is a sad commentary that
many young Samoans have never:
even seen a ive sea turtle.

What can be done? We muss
first turn around the public’s per-
ception of sea furthes being food for
the taking. Turiles are & part of
Samon’s heritage that needs to be
fully protected, or it may be lost al-
together, A nesting turtle, and the
hatching of turle eggs, should be
viewed as special wonders of lifs,
notas things to eat.

Times have changed since “the
abd duys®, so it 5 alsa time to re-
think our view about the world
around us.

Peter Craig, Chief Biologist,
Depariment of Marine & Wildiife
Resources
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November 19, 1996

Meryl Goldin
P.O. Box 4413

Pago Pago, AS 96799
Fax: 011 (684) 699-2105

George Balazs

National Marine Fisheries Service
Honolulu Lab

2570 Dole Street

Honelulu, HI 96822-2396

Dear Mr. Balazs:

Enclosed please find a copy of an annotated topographic showing turtle tracks
I have observed over the last several months. e £

Please contact me if you need additional information regarding same, €

Sincerely,

Meryl Rose Goldin
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FACSIMILE TRANSMISSION

DEPARTMENT OF MARINE AND WILDLIFE RESOURCES
P.O. Box 3730
Pago Pago
American Samoa 96798
Phone: Office - (684) 633-44586
FAX: (684) 633-5944

e e ] i T p——

TO FAX: (BOB) 943-1290
DATE : 1 October, 1991

FOR

George Balazs, NMFS
FROM

L]

Bonnie Ponwith, DMWR
RE ¢ ROBE ATOLL TURTLE SUMMARY, SECOND SBHIFT
Hi George,

The pages that follow are the data collected at Rose during the
second shift, 12 September to 26 September 1991. We had some busy
nights during the full moon high tides just before we left! I
paddled to Sand Island to check for signs of activity as well and
the results are as follows:

DATE OBESERVATIONS
/13 8 pits, one not fresh. Difficult to tell how many
may contain eggs.

9/15 Ho new activity

9/18 No new activity

9/19 No new activity

9/23 Two sets of tracks with what appeared to be one
false and one actual nest each

9/24 One new track with 2 false pits, one possible nest

9/25 Two new tracks with several false pits and two

possible nests
9/26 No new tracks

During paddles inside the lagoon, adult green turtles were seen on
several cccasions. I was treated to an interesting agquatic ballet
on one such occasion. One turtle floated on the surface, while a
second turtle swam in a gradually tightening spiral around the
first. The floating turtle would spin on a pivot point at the pace



it was being circled. When the second turtle finally cleosed in on
the first, it swam straight away from it about 10 to 20 meters and
started over again. What was really wild was that by the timntthe
swimming turtle got close, the spinning turtle was doing about 10

rmp !

This process went on for a good half hour until the swimmer went
out a little farther than usual and encountered my boat. It
circled me twice and then swam right under my bow, seemingly
unintimidated. After that, I lest it in the glare so paddled on.

Wanting to watch without disturbing them, I was not able to do a
gender check from the distance I was from the turtles. Is this
possibly courtship? Have you seen anything like this before, or
is this yet another mystery in the wonderful world of turtles?

Also, turtle N152/N153 had a growth just above it left, front
flipper. It was about the size and shape of my thump and was
healthy, normally scaled tissue. I hope this is just the reptilian
version of a skin tag and not the precursor to those nasty tumors
you're experiencing up there.

Hope all is well in your neck of the jungle!
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SPC~-NMFS/Turtlesa/WP.15
11 December 1979

ORIGINAL : ERGLISH

SOUTH PACIFIC COMMISSION

JOINT SPC-NMFS WORKSHOF ON MARINE TURTLES
I¥ THE TROPICAL PACIFIC ISLANDS

(¥oumea, Wew Caledonia, 11 - 14 December 1979)

COUNTRY STATEMENT - AMERICAN SAMOA

Two gea turtles ara known to pccur in American Samoa:
the green turtle (Chelonia mydas) and the hawksbill turtle (Eretmoclelys

imbricata).

1. Tutulla Ieland.

The hawksbill turtle commonly occurs around Tutuila. It is the most
populated island, however, so there sre few deserted beaches on which it
CEn nest,

2. Manu'a Islands.

Again, the hawksbill ig the common species. It is generally captured
during November, December and January, which is also the breeding season,
The Samoans use the meat for food and the shell for jewelry and decoration.

3. Swains Island.

This island is a small atoll about 210 miles north of Tutuila. The
lagocn is completely surrounded by land with lots of sandy beaches. The
green turtle is harvested for food when they come up on the beach to nest
during November and December. The eggs are also dug up and eaten.

4. PRose Atoll.

This uninhabited atoll was established as & Federal Wildlife Refuge
in 1973, HNo one is allowed to enter the lagoon or set foot om the two
small islande without permiseion from the U.3. Figh and Wildlife Service
gnd the Ameririn Samoa Goveroment. Yearly trips are made to the atoll to
survey the wildlife resources. In addition, surveillance flights are *
conducted every two months, primarily to check for trespassers, but also
to count turtles and turtle tracks. Turtle data obtained during the
flights and on-site surveys sre incomplete due to the variety of observers
and lack of a consistent data collection format, The most informative
gurvey was conducted during the night of November 21, 1974 when eleven (11}
large green turtles were observed cowming onto Bose Island. Ome was seen
to lay eggs. 5ix (6) green turtle hatchlings were observed. Two were
attacked by Polynesian rats. The hewksbill turtle has also been cbserved
at Rose Atoll.
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Tt was found in bhis investigation that tho tenabon
aoelliziants of only two of thess, namely hismnth
and ptpontinm, are abmormal, wherena that of the
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TRANSMITTAL SHEET

U.S. DEPARTMENT OF COMMERCE H
National Dcesnic and Atmospheric Adminiacration
NATIONAL MARINE FISHERIES SERVICE

Sauthwest Fisharies Canter Honolulu Labarscory

2570 Dale St. » Homalulu, Hawail 36822-2396

Commercial:; (808) 943-1221

Telefax: (808) 943-1290
MIEE MOLENA, US FWS
FROM: GEORGE BALAES TELEPHONE EXT:_943_1240

MARINE TURTLE RESEARCH PROGRAM
NUMBER OF SHEETS TRANSMITTED (ineluding this page) ONE

MESSAGE:

Dear Mike: Thank you again for sending me a copy of your draft

report covering the Nov.1993 impact assessment of the longliner
collision on the reef at Rose. The summation was of benefit to my
recent trip to the site on 25-29 Oct. 1994. While most of my time

was spent on the island, on the morning of 28 Oct. T had the oppor-
tunity to do a series of scuba dives in the western portion of the
lagoon. Marc Rice, one of my diving partners to hand-capture turtles
here in Hawail, accompanied me on the dives at Rose. Our objective
was to locate, capture, and tag any turtles that micht be using the
lagoon for resting or feeding. We searched 10 pinnacles over a 2 hour
pericd, but were limited to a single bottle each during this time.
Nevertheless, we located 3 green turtles which we captured and brought
aBhore for careful inspection and tagging prior to release. According
to my records for sea “yriies at Eose, these are the first immature
green turtles ever captured at this location. This may not represent
an absence of such immatures in the lagoon, but rather earlier research
divers not being focused on gpecifically searching for the turtles as
Marc and I tried to do.

The curved carapace lengths of the 3 turtles we captured were 50.0,
31.0, and 56.5 cm. I was suprised to find that 2 of the turtles

had sunken plastrons indicative of emaciation. One of the turtles was
gquite severe with degeneration of plastron and carapace cartilage having
occurred. This same turtle was found te have white mineral deposits
lodged in both eye sockets. These were extracted with some difficulty
{but to the benefit of the turtle's vision) and found to measure about
2 om in diameter each. There appeared to be some disfunction of the
salt grands, or asscclated ducts, that caused this abnormality. I
retained these stony deposits and will try to have them properly
analyzed for exact chemieal structure. It is worthwhile to note that
one of the effects of petroleum exposure to sea turtles is salt gland
damage (according to studies done.by Peter Lutz in Florida).

Qur other accomplishments with turtles while at Rose included deployment
of satellite transmittem on two adult nesters {the only 2 ashore during
our 4 nights on the island), and the collection of small (6 mm) skin
biopsies from each turtle (5 total) for DNA analysis to determine
how the Rose green t le population fits with others Pacific-wided

— ip&_—f’”“

'

Best regards,



TTnited States Department of the Interior

FISH AND WILDLIFE SERVICE

PACTFIC ISLANDS OFFICE
3 Waterfront Plaza
300 Ala Moana Blvd, Suite 580
Honolulu, Hawaili 96813
{308) 541-3441
Fax: 808) 541-3470

FAX TRANSMISSION

DATE fﬂ'f?"?J

T0: (266 PriAzS, rrom: Micaaer Mouna
% - SWEC USEWS - fio
!L&Wﬁt-ugu

PHONE: 742 -1221 WD
FAX: 9437290 W“"}

susyEcT: Rose Aol 7Rip . Novembeg 493

NUMBER OF PAGES: 25
REMARKS: _{fﬂ:& — | Do Kor_ INCLUDE THE DULAIM)S,
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MEMORANDUM

Ta: Chip Demarest, Chiel. Branch of Environmental Conlaminants

Through: Karen Evans, Chief, Branch ot Wetlamds

From: Michael Malina, Fish and Wildlife Biologist, Dranch of Wetlands

Subject:  Imitial Preliminary Assessment of Injury o Fish and Wildlife Resources by

Chemicals Spilled frum the Longline Vessel, lin Shiang Fa, after Grounding at
Rose Atoll National Wildlife Refuge, American Samoa,

CITATION: Muoling, Michael. 1994, ° Trip Repori: Rose Atoll MNattonal Wildlife
Reluge, American Samoa; October 31 1w November 8, 1993,
Administrative Report, 105, Fish and Wildlile Scrvice, Honolulu, Hawaii.

INTRODUCTION

Mose Atoll lies approsimately 241 kilomcters (km) east-southeast (ESE) of Pago Puge
Harbor, which is locwted on the island of Tumuila in the U8, Territory of Amencan Samoa.
O July 3. 1973, Rose Aroll National Wildlite Reluge (NWR) was established 1o preserve
the native lend and marine faunn and flora of the atoll for seientific study, cnvironmental
cducation, and profeciion of sesthetic values, e mﬂg-. is administered jointly by the ULS.
Fish and Wildlife Serviee (USFWS) and the Department of Marine and Wildlife Kesourccs

rL‘,!"'.m R‘l of the J‘Lmn.,m,an _Sumon Crovernment. The atoll ¢ncompusses uppmxlma[ct}' 50

hectares (ha) within the boundary rc.m_hh defined by the exrremc mv-__u:.[r line on the
scaward side of the barrier seef., Two Jow, sandy islels coxist on the awll's barricr reef:
Wose Island, whicl is approximately 7 ha with 2 1 km shoreline, and Sond Tsland, which is
approximately 0.8 ha with a 0.5 km shoreline. ‘The atoll barrier reel’ is roughly square in
shape with a single clumnel {uva) opening to the sca. The reef encompasses a lagoon thu
iz approximately 2 ki wide wnd 14 meters (m) deep,

Un October 14, 1993, o Tuiwanese tuna Jongline fishing vessel named the Jin Shiang Fa ran
aground on the seaward reel front on the southwestern (SW) side of Rose Atoll. At the
lime of prounding, the vesszel was carrving spproximately 100,000 gallons of diesel fuel,
200 galiens of lube oil, and 2500 pounds of relrigeration svsiem ammonia.  As a result of
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e grounding, these chemicals wore relogsed e the marine covironmen, A8l Oetobey
L1993, the vessel was siill aground on the reet ang spalling petroleum Products. (O
October 11, 1993, 4 multdisciplinary  tegm WA asserubled in American Samoa {or
purpose ol making an il Prefiminary gssessment of injuries caused w living res
and habitats at the awal] By the spilled chemicals This reparr
MATING surveys that were condueted as part of thar assessnient.

the
LIFCey
summarices \he resplts of the

ORIECTIVES

The comrdinaed vhiectives of visiting Rose  Atall NWR  weps {4) 10 make ap initial
preliminary asscssment o) injuries caused o living resources and habitats wl the gall by 1he
chensicals spilled from the vassel, Jin Shigng Fa, after itz grounding; (b) 1, e preen seq
turtles (¢ hefanie MVelas) with  swelfite tracking transmitters: and (¢) 1o place coordinale
hench marks at various hecatinns on the woll and ar the sie of the vessel prounding,
Ohicelive: (u) was seomplished by 3 feqm samposed of USFwWS, WMFS, and DMWER
personnel  with  Flim designuted s Principal  Investipator.  Ap emploves of Deak
Consulants, Ine, {BEAK), the environmental consulting company representing the grounded
vessel's insurance company. alse participated in the marine supvevs, Objectives {h) wnd (¢}
Were accomplished by NMPS (Balazs) and NOAA {Hurbison), respectively, and iheir
results are not included in this repart.  Given the  consideralsle constraints  of time,
personnel, logisties, safery, it was our intention that this initin] assessment fucus an the
masl readily docwmented injurics 1o the most viluable resmrees,

PERSONNEL

The overall indjal preliminary assessnicn was coordinuted by Chip Demarest TEFWS)Y and
John Cubit of the National Creeanie angd Almaspherie Administratipn (NCFAAY The survey
lwam members why Participated i the wisessment included the ,I'nl}cl.rmg individusls:

Flizabeth Flim, 1251wy Hawuii
Michacl Molina, USFWS, Hawuil

John Naughton, Natianal Marine Fisheries Serive CNMESS, Hawaii
George Balazs, NMES, Hawaij

Kevin Hurbisun, NOAA. Washington

Peter Craig, DMWR, American Samog

Fale Tuilugi, DMWT, Americay Sunioa

Gil Granm, DMWR, American Samog

Pepper Trail, DMWR, American Sumoy

Iiuhn MeConnaughey, DMWR, American Sitmog
Jerry Russo, DMWR. ARICTIEN Samg

Andrew Kindig, Beak Consultamts, Inc., Washinglon

The individuals  who participated | the  maripe TUEONRCE  surveys  (ncluded Molina,
Nawghton, and Kindig with assistance from Fline, Tuilapi, f‘»Ici‘ummughey. Craig, and Russo,
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Departed Honolulu via Hawadiun Airlines and arnived late in Pago Pago.
Attended overall assessment bricfing by USFWS and NOAA staff.

Attended background and logistics mueetings with staff of the DMWR, (he
USCO, and the Captain of the survey vesael. Bought supplies, loaded the
survey vessel, and departed Mago Page Harbor wround 5:30 pm

Arrived Rose Atnll around 8:00 am. Conducted reconnaissance ol the
southwestern (8W) barrier reel’ lat immedistely  surrounding  the wreck
site.  Planned specific marine resource surveys o be conducted during the
fssessment,

Conducted reconnaissance of marine resources on the 5% lapoon terrace
and lagoon pinnacles near the wreek sie. Conducted guanutative surveys
of burrowing sea urchins, éntrapped oil, giant clam and other moliuse
mortality, hard coral bleaching, and algal turfl bloom on the 5W barrier
recf flar SE of the wreck site.

Conducred qualitative survey of general marine life on the SW barrier
reel’ from and reel slope below the wreck.  Messured dimensions of
grounding scurs on the reef (ront.  Conducted quantitative surveys of
piant clams on the SW lagoon terrace. Conducted surveys of entrapped
oil. giant clam and other mollusc mortality, hard coral bleaching, and
algal turf bloom on the SW barrier reef flat northwest (NW) of the wreck.

Conducted guantituative survey af corelline algal bleaching on the 5W
barvier veel 1lal surrounding the wreck, Measured dimensions ol sandbar
on the reef o, Conducted gualitative survevs of general marine life on
the NW barrier reel’ frond and reel slope just west of the ava and around
the NW corner ol the atoll. Completed quantitative survevs of entrapped
oil, plant clam and other molluse morality, hard coral bleaching, and
algal 1orl Bloom on the 3W barvier reel {lul NW of the wreck site,

Conmdueted qualitative survey of giant ciam mortality on the NW lagoon
piacles and lagoon errace. Depurted Rose Aloll ap 100 pm,

Arrived Pago Poge Harbor weound 300 am.  (Hfloaded survey vessel and
had & meeting w DMWR w courdinate supvey data sharing among the
LISFWS, NMFS, DMWR, and BEAK, Depoarted Pagoe Pago via Hawatian
Airlines around 1130 pm.

Arrived Lonolwlu ar 53:43 ant.

[
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METHODS

The specific marme serveys that swere conducted at Bose Atoll during the assessment were
chosen based on inforation acguired durimg (o) the assessment briefing given by USFWS
and NOAA staft on 10-31-83, {b} the backpground meeting held wt the USCG office on 11-
01-93, and (c) the resulls of our mital reconnuissance  of the wreek site on 11-02-93
Bazed on this information, the following survevs were chosen:

survey of coralline algae bleaching on the W seaward veef marpin and oul

fla.

The extent of coralline algae bleaching on the SW seaward reef margin and ourer reet
Hlat was surveved by visually assessing changes in tie color of the reef along a
transect oviented roughly parallel 1w the barner reel margin. The transect extended
away from the wrech in both lirections,  Mesurements were made of the distances
fromm the bow of the wreck to the points on the reet’ at which 1he coralline algae
coloration appeared normal,  Photos of the reef framed by a 0.3-m” quadral, which
was placed on the substrate, were taken at 100-m intervals along the transeet,

Observations and consensus agresment on the visual extent of bleaching were madc
by Muoling, Naughton, and Kindig.

vey of “hin mortali =

Sea urchin mortality on the 5W outer reef flat was quantified by placing a 0.5-m°
quadrat on the reef substrate at 10-m intervals along a franscet oriented roughly
parallel o and positioned approximately 10 1w lapoonward of e baeder reef margin.
AL cach 10-m station, a count was made of the number of cccupied and unoccupied
boring sea urchin boles occwring on the reef within the quadeat.  The lransects
extended away from the wreck i both directons ontl  TOUR ocoupaney  was
recorded.  Daty were recorded by holing, Saoghien, and Kindig.

murvey of enlrpppod petroleum  products, gt vl angd ather mpll monality, hard
coral bleaching. and wet algal boem on the W reet’ flat,

Five transects. which extended rvoughly parallel to onc another and 1w hoth the
seaward and lageonward reef muarging, were used 1w quantify the extent of entrapped
petroleum products, giant clam and other molluse mortality, hard ¢oral bleaching. and
wiel algal Bloom on the SW reef flat in both dircetions away from the wreek.  All {ive
rransects were done simultanecusly.  The numbers of dead giant clams and other
molluses and the presence of entrapped petroleum produocts, bleached hard corals, and
el alpal Bloom were recorded tor every 10-m seetion of ¢ach tronsect. The transects
werg terminated when it became apparent that none of the above condilions were

being encoumered on any of the vansects. Daa were colleered by Moalina, Naughton,
Kindig, Flint, and MeConnanghey.
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Survey of giant clom mormlity on the 3W and NW lagoon terraces.

The extent of giunt clam mortality on the SW laguon terrace was quantified by five
snorkelers who surveved the terrace in both directions away from the wreck,  Ihe
snorkelers spaced themselves veross the widith of the terrace and swam roughly
parallel 1o ome wnother und tw the lagoonward reef morgin,  The SUNVEY  was
terminuated when dead giam clams were ne longer encountered.  The numbers of Lve
and dead clams observed by each snorkeler were (allied snd [rercent mortalities were
calculated,  These five percentages  were averaged woorepresent the whole area
surveyed, Datn  were  collected by Malina, Maughton,  Kindig, Flint, anmd
MeConnaughey.  The cxient of giant clam morality on the KW lugoon terrace was
surveved in a similar manner, but with only three snorkelers, Data on the NW terrace
were collected by Muling, Naughton, and Kindig.

sSurvey of gencral marine fite vy seleried SW and N'W lapoon pinnacles

The general condition of marine life on sclected SW and NW lagoon pinnacles were
assessed by snorkelers  during random  swims over and  around he pinnucles,
Particular atiemiion was paid o the presence of dead or stressed piant ¢clams and
bleached hard corals. Observations were made by Muling, Naughton, and Kindig.

gral marine lifi he SW MW zoqw wel slopes,

The pencral condition of marine lite vn the SW and NW seaward reet slopes were
assessed by scuba divers during random swims over the reef. Particular amention was
paid to the presence of bleached hard corals. Observations were mude by Malina,
Naughton, Tuilagi, McConnaughey, and Craip.

RESULTS

LISFWSMOA A Tirii:ﬁng_

This bricling covered ihe objectives and  dssociaed logistics of the tial prefiminary
assessinent as outlined in a warkplan that is anached to this report as Appendix A

DMWR Bricling

During the briefing at the DMWR office, we went over the lugistivs of our trip 1o Rosc
Atall with regurd Lo mansporition and sleeping  arrangemients, equipmen  and  supply
availability, and fhod costs. We were told that the Manuatele 11, skippered by Coptam
Alama, was W be our honie and working platform during the trip,  ‘I'wo smaller boats (a
whaler and an intlatable) with owtboard engines would be vansported sboard the M lanuaiele
HI for vse during daily tickl work, Alse. approximately 20 scuba tanks would be available

on the Manyatele 111
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S0 Driefing

During the briefing at the USCU office, we viewed o video of the wreek that was made
during overtlights of the atoll afier the prounding. The video showed zn oil slick
emunating frem the vessel, The slick uppeared to flow away from the aoll in NW and S
divections on diflerent days, while consistemly moving with waves and currents across the
barrier reel flut and inte the lagoon,  This suggested that the spilled chemiculs had spread
along the scaward reet slope on the SW side of the all, ucross the SW barricr reel (1o,
md into the lagoon. A sandbar composed of light-colored scdimems appesred to have
tormed on the reef’ flat adjacent o the ship. Also, an wrea of geen-colored water extending
down the middle of the reef flal and parallel with the reef margins was visible. Finally, wt
least two prominent light areas on the scaward reef fromt were visible behind the stern of

the grounded wvessel, which suggested that the ship had jwpacted patches of reef before
coming Lo resl,

[ econnaisspnce

Prior 10 anchoring at Rosz Atoll, the Manuatele 11l made a briel pass by the lin Shiang I'a
and we noted that the orientation of the grounded vessel was almost parallel with the W
seaward reef margin, The ship’s holl was keeled over wward its port side and its bow was
pointing north-northeasterly  (NNE)  The commplement of line baskets, floats, and other
lishing pear frequently storcd on the stem deck of o longliner was not present, A larpe
amount of tangled longline and other debris was hanging from the ship's port-side railings,
and an oil slick was moving away from the wieek toward the NW. The smell of diesel was
strong 23 we passed the wreck, heading roward the ava where the captain wanted 1o anchor

the Munustele 11T,

A ground reconnaissance of the SW barrder veel Mut surroanding the wreek was made, with
particular anestion being paid 10 linding marine coganisms that would Fe good indicators of
the aerigl exient ol the chemical mpocts assoched with the grounding.  On the way 1o the
wreek site in one of the small boats, we cntered the lagoon through the ava against a very
steomg and turbulent current. At the site, we immediately observed a large umount of debris
fegl, votlon and nvlon longlines, stwinless steel spaps and swivels, fishing aprons, shirts,
pants, shoes, 12-volt buttery, radio direction finder, picees ot broken piastic wnd wood from
the wreck, pols and nuscelloncous tems from galley, towels, video and audio tapes, eic.)
tromy the wreck that was strewn across reef lal. Most of this debris appearcd 1o be spread
away trom the wreck toward the lagoon m a generally WNE divecuon.  There was a strong
smell of diesel in the air. Longlines, clothing, towels and other porous debris items were
soaked with diesel.  All debris items were oily o the 1ouch.

A sandbar composed of calearcous sedimems <deposited by waves refracting around the
wreek had formed berween on the reef between the wreek and the lagoon, Thix was the
same sandbar visible mothe video we viewed al the USCG office prior w0 departing Page
Page. Although the sandbar had a conveluied perimeter, it was measured W be



approximately 15 m wide and 60 m long with its lngoonwand edge approXimately 100 m
awny from the wreek, The sandbar, which appeared 10 be migrating toward the lagoon
with some lateral spreading, had scoured the reef flar between itself and the wreek, Also,
the sandbar sediments had tilled in numerous eracks and fissures 0 the peet {lal sulistrate.
W dug e the sundbar and found that the subsurfuce sediments bad gone anacrobic,
exhibiting a characteristic black color and strong hydrogen-sulfide smell.

The outer reef {lat and roel margin of the barrier reel at Rose Aroll are extensively
encrusted with the coralline alga, Lithothameion, which cxhibils o rosy pink color when
lealthy., However, over g relatively wide portion of the SW outer recl flal und rveef margin
';mmum‘lmg the wreck the coralline ulgae was observed to be very fuded in color. Near the
wreck site, totally and partially hleached corals {mostly Feiviv, some hwrﬂr.:pﬂrf: and o few
Acroporny were present. These corals appeared taded near the swreck, and they gradually
repained their normal color with greater distance away from the ship.

Mumerous boring sea urchins { Echinomerra mathaei) had coloniaed the 3W seaward ouler
reet flar and reef marpin. Near e wreck, the urchin holes had been filled in by calearcous
sands from the sandbar, but farther away from the wreck the boles were empty.  Still
tarther away, sea urchins began appearing in some of the holes, and eventually nearly all of
the holes examined contained urchins.  Also, smull clumps of a benthic, calcareous green
algn (Halimeda) and small coral heads (Pocillopora) were sparsely scattered over the
seaward portion of the ower reef {lat. The Hualineda was absent from lhe scoured arca
immediately adjucent o the wreck and was present, but bleached or partially bleached (tips
vnly) further away from the wreck., The bleached [lalimedu clumps lagoonward of the
wreck had been colomized by a brownish/greenish twrf algae

4  depressed, tough-like area near the middle ol the ieel flat was oxamined. A
brownistvpreenish colored algae (very low turf) wuas present over much of the subsirare,
Ihis was the same area of zreen-colorcd water visible in the video we watched at the
1'SCG office in Pago Page. Recontly bicached corals of the genera Favia, dcoropora. and
Vomtestrea, recently dead plamt clams (Tridocnue maexima) and pumerous recently  deud
molluses  (Le. Cyvpraca wosetr. Morada wva Stombus sp were seen within the
depressions,  Recently dead giam clams with decompusing lissue were abserved.  Scars un
nearby rocks where the clams were previously attachied woere clearly visible.  During the
reconnaissance. four dead giant clams thit were between 3.5 and 7.5 inches in valve lenpth
were observed.

An wvilv sheen was visible on the surface of water over the trough-like area near the middle
of the reef’ flat.  The sheen appewred 1o be coused by slowly releasing il entrapped in
holes, cracks, and other interstiecs in the rocks and sediments within the reef depressions.
Turning over 1ocks and disturbing accumulated sediments, consistently eansed oil e rise to
the surfoce of the water,  The wrwowst of oil that was sull present in the enviconment at the
site wis surprising. Al of the debrg we eocountered during the reconnaissance was diesel-
soaked, and the smell of diesel was strong in the air over the reef.

-



wumerous desd tests of the burrowing heart ueehin tLoventg vlongata) were secn lying
amidsl vil-soaked wreck debris on the sandfrubble substrale of the KW lagoon tarende, The
debris scen on the terrace was similar 1o that seen on the adjacent veet flat. Also, several
recently Jdead giamt clams with decomposing  tissue were suen near FOCK OULETOPS.  SCATS
from the formerly attached clums were often very obvious on the nearby owerops.  On
some of the owterops only dewd glant clams were present, but on ather outeraps both live
and Jead clams wure present,  This suppested than giant clam mortality was patchy. During
most of the survey, the smell of dicsel was very swonp.  Dicsel fumes could be felt when
breathing, and fuel could be wsed m the water,

Afer the reconnuissance, Moling, Navghton, and Kindig began planning more specific
surveys 1o be conducted dunmg the rest of the trip. We decided 10 focus the surveys un the
W barrier reel surrounding the wreck site, including the seaward reel slope. lapoon
terrave, and lagoon pinpacles. Based on (a) the apparcemly greuter injury (o reef-flat manne
resources NNE of the wreck, (B) the general NNL spread of the majorny of wreck-
associated debris on the reef flat. (¢} an ohservation by MeConmuughey of longline geur on
the reel near Sand Islamd, which is located newr the wva, and (d) the stronyg current cxiting
the lapoon through the ava, we concluded that the NW side of the awll wus down-current
from the wreck site. Therclone, we decided 10 also survey lor injuries to marine life on the
sepward reef slope, lagoun lerrace, and lagoon pinnacles on the NW side of the atoll.

Survey of Coralli
Outer Reef Flat.

The coralling algae (Livhorhconnion) bleaching wansect began 630 m SF of the wrcek,
extended to the wreek, and lerminated 550 m NW of the wreck. At 650 m SE of the
wieck, the coralline algae exhibited a normal vosy colivation.  Detween G50 m and 200 m
wit of the wreek, schools of reef fishes (Le., Scoridac and Carangidae) were scen traversing
e reef flat. At 200 m SC of the wreck, the coraliine alpac started to appear vellowish-
Weown. ond it continued 1o Gade to @ dinty cream color closer to and munediately
surrounding the wreck. This tuded condition persisted along the wansect MW ol the wreck,
bt normal coloration praduddly retwrned with inereasing dislance from the wreck. The
culor of the coralline algac appeared normal ut a distance of 250 m NW of the wreck.

Survey of Sea Urchin Mopality on the SW Outer Reef Flat

‘The burrowing sen urchin {Cehingmemra matheed) mortality transeet vxiended 200 SE and
A0 m NW of the wreek,  Immediatcly adiacent w the wreek, the middle 20 m of the
transect crossed reel that had been scoured and titled in by the sandbar sedimems. On buth
sides ol this zone the trumsect traversed spproximately 40 moof reel that had been scoured
bt not filled in. Mo sca urelhins were seen within these combined sectioms of the transcct,
AL 50 m either side of the wreck. sea wrching began appeating in some ol the holes.  One

hundred pereent sea urchin vecupaney of the holes was tirst recorded at 160 m 56 and 170
m NW of the wreek.
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L i and turf algal bloom on the SW resf flat,

‘The five pamallel transcels cxlomded from 200 m 5E w 300 m NW of the wreck, The
presence of oil entrapped in the reef’ was recorded between 190 m SLE and 440 m NW of
the wreek, A consistent presence of oil was recarded within the trough area in the middle
of the reet flar between 1200 m SE and 440 m NW of the wreck. Recently dead pgiant clams
were recorded Detween 40 amd 310 m NW of the wreck., Approximarely 60% of the giant
clam mortality occurred between 190 and 220 m NW of the wreck, and 50% of the
mortality occurred within the trough arca.  Other recently dead molluses were seen between
190 m SE and 430 m NW of the wreck., Approximately 55% of the moliuse mortality
vecurred berween 100 and 300 m NW. and 71'% of 1the montality ocewrred within the vough
wed. Recently bleached hard corals woere recorded between 200 m SE and 460 m NW of
the wreek., Approximately 71% of the coval bleaching occurred bubwesn 10 and 280 m NW
ol the wreek, and 68% of the bleaching vecwrred within the trough wrea. The presence ol a
brownish/greenish el algal bloom was observed between 200 m 5E and 500 m NW of the

wreek, with the arca ol densest concentration judged 1o be hetween (Y0 m SE and 370 m
NW.

Survey ol giant clam mortality on the SW MY lerrace

Ciiant clam mortality was surveyed on the SW lagoon errace between approximately 20 m
SE and 400 m NW of the wreck. The number of giant clums observed per surveyor within
this area ranged from 16 1o &0, and giam clam morality observed per surveyor ranged from
54% to Yd%. The average piant clam moertality om this pant of the SW lagoon térrace was
approximately 75%.  The last dead clam found duping the survey on this part of the 5W
lagoon teérrace was approximately 400 m NW of the wreck,

The NW lagoon terrace was surveyod from the wva to the larpe pinacles m the NW corner

M The amount o1 debris (eardboard picees. clothing) on the l'ag[:-nn sithsirile

ingrepsed noticeably 03 we ppproachud the corper,  The NW reel showed clear signs ol
having been severely impacted by past hurricune waves {en., very large coral blocks that
were loppled over), but for the moest part the rect appeared 1o be relatively healthy., |
chserved an estimated 3530 live, giom clums during the swim between e ava and the NW
corner of the lagoon. Six recemly dedl clums were seen on terrace vulereps not far from
the ava, The atachment scars fiom these dead piant clams were visible on the oulcrops
and they appeared very sinulor those observed on the 8W lapoon terrace.  We circled
arcund the large NW pinnacles and continued the supvey back to ihe ava, but closer to the
re:f flat, Hn the way Lﬂck 5k Ilu. :H pmt of b”""‘" sea tntle skeleton L fnund Iear

e —\_.
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Survey of wenerul marine life on selected W amd NW lagoon pinnagles,

I peneval. mavine iife on the double pinnacle ESE of wreck appeated relatively heaithy.
WVisual signs ol il inpacts o maving biota on the double pinnacle were not scen,  Giant
clam abundance on Ow double pinoacle was impressive (= 750 clums), but reef fish
abundance was surprisingly low.  No sharks were seen. One young green sea trtle was
observed near the base of the double pinmacle. Mo recently dead prant clams or debris from
the wicck were seen on (he double pinnacle or on the surrounding lagoon floer,  The
absence of large-sized reef fishes af the double pimucle was siriking.

No visual signs of oil impacts 1© marine biota were seen on the single pinnacle NE of
weeck,  However, wreck-ussociated debris (gp., mattross, clobing, cardboard) on the
lugowm floor surrounding the single pimacle was observed. A large pile of old giant clam
shells from past harvesting was present wt the base of the single pinnacle.  Fish biomass
surrounding the single phowcle wus lower than expected. A large amount of wreck-
associated debris (g, cardboard picces, wood shurds, clothing, manresses, fishing pear,
hugs, plastie, ete.) was spread across the lapoon floor between the single pianacie and the
lagoon ferrace,

On onc of the large pinnacles in the NW corner of the lagoon, five recently dead giant
clams were observed. In gemeral, the maring life on the NW lagoon pinnecles appearcid
siressed,  The water in this corner of the lugoon was very turbid.  ‘The biomass of reef
fishes surrounding the larger pinnacles was greater thun the biomass seen near other lapoon
pinnacles closer 1o the wreek site. Mevertheless. the overall reel-fish biomuss still appeared
unexpectedly Jow in view of the protected statas of the atoll.  One large harracuda
(Splnvaena barvacndu), several moderately-sized bluefin trevallevs (Carany  melampygus)
and snappets (Le., Lifares gibbus L monostigmus. L bolvr, Monoiaxis grandocilis), and
schools of small snappers (e, Cuathodenres gureoiineainy) sod woatlishes (e, Muilloides
THRICTHEHSIR] Wele seelt. f';urgt::'-:1ﬁ~:h::5 { Acanthuridas’ and bl.ll:tl.*rll*_-.'ﬂshuu ll:::h._lljtl;Hjl.'ﬂ'tlhjuﬂ}
were among the most commaon fishes seen.

survey of geperal maring life on the W and NW seaward 1esf slopes.

Molina, Naughton. luilagi, and MeConnaughey made a scuba dive on the SW seaward yecf
slope ar the wreek site, with Kindig and Russo assisting in the dive boal, We entered the
water behind the stern of the wreck 1w measure the reef scars created by the grounding.
The water was choppy and the drop poimt for the dive relative 10 the position of the first
sear (the one farthest behind e grounded  vessely was an educeted guess.  On the way
down, a large. male green sea turtle was observed cruising in midwater over the reef

dropoff. = = i - :
et L LS
Our observatons dicated that the vessel hit the reef while waveling parallel to it and then

skipped across two spurs (depth 3-4 m) before coming o rest on o thied spur. Molina and
Tuilagt mewsured the two svars farthest behind the vessel to cach be approximately 40 m

i



long and 15-20 m wide, There wis a4 natural rect” proove that was approximately 12 m
wide hetween these two scarred spurs. The scar vinding 2t the stern of the wreek appeared
deeper and more rounded than the first tae sears. and also contained 4 narrow depression
that was created by the vessel's heel. The wps of the scarred spurs were relatively flut and
smooth, apparently as & resull of the vessel shearing off and pulverizing the upper layer of
reef, including its veneer of living biotn,  T'he scarred substrate was beginmng 1o be
colonized by algal turl. Numerous juvenile surgeontishes (especially dcantimrny ofivacens ]
were seen grazing on the

The wreck was rocking with the swells and making eerie, creaking sounds as we cautiously
made a visuul inspection of the reef surrottiding its hull. A tremendous amount of debris
was piled on the recl below the vessel gnd was hanging into the water off the vessel's stern
and pare railings,  Uhe hanging dobris wis mistly lungled longlines with ather items caugli
within: the tangles.  Debris on the reef ineluded many coils of lemgling {cotron am
monoefilament), stainless stecl tabs and sieves, fishing rools, miscellaneous pulley items,
clothing, boots. aprons, video lupes, zine anodes. metal, fiberglass, woed, and other ilems,

> Mo fishi 00ks wore seen, which was surprisinge.  Two main ureas of coral rubble
-\_-—-—"'_;?'_,_ : — _!

(pulverized reel) extended down (he reef slope below the vessel hull 10 a depth of
approximately 10 m. These rubble piles had buried benthic marine organisms und a large
amount of vessel delwis, as evidenced by tlie numernus pieces of fishing line and other
items observed sticking oul ol the rubble,

Coral and algal cover on the reef near the vesse] appedred lower and higher than expecied,
respectively,  Much of the reef subsuate had been colonized by it and fleshy algue.
Overall fish abundance wus lower apd  individual fishes were smaller than what wus
cupected. Linge camivons fsh were relauvely scarce. A few species of herbivarous fish
were relatively well-represented.  Time did mot allaw the compilation of o species |ist, b
the  dominanl  lishes  inchuded  faire  basslets  ( Protdaniiioy Pasealus),  surgeoniishes
lvantiirns eldivacens. Maso fitnearesy, and  damselfishes (Chromns  acares). Nov_sharks
were seen. which also was surprising,

Malina, Naughton, Tuilagi, ad Craig made 2 scuba dive on the scawurd reef slope pear the
NW corner of the aoll,  Russo dropped us o the water east of the NW cornce and we
dritted around the corer wwand e wreek site. When we ended the dive we were nearly
half way o the wreek from the NW comer.  Oup main objcetive for this dive was 1o
investigate the biomass of reef fish ihabiting the upper rect slope away from the wreek in
an atempt [0 gain Some perspoctive on our eurlier ghservations of surprisingly low numbers
and individual sizes of many reef fishes soen in the tagoon and on the reel slope helow ang
immedimely surounding the wreek,

A plasue fisherman™s apron, similer to ones scen on the SV harrier reef flat angd lagoon
\EPrace. Was scen very carly during the dive. The upron was cought on a coml head on the
recl slupe in abow 7.5 m of water. Overall. tish hiomass on this part of the reel slope
appeared greater than the binmass observed near e wreck, withough many [ishes were still



relatively  small and ot abundant,  especially  smong  common  ed-fish  species.
Surgeemfishes (e.g., dcamthens achilles, Naso linoratis) were among the most abundant and
ubiguitous fishes seen, and many =mall groupers (e, Cephalopholis argus, C. wodera,
Gracilu alhomarginata, Auyperodon lcacagrammicns) were present, A few moderately-
sized midwater snuppers (g.g., dprion vireseens, Lutfamus behir), 2 large winsse (A earas
arguia), and twe large milkfish (Chanos clianos) were seen. A small group of jacks
(Corangmdes orthogrammus) and theee larpe, male preen sey turtles were observed. o

sharks were seen during this dive.

Molina, Naughton, Craig, and Tuilagt mude o seuba dive oo the NW scaward reef slope
immediately west of the ava.  Numecrous {ishes were observed in and newr the ava,
cspecially a large school of the twinspul supper (Luticoms bodiar) and a large school of the
big-eve trevally (Carany sexfusciats).  Immediately west of the ava, the reet tace uppenred
o be favorably oriented away from 1he dumaging effzets of lrequent storm wave assault,
Coral growth on this part of e neefl slope appeared relwtively healthy, cspeciatly within the
protection allimded by o series of nawwal reef grooves. A lurge colony of plute coral
(nrhinarin  renfformis) was seen in one luge proove that extended 1o o depth of
approximately 27 m. Overall, it appearcd that the reef slope in this wrea had been spared
the widcspread hurricane domage that was still visible at other arcas of the atoll. Hurricae
damage on the reel slope became cvident, however. after the reef curved west of this
relatvely protected section and assumed o ouwe exposed orientation,  Reefefish shundunce
was noticeably greater near the ava and within the refatively protected section of reef, We
observed a large school of blackspol barmacuda (Splyracna , forsteri} spiraling up to the
surface Trom o depth of about 40 N and o large school ol hig-eye trevalley (Carany
sexfusciaing) circling by in midwater. One male, green sea turtle was seen resting on e
bottom at & dupth of approximately 17 mo e

SUMMARY

The results of the initial prefiminury asscssment of chemical injurics caused 19 maiine bint
and habitats al Rose Atdl NWR as 4 result of the grounding of the Taiwanese wna longline
vessel, Jin shiang Fa. include the fullowing:

[, Bleaching of coralline algae {Lithetieinnion) over a Jistance of 630 m un the seaward
reef margin and outer veef fat along the SW side of ke awll;

|t

Sea urchin (Feliinometra mathoen) mortality over a distance of 330 m on the scaward
vuler teel” Mt along the SW side of the atll:

1, Giiant clam (Triducsa masima) moriality over a distanee of 270 m on the reef Nut
alomg the SW side of the atoll:
4. Other molluse (miscollaneous gastropods) monality over o distance of 620 m on the

reef flat along the SW side of the aoll;

12

=



1
.
d
—
L |
m
™

I
11
i

5. llard coral (Primarily Fonga bleaching aver 4 distance of' 660 1y on e

reef fly alony
the SW side of the atell;

o Tuel algal bloom aver 4 distance ol 700 o the reer {1y along the Sy side of fhe
atoll;

7. Apprcnximatcnr 75% mortulity of piant clams qyer 420 m on the lagoon teprryea along,
the SW side of the wall;

E. Less than 5% it clam mort
i

ality v the NW lagoon terres md the pinngejes ar the
NW corner of the lagwoon;

Also. the amoyn; of oil wapped in heles, eracks. and  other interstices rocks and
stediments pver o distance of §79 ™ oon the geef 11y alng the SW side ol the aroll wag
surprising, |y appenred that oil fyay heen driven inrg the reef by waye lon. It wae
evident that qil had been soukud up by porous wreek debris wnd taken 10 the reef boton,
over a widespread aren g4 the dubris gank und was distrilieg by lagoon Currents, e
cffects ol u sy, Erislent relegse oL entrapped oil gy LS further ANJUTICS 10 waring
__biots and Tiabitare VEr time. The ghsepped abscnce of sharks ang e low abundanee op
reef fishes “near (he wreeh site may faye been related 1y 1he Presence of chemicals in the

itler.  Fishing pressype docs poy PPEAr 1o he the PrINArY cause of the observed |ow reet
fish abundance Because of the Rose Aoy Brolected status, rejative solution, apd resiricied
decessibility throuply iy singhe, narpow, and shallow g4y

Finally, during the 1ime SPeBt al Ruse A, e raw sy €Y data collecgwt ny individual
am members werp tabularized thy Malina) and graphed (hy Kindig), Agier felurning o
Paga Pago, COPICS of thy 1uhles ad figures wepe made for TEFWS NMFS, DMWR, und
BEAK personpel, Copies of these W data tables ang Bigures gre aitached 1o iy Feport as
Appendix B, A LUpy of Mulina's fielg notes from the P is attached gg Appendix ¢,

1oy
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ROSE ATOLL CHEMICAL DAMAGE ASSLESSMENT - FIELD NOTES

Michael Mulinu, U8, Fish and Wildlife Service, Pacifie Tslands Office, Honoluly

10-31-43

Truveled from Hawait 10 Amwrican Samoa with Beth Flin (L'SFWS), John Nuughton and
Geurge Balues (NMFS), Andy Kindig (Beak)

Arrived Papo Pago during heavy rain squall at approximutely 9-30 pm (AS lime). After
peking up baggage, we met with Chip Demaregt {USFWSY) and John Cubit (NOAA)Y and
Kevin Huarbison (NOAAY and Fale Tuilagi i DMWR)Y for Bricling on logistics and ubjectives
vl the Rose Atoll damage assessment survey work, Flint was made Principal Tnvestigator
m charge of the surveys. The courdinated obiectives of our visit 10 Rose Atoll Wational
Wildlile Refuge (NWR) included (a) assess the damage caused 1o aloll resources and
habitats by the chemicals spilled from the toma longline vessel Jin Sluang Fu after its
prounding; (b) fug green sea turtles with satellite tracking transmitters: und (¢) lace
coordinate bench marks al various locations on the atol] and ot the site of the vessel
vrounding, Objective (a) was to be accomplished by a multidisciplinary team compused of
USFWS. NMFS, DMWR and Beak personnel with Flint designated as Principal

Investigator.  Objectives (h) and (¢) were to be accomplished by Balazs and Harbison,
respectively,

Spent the night at the Rainmaker Hotel in Pago Pago. Slept well,
11-01-93

Bvself. Flint. Naughton, 1larbison and Kindig had moming mectings with Craig, Trail,
Grant. MeCommaghey, and Tuilagi at the DMWR office. During the mesting, we wenl
aver the logistics of our trip 10 Rose Atoll with regand to trunsportation and sleeping
wirangements, equipment and supplics, und food costs. We were 10ld that the Manuate]s
Hl, skappered by Cuptin Alama, was to be obr home and working pladurm during the 1rip.
Pwo smaller boats (2 whaler und an inflatabler with cutboard engines would be tansported
aboard the Manuatele ]I for use during daily field work.  Als, approximately 20 seuba
tanks would be available on the Maouwele |11

We also mer with Lo Odre Rick Kaser of the USCG an his office. We watched a video
made during overflights ol the vessel and atoll after prounding, We were told that the
vessel was carrving approximately 100,000 gal. of diesel, 500 gal, of lube vil, and 2500 Ibs.
of ammenia.  No ather types of toxie substances were idemtified us being on board. The
vessel had departed Pago Pago aler refueling just prior 10 the grounding. Mo ropairs were
mide 1o the vessel while it was in port.



Phe video showed an oil slick cxicnding wway from tle ship 11 both south and norihwest
directions, the predominant direction appeEanng 1o reverse on dillerent days, The slick
could be seen over portions of the barrier reer fat amd in the lagoon. A sandbarberm hud
begun w furm on the reef flar adjacent o (he ship, and area of green-colored water that
extended parallel 1w e ship over the middle of the reet tlal was visible,

fick explained thal the vessel thar the Manuatele )1[ was a 110-ft ymud boat built in Seaule.
I asked Rick if the vessel was in pood working order, cspecially with repard 10 engines,
radios. and safety cguipment. We were told that the USCG had inspected the Munugtele |1
and had found some problems, bur that the problems had boen corrected and the vessel was
currently in safc and scaworthy condition.  Afler this mecting, we went to the Manuatefe 11
ta meet with the captain and crew 10 make sure they understood that no harvesting of
marine life was allowed in the Rose il NWR. Most of the crew had not returned to the
ship from their lunch break, bur we spoke o Capr. Alama and explained the harvesting

restriction.  After the brief meeting, we had lunch ot the Roinmaker g then prepared (o
load the ship.

We loaded the ship and departed Pago Pago harbor around 3:30 pm. We were well stocked
an board. including scuba tanks and two small dive boats (whaler and inflatable), which
were loaded oo the ofterdeck for transport 1o Rose Atoll Passengers included myself,
Flint, Naughton, Bulags, [Harbison, Kindig, Craig, Tuilagi, 'rail, Grunt, MeConnaughey, und
lerry Russo (SPC masterlishermean).  Before dark, we saw numerous seabirds ont around
the hank area south of Tuluils und Aunuu islands. Crashed nn flaor in wheelhouse until
space uvailable in lounge below. Weather was not the best - winds 25-30 kis ESE. swells
10-12 fr, water rough. Bumpy ride for all, some gl seasick,  Cngine problem during the
night.

11-012-93

Rough weather cominued inty buday. Rose sland in sight sround 7-45 amn.  Fngine
probhlem corrected overmight, but now S8H 1adio not wuiking {receiving only) 1o vontact
USCG w planned time of 8:00 am. Ay upproximately 900 am, a C-130 overtlew us and
we wore able o make contact with the plane via VIIF radio. We explained our radio
problem and asked than the plane relay info w USCG back at Pago Pago. 1t was & reticf i
see the C-130 overhead. bul it was o linle discouraging W see it "buzz” Rose Islund und the
subsequent serial chaes that seemed 16 Lnsie among the seabirds on the island,

After the call, the vam mel 1w EC Over survey objectives and rojes EVOCYOIW wis expected
e play m achieving them. Approached wrecked longliner irouny 9:30 am, noling it was
grounded in an orientation parallel with the seaward reef margin, baw pointing N'W, and
kecled over toward port. As we approached. i became ensier 10 sce oil shick moving NW
awny from it, large amount of tanpled lungline windl other debris hanging from the ship, Iy
appeared a5 il the nugority of the longlinesAloas normally stored on the stern deck were o
bmger on board. The smcll of diesel was strong.
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At around 10:00 am tricd o anchor fust outside of the atoll’s only channel (ava) Whrfm
there wis @ strong cunent exiting the lagoan.  The crew dropped 1_1"'-' “’I‘“er and pan
popped out of an anchor ehain shackle and the anciior was lost, Caoptain Alama decided 1
drift while the small buasts were put over the side. ted off, and loaded for a shore run. The
shore party loaded the whaler and went in ar around 11:00 am. The inflaable followed
wopn after. Later, some of the erew attempied (o locute the fost anchor, but were not
successful.  Tuilugl found a different older unchor tinmly buried in scdiments that he used
for teing off the Manumele 111 Anchor depth was about 35 11

AL approximaiely 2:15 pm Naughton, Kindig, Craig, Tuilugi (boatman), wud 1 took the
inflatable through the ava and across the lagoon fo near the wreck site. The inflatable was
very slow with the five of us and our gear, We ned the bout w rock outcrop on lagoon
rerrace and walked onwo barrier reef flal 1o do visval reeon of the wreck and shallow
portion of reef ground it. We immediately noted a lavge amount of debris lrom wreek
strewn across reef flar (coton and nvion lopglines, swinless snaps and swivels, clothing
(fishing aprons, pants, shirts, shoes cte. ), battery, R, plastic anu wood picces of ship,
pots and miscellancous tems from gelley, lowels, video and audio wpes, ete, Strong smell
ol diesel in the air. Longlines, clothing, towels cle. were soaked with diesel. All debris
was oily 1o the wuch,

Thure were depressed arcas in the middle of the barrer reef flat where we found recently
Meached corals (Fevia, Avropera, Monwiasirea), recently dead plant clams {(Tridocna
sraxim) and numcrows recemly dead molluses (Cyproea moneta, Morula wea, Strombus
sp.). An otly sheen, which we saw on the surface of the water over this depresscd area,
appeared to be coming from uil trapped in holes. cracks, and other imerstices in the rocks
and rubble within the depressions

A sand‘rubble berm hevween the wreek and the lagoon bad formed rom sediments
deposited by wavesicurrents refracting around the vessel. This was same sundbar/berm
visible in video tape wo viewed at USCG oftice prior W departing Page Pago. The berm
wis approximately 15 mox 60 moand is lugoonward edpe was about 100 m away (rom the
wreck. Subsurface sediments in the berm had gone wnaerobic (H,S smell and black
appearance},

Reef flar substrate between the berm and the wreek appeared recenily scoured, The
coralline algae (Litherthiammi} on the outer reel Nal surrounding, the wreck was very toaded
in color (appearcd bleached). Numerous holes created by burrowing sca urchins

{ Mehinometra mathaely were seen all along 1he scaward portion of the outer reef flat. The
holes nearvest the wreek uppuaed either empty or tilled in with caleareous sediments,  Small
clumps of a bemthic, calcareous green alga (Healimedi) and smadl coral heads (Pocillopora)
were sparsely seartered over the scawiard portion of the omer reel flut. The Halimeda
clumps lagoonward of the wreck appeated bleached and had been colomized by
brownish/greenish el algoe,
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Near the wreek site. we noted bleached (otul and partial) corals (nostly Favia, sume
Pactlfopora, and few dormpora). These corals appeared faded s the wreek. and they i
pradually regnined their normal color with preater distance away tiom (e ship. The reet ic
ualensively encrusted with corailine alpac (Peralithon, which normally exhibits a rosey
pink color, However, the vuter reef flat, and especially the seaward reel’ margin,
immediately swrounding the wreek appeared very fuded (dirty cream color).

Wo walked along the outer reef Mar southeast of und away trom the wreek and noted that
the senwurd reef margin hud been colonized by numerous boring sex urchins. Near the
wreck the urchin holes had been filled in ty caleareous sands, bul Gurther away {rom the
wreckh the holes were empty. Siill further away, we began fo see urchins (Echinemerra) in
some of the holes, and cventually all the holes appeared 10 conluin urchins. We noted also
that the mucroulga (Halinedhe) was absent from the scoured srey and present but bBleached
or partially Weached (tips) farther away from the wreek, We walked al least 100 m 10 the
SE and then returned 1o the wreek site and comtinged walking down the outer reef flat near
the seaward reef margin away from the wreck 1o the NW,

We timed this visit to the wreck site with the low tide period. By the time we started
walking NW from the wreck, the tide was starting to flood. We noted a brownisligreenish
colored algae (looked like slime or very fow trf) over much of the substrate in this
direction, Wo walked w least 350 m belore we noted that the color of the substrate began
10 relurn o moere nataral reet’ color. We conld see o sheen on the surfuce of water thal had
collecied within a depressed trough arca newr the middle of the reef flai, and we walked in
to check il un Lhe way back to the bom. As we got close, we noticed recently dead giam
clums (Fridacna meximey tha still had roting meat in them. We could see the nearby
scars on the rocks whore the clams were previously anached. We aited 4 dead clams that
were between approximately 5.5 and 7.5 inches in vulve length.

We twrned over rocks and deageed our feer through sediment piles ard consistently spw ol
sheens rise to the surface of the waler, We were surprased that so much ml was srill
present in the environment at the site. Al debris we cncountered was diesel-soaked and he
smell of diesel was stong in the air over the reef. We walked buck to the boal and
returned to the Manuatele TI1 o approximately 2:00 pm.

When we pproached the Manugiele 1], T noticed several crowimen and Capl. Alama
bandline fishing from the ship. Thev were catching primarily jacks 1 Caramy fuguliris
Carangoides orthogrammus), soappers | Apharens Surea, Lutianus gibhus), and groupers
\Cephaiopholis weode). The small boats were tied up 10 the Manuatele T for the night.
Nuughton, Kindig, and | discussed the day’s field work and began planning specitic marine
surveys we wanted 0 conduct durimg our allotted time 2t the aroll,

11-0)3-9°
Woke up oo windy, grey, iainy mwming. After breakiast, met with Naughien, Kindig,
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and McConnaughey to plan survey work for the duy. We :‘.-::'t.ded_l.u examing Iug_'.uun
pinnacles downcurrent from the wreck site due to the '..I].‘-'F«'l..'.!"'-"ﬂ-tj.ﬂll by MeCuonnauphey of
lonuline gear on reef adjocent (o Sand Islund on the opposite side of the IﬂEum] near the
ava. At wpproximately 10:30 pm, Tuilagi joined us and we headed out in the Boat 1o
anorkel the double pinnacle FSE of wreck, Water was very rough due to an ESE wind
fetch across lagoon. The double pinnacle appeared normal; no recently dead Tridacne o

delris from wreck were seen within its vicinity, The absence of large-sized reef fisiics
the pinnacle was striking.

We then moved 1o the single pinnacle NE of wreek and agam found no visual signs of wl
impacts o marine biote.  [owever, we did ohserve debris (cardhoard, clothing) strewn
across the lagoon floor not very far lrom the pimnacle, A large pile of old Triduena shells,
apparcntly from past harvesting scssions. was seen at the base of the minnacle. Fish
biomass swrrounding this pinnacle also was lower than cxpecied,

From the single pinnacle we swiam toward the barrier reel in the direction of the wreck and
passed over an increasing amoum ol Jebris (cardboard pieces. wood shards, clothing,
matlresses, fishing gear, bags, plastic).  As we moved over the sandirubble lagoon terrace,
numerous dead tests of burrowing sea wrchins (Family: Loveniidae) were seen amidst the
debris. which was all ¢il soaked. Several recenily dead piant clams with decomposing meat
were {ound near rock outcrops on the terrace.  Scars from the formerly attached clams were
ollen very ubvoius on nearby rocks.

We decided to spuce ourselves across the width of the terrace and sweep NW until all
Tridoena morality appeared to stop. We saw anly dead clams on some of the outerops, but
an others we saw both live and dead clums, suggesting that clam maortulity was patchy.
Naughton and Kindig estimated that the clam mortulity on the lagoon terruce outcrops
appearcd fo cease approximately SO0 i NW of the wieck. During must of the swim, the

smell of diesel was very strong and 1 could teel the tumes when | breathed and could taste
the fuel in the water.

Al noem we ook boat 10 Rose 1sland 1o cheek on Balazs turtle-tagging team and el o tour
of the ssland by Flim, We retarned to the Maguatele 11 for lunch al around 1:00 pm.

After lunch. we decided 1w tuke more people back to the wreek site 10 survey the reef flan at
low ude. Maughton, Kindig, Tuilagi, MeComaughey, 1lint, and myself took off lor the sie
at approximately 2:15 pm. Our Grst task was to use a 19-inch quudrat to measure the
percent occupancy of burrowing sca urchin (Echinometra) holes alomg a transect on the
ouer reet flar that extended 200 m SF and 200 m NW of the wreck.

mext, we spaced ourselves across the width of the reel Nat tapproxmmately 200 m total
distance) and surveyed for ihe visual presence of ail, benthic green wlgal turf, freshly-dead
molluses, live and dead Triduena, and bleached corals along live parallel wansects. The
tranzects were oriented roughly porallel with and between the seaward and lagoonward reet
margins.  Data were recorded for exch 10-m section of the transects.  The sur By



continued until it became apparent that ail, green algae, and dead lvidacna were no ionger
encountered on any of the transects. 'Me completed the S trunsect, wvhich extended 200 m
[rom the wreck, We returned to the Manyitele LLL b approsimately 430 pm.

’rew night fishing for jucks {Carany lugubris), snappers (Lrajaniy Sobar, L kesoira, [
wihbuy, Aphavens firce), groupers (Cephadopholis weodessy, and squircelfishes
{Sargocentran spiniferum, Myeipeistis bermdti). Dased on the relatively small size of
individual fishes, it appears that the reet-fish stocks at Rose Atoll are being exploited.
However, hecause {a) the atoll is 50 izolated, (1) the small, shallow ava allows only small
hoats mte lagoon. atil (¢} the atoll is under protected status, this siluation dues not seem
likely. During the night the Manuatele HT almost hit the reel ufler the current shifted. To
avoid the reef, the captain goosed the vessel forward quickly and some of the crew’s
Hshing line got caught around the propeller shaft,

11-04-94

Nefore we pot going with the day’s survey work, some crew members dove 10 remove the
lishing line {rom the prop shatt. They also tied our temporary anchor line to some floats so

we ¢ould temporarily move the Manuatele 11 to the wreek site and be able to tie back up
near the ava later.

Al approximatcly 9:00 am, MNaughton, Tuilagr. MceComnaughey. and 1 mude a survey dive
an the longliner, with Kindig and Russo in the dive boat. We entered the water behind the
longliner's stern to measure the veef scars created by the grounding. The water was choppy
and vur drop point for the dive relative 1o the pesition of the first sear {the one furthest
behind the prounded vesseld was an educated guess. On the way down. [ observed a large.
male green sea lurtle cruising in midwater over the reel dropoft.

Owur observations indicated that the vessel hit the reel while traveling parallel to it and
skipped across two spurs (depiht 3-4 m) before coming to rest on o thied. Molina and
Fuilagi measured the two sears farthest behind the vessel w each be approximately 40 m
tong and 15-20 m wide. There was o groove hetween these two scarred spurs that was
approximately 12 m wide. The scar ending at the vessel stern appeared deeper and more
rounded than the tirst two. and it also contained o proove that was created by the vessel’s
keel. The reef substrates on the scatred spurs were relatively tlat and smeath, apparently
from the vessel shearing ol and pulverizing the upper layer of reef, including its veneer of
living biota. he scarred substrate was beginning to be colomzed by algal wrf. Numerous
juvenile surgeontishes tesp, deuntinrns ofivacens) wore seen grazing on the tuel, In
aeneral. the tish community exhibited sl individual sizes asd low species abundances of
particulorly among carnivores.

We munle a visual inspection of the reef surrounding the hwll of the longliner, which was

rocking with the swells und making eerie creuking sounds. We noted  iremendous amount
of debris on the reef bottom and hanging into e water off the vessel’s stern and aft
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section of the port gunnel. The hanging debris was mostly longline gear {nFl hooks).
Debris on the reel included many coils of longline (cotton and mone), stainiess steel wba
and sieves, fshing fools, misc. gatley itema. clothing, bonts, aprans, viden tapes, anndes. o
whole lot of metal, fiberglass und wood wreckage, and other ilems. The absence of lishing
ks (not ong was seen) was striking and very surprising.  Two main areas of coral rubble
pulverized reel) extended down the reet slope below the vessel hull to a depth of
approsimately 35 1. Apparently u large mmoeunt ol vessel debris was buried in these
sediments as cvidenced by the numerous pieces of [shing line and other items we observed
sticking out of the rubble.

Coral and slyal cover on the reck near the vessel appeared lower and higher than expected.
respectively,  Fish abundance appeaved low, and individual fishes were smaller than
expected. Did not have time 1o Jo o speeies list, but dominant fishes included fairy hasslets
{ Pyerdanthias pascalus), surgeonlishes (Aconthurns ofivacens, Nase litiratus), and
damsclfishes (Chromix wcares). Mo sharks were seen . which also was surprising and
uncxpected. Max, Depth = 50 {1 Bottom Lime = 41 min. Rebourded Manuatele 101 and
retred to our lie-up site acar the ava for lunch,

AL approximately 1:00 pm. Noaughton. Kindig, Flint, Tuilagi, MeComnaughey, and T took the
inflatable back into the lagoon to the double pinnacle EST of the wreck to get another
quick look an apparentrly “undisturbed”™ site. The Tridecna maxima abundance on the
double pinnacle was impressive (counted over 750 clums), but fish abundapce was

surprisingly low, and no sharks were seen. One young green sca turtle was observed near
the base of the pinnacles.

We moved the boat over to the barrier reef near the wreck site to make a count of the dead
Triclacra we tound on the lugoon terrace yesterday mornimg.  All but Tuilagi, who was
with the boat, participated in the count. We started the count ol a point immediately
lagoonward from the bow of the wreck. First we snorheled to the SE and found only live
clams. "We agreed to try the ather dircction (o the NW. which was downwind, The
lallowing <ata were collected:

Person Live Tridacmal Dead 1ridacna
Molina 6 20
Flint i 15
Kindig I3 32
wMcConnaughey 26 4
Maughten 3 fil

* = calculated bosed on oo subser of 23 ddead apd 7 live clams

Bused on these data, we caleculated thae the Trickicin mortality vn this part of the lagoen
terrace was approximately 75%. We estimated that the last dead clam found in this
dircenon (NW) was approximutely 400 m away from the wreck.  Also noted were niany



wleached coral colonies (predominantly favia).

By the time we had finished the Tridacwa survey on thie Jugoon terrwe, (he tide had chhed
low enough for us 1o survey for the presence of oil. benthic green algal arf) freshly-dead
molluses. live and dead Tridocra, and bleached corals on the reef flat MW of the wreck.
We began this sct of five parallel transests but had 1o postpone b completion becavse of
the floading tide and Jdimpung daylight (approximately 3:30 pm). “We marked our stopping
point with flagging tape and returned to the Manuaele 11 for the nigh,

11405-93

After o quick breakfast. Maughton, Kindig. and 1 headed out to try to cateh the low tide on
the barrier reet vear the SW corner of the woll, At approximately 8:30 am, we started
recording observutions on the extent of 7ithethusarion bleaching on the seaward reef
margin SE ol the wreek site. We mude observations alony a transect that began 650 m 5L
ol The wicek and extended to the wreek. Kindig took photos of the reef within 2 19-inch
guadeat at cach [00-m interval. Schools of reef lishes (parrofishes and jucks) were seen
traversing the reef fHat between 650 m and 200 m away from the wreck within a zone
where the Lithothammrosr exhibited celatively nonmal brick-red coloradion. Al approximately
200 m SE of the wreek, the FLithothareion coloration started w appear vellowish-brown,
and it continued to fade to a dirty cream color closer o the wreck, Dy the time we got to
the wreck. the tide was flooding toa fast 10 continue this transect NW of the wreck. We
decided to complete the transect during low tide on the tollowing day.

Before returning to Rose Bsland to pick up Craig and some gear to transport back to the
Mapguatele T11. we decided to measure the longest dimension of the sand herm that was
accreting on the reef flut adjucent to the wreck, This distance was approximately 30 m
between the seawuard and lageonward edges of the berm. The keem, which appeared to he
migrating toward the lagoon with some lateral spreading, hal scoursd reef flat between
itself and the wreck. Also, the berm sediments had filled in sunicrous cracks und Nssures
im the reef flat substrate.  We denartesd the wreek site for Rose [sland at approzimately 410
am and eventually returned to the Manuatele 111 for lunch.

Atter lunch, Naughten, Twisgl, Craig, and T made o scuba dive cn the upper reet slope near
the NW corner of the atoll, Russo dropped the four of us into the water eust of the NW
commer for a drift dive that took us around the corner toward the wreck site. Our main
objective {or this dive was to investgate the hiomass of reef fish inhabiting the upper reet
siope in order to help guin some perspective on our earlier ubservations af surprisingly low
aumbers and mdividual sizcs of many ceef fishes seen in the lageon and on the reef slope
helow and immediatcly surrounding the wreck,

Almost immediately after going in. [ noticed a fisherman’s plastic apron caught on a coral
head on the reef slope in about 25 1 of water. Owverall, fish hiomass on this part ol the reef
slope appeared greater, although niany fishes were relatively smiall and not abundant.
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sspecially Among commion Speeies of food fsh. Surpeontishes {Acanrhurns achilfes, Navo
lirerainy) were amang the most abundant and vhiguitius fshes seen, and nuny srmall
groupers (Cephalaphalis argue, O wrodeta, Gracda wibomarginali Anvperadon
lercogrammicns) were preseat. A few relutively furge midwmer suappers (Aprion
virescens, Lutjanus boliar), o large wrasse (Coris cogule), and two large milkfish {Chanos
Chanosy were seen. A osmall prowp of jacks (Carangoidos ardngrammis) and three larpe
male green sea turtles (Chedeomra mydax) were noted. ™o churks seen during this dive
When we ended the dive we were nearly half way to the wieck {rom the NW corner. We
rewsened o the Manuatele T and decided w make o brict scuba dive while waiting Gor the
allernoon low tide, We planned to return 1o the wreck site an that time 1o complete the
Parolithon survey on the reel al NW of the wreck.,  Max Depth = 95 [l Bot. Time - 45
min,

Savghron, Craig, Tuilagi and 1 made n second scuba dive on the reef slope immediately
west of the ava and the ripping current exiting the lapoon. Jmmediutely west of the ava,
the rael face appeared wo b favorably oriented away liom the damaping effects of frequent
sorm wave assuult, Coral growth on the upper reel slope there appeared relatively healthy,
cepecialiy within the protection afforded by a series of vertical grooves. A large wolomy of
plate coral (Turbimeria remforniis) was found in a lurge groove exending down 1o
approximately 90 fi. Overzll, the reef slope in this ares appeared to have been spaved 1he
widespread hurricane danvage that i3 still visible o other arcas ot the atoll. Hurricane
damage beeame evident. however, after the reef curved west ol this relatively protected
section und assumed a more sxposed orientidicn.  Reef tish abundance was noticeably
wrester near e ava and within the reladvely proteeted section of reel. We vbserved a
large school ol barracuda (sphyravea forsteri) spiraling up 1o the swrface from a depth of
abou 40 tt and a lorge school of jacks (Caremy sexfavcieta) circling by i midwater, One
male green sea lurtle was found resting un the botlom at a depth of wround 55 11, Tuilagi
found the anchor lost teon the Manuatele 11T in approximately 83 f of water ahmnost
directly below the vessel, Kusso picked us up and we rerutned to the Muanuateie 111 Max.
Depth = 90 11, Bot. Time = M) min.

AL approximunely 315 pm, we headed in t Rose Esland to drop off Cralg and pick up
Harbison and a crewman, Filinl, and MeConnaughey on our woy Back g the reef flat ar the
wreek site. Along the way, we dropped off Harbison and the crewntn on the barrier reel
nesr e SWoup of the atoll so they could set up a voonlingtes bench mark station there,
When they finished, they walked down the recf tlat to the wreek siie W sel up aniher
station on the bow of the wreck and rojoin the rest of us W relesa W the Mapuatele 1L
“aughton, Kindig, and 1 began the fithetfarnon survey NW of the wreck
approximately 4:00 pm. Normal coloration appeared 10 retum o the Lithorkamnion al u
distance of 450 m from the wreek., The transect was terminated S50 m NW of the wreek.
After this survey was completed, we joined Flim, MeConnaughey, and fuiluagt 1o continue
the five paraliel reer flat transects that extended NW of the wreck. These trunsects were
lerminated 500 m NW ol the wreek at about 515 o slfier 1l becanie apparent that i,
green algae, and dead Tridacnn were o longer bring cncowntered on any of the trunsects,

!



We all regrouped a1 the wrevk sue and headed back w ihe Manyasgle [T for the night,
Purmg the night sejuail hit aid 1he | Manuasgle 18 anchor Tinme wpann.ri from the old
huried anchor, The Cuptain sounded the alarm and had the crew hoist the two small dive

hoats back onto the atierdeck. "Wild, Since we hud o other anchor, we kud off all night.
|]-16-93

The hot tapics of discussion this morning were the might's squall and attermah wnd the tact
that we did nov have enough gas (1.5 gal left) 1o use both small boats as planned (L, one
fur us 10 accomplish the lust day's fieldwork und one for the iand team o wwe G hm'uq;
camp on Rose Island). We decided to only use the ifatable with the smabler cngine for
Treaking camp and oot use o smali boat for fieldwork, Maughton, Kindig, and 1 wanted
survey the northern lagoon terrace and reef tlat since 1t appeared (0 be down curremt from
the wreek and could have been impacted by the tuel spill,. We asked Captain Aluma 1o
move the Manuatele 111 in as close o the ava as possible, keeping clear of the strong
curtent exiting the lapoon, 50 we could jump i and swim for the reef.

M

Naughion, Kindig, and | jumped in at apprexamately $:00 am and snorkeled into the fagoun.
We surveved the lagoon terrave from the ava to the large pinmacles i the NW corner of the
atoll, The reel showed clear signs of having been severely impacted by past hurricune
waves (wppled coral blocks - 3ome jnmensc), but for tine most part the réel” uppeared 1o be
relatively healthy. | counted approximately 350 live Tridacna on the swiim between the ava
and the vorner.  Llowever, we Jdid find seven depd clams within a simall area approximately
half wuy between the ava and the coraer.  Also, the amoum oi' debris (eardbonrd pieces,
¢linhing) on the logoon substrate increased noticeably as we approached the corner. In the
corner, we found five recently dewd Tridacra with scars on nearby ock outcrops and seven
recently dend Trfdeacna near one ol the large pinnacles.  This mortality uppeared o be oil-
retated,/ A remmant of 3 sea turile skeleton was abso found near one of the other large

e o %
siongeles.  Two live green scea turtles (one male: one female) were seen between the ava
atad the corner.

The biomass of reel {ishes swrounding he large pinnacles in the N'W cotner of the lagoun
was larger than the biomass seen near other lagoon pinnacies closer to the wieek site,
severtheless, overall reef-1ish biemass snll appeured 1o be unexpectedly low in view of the
orotecied stlus of rescurces ai the atoil. A soliary large barrocuda (Splnraena barracuda).
soveral moderately-cized jacks (Cearany melampypus) and snappers {(Lutjunus gibbus, 1.
mannstignis, Lo hohar, Monelaxis gravdeculish, and 5..i1n-|u~¢ ot small snappers
{Cmathadentex areodvenina ) and goatlishes I:|'I-.|rJ.I.II|r-e'r|'|..Ir-|'.'| vaprenfensiz) were seen
_"-':.l.:rl':lL.-i}t]_tl_E.h:'ﬁ and butrerflyfisnes were among the most common fishes seen.

We circled around the large pinnacles ind cominued cur survey back 1o the ava over the
shallenw reef flar,. No recemly dewd Tridacoa were seen mud the reef flat sppeared colatively
healthy, We reached the ava and exited the lagoon with the srong current. We noted
numecrous fishes mothe pass, especially a larpe school of the twinspot snapper {Letfomig

10



Bofurry. Wo tinished the survey al approximatsiy 11:00 am.

Phie land team broke camp on Bose Tsdand and transporied 1wo joads of gear and supplics
vack 1o the Manuatele U1 with the inflatabic, This operawon was completed and the
‘anuatele [1 departed Hose Atoll @ 100 pm. The ride back was widy and rainy with
104 i swells but fuirly comfortable with following seas

11-07-93

We grrived at Pago Pape Harbor around 3:00 am and were tied up dockside by 3:50 am
Slept until 6:00 um and then off-loaded pear. Checked into Rainmuker Hotel for shower
and toud, Went over 10 DMWR office and mer Craig and Tuilagl go we coutd copy
summary daty tables and figures for all parties (DMWR, FWS, NMFS, and Beak). Rested
Juring the afternoon and departed Pago Page for Honolulu at appreximaiely F1:35 pm.

11-08-t1

we arrrved i Hlonelile al approximaely 345 am,
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George Balazs

~0AA Natlenal Marine Fisheries Service
SWFC Honolulu Laboratery E/Swog

2570 Dole Streest

Honolulu, HI 9682:-23494

il December 1933

Dear George,

Thank wmou for the encouraging letter and article about
turtles in Alaska. Here is the results from the Hose Atall

sample vou wanted.

11-05=-93 American Samoa, Rose Atoll suter reof

Microdjctyvon japonicum Setcnell
Caulerpa urvilliana Montagne

Polysiphonia sp. (trace) epiphy¥tic on Microdictven

The majority of the sample was 4. Japonjcum with C.
urvilliana making up about 30%,

I have taken a look at the (8-93 Select Indian River)
Florida samples, but need to look a few thines up before
sending the IDs. One of the samples had a seagrass that
looks something like Halophila in it.

Mest of my belongings are packed right now and soon I will
e settling into a condominium near the Auke Bav
laboratories and University of Alaska SE campus. I will
send ¥ou my new P.0O. box at Auke Bay and slectronic mail
numbers as socon asg Posaible,

DermTs J. Russell
Biology Department

University of Alaska Southeast
11120 Glacier Highway

Juneau, Alaska 99801-8671

lthis address is good after 28 Daecember 1953



11-5-93 Amencan Samoa Rose Atoll outer reef

Microdictvon japonicum 60%
Caulerpa urvilleana 40

Polvsiphonia sp. Trace
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DEPARTMENT OF MARINE & WILDLIFE RESOURCES

ol AMERICAN SAMOA GOVERNMENT
P.O. BOX 3730
PAGD PAGOD, AMERICAN SAMOA BETER

o

TEL:(G84)833-4456
FAX:(8B84)833-5944

AP, LUTALI RAY TULAFOMNO
Governor

Direeter

TAUESE F.F. SUNIA

PHILIP LANGFOR
Lt. Gavernor

Caputy Director
January 21, 1994 i

TO:

FROM: Peter Craig

SUBJECT: THE GREAT SAMOAN TURTLE MYSTERY

Here's anothar update on the turtle contest.

TURTLE FANS

“hings are hopping now. The 31 green turtles tagged at Rose Atoll
(American Samoa) are really trucking.

llgenelangella left kose ALoll 3 weeks ago and swam Jdirectly Lu
Siji, 3 migration distance of about 900 miles. She appears to be
Taking up residence in Nateva Bay on Vanua Levu, Lat’s hopa that

‘iichelangella doesn’t get eaten there, because it is still legal te
hunt sea turtles in Fiji.

Donatella just passed by Tonga and also seems to be headed for
Fiji. The third turtle, Raphaela, left Resa Atcll cnly a few days
ago and appears to be going in the same general direction.

Remermber, the contest will end when all 3 turtles reach their
feeding grounds, wherever that may be. We received almost 200
contest entries from schecl children and the publie.

(5&& mAp on naxt page)
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THE GREAT SAMOAN TURTLE MYSTERY !

CONTEST PRIZE: $250.

DEADLINE: Submit an entry form
to the Department of Marine and
Wildlife Resources (DMWR) by

Decepber 17, 1993. See contest
rules on entry form.

HERE'B THE DEAL. Sea turtle populations in the South
Pacific are in serious trouble. Their numbers have
declined drastically due to over-harvest and habitat
loss. Somethlng must be done.scon or future generations
of Pacific lslanders may lose this valuable resource.

To promote publlic interest in sea turtles, DMWR is sponsoring a

contest. You can win $250 if you correactly gquess whare 3 tagged
turtles will migrate to in the coming months.

Wa do not know beforehand where they will gu. That’'s why we
taggad eheml Ae ths turtleo travel, wa will puhliash updated maps

of their progrees in this newspaper column avery wWeek or two.

We can do that because we fitted the 2 turtles with special tags
that tranami* alantronic beaps to satellites overhaad, The
eatallitea, in turn, send us the esxact location of each turtla.

This la the first time thie has aver baen done in the central

South Pacific. The contest will end when all 3 turtles reach
thelr destination.

DO NOT TRY TO FIND OR CAPTURE THESE TURTLES! The satellite tags
will provide daily information about their locations, so thare is
no need for you to find them.

GENERAL INFORMATION. The 3 turtles with satellite transmitters
are females named Michelangela, Donatella, and Raphaela. Thay
are large green sea turtlea that weigh about 250 pounds and are 4
feat long. They recently nested at Rose Atecll (located 150 miles
gast of Tutuila Island), and they are now about beginning to
migrate to their feading grounds.

At this point, your guess about where they will go is as good as
DMWR’s guess. To improve your odds at winning, here is sone
information that might provide useful clues.
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1. The life cycle of the green sea turtle involves a series of
long-distance migrations back and forth between their feeding and
nesting areas. In American Samoa, thair only nesting avea is at
Rose Atoll. When they finish laying their eggs there, they will
leave Rose Atoll and migrate to their feeding grounds somewhers
else in the South Pacific. After a couple of years, the turtles
will swim back to Rese Atoll to nest again. Every turtle always
returns to the same nesting and feeding areas througheout its
life, but that does not necessarily mean that all turtles nesting
at Rose Atoll will migrate to exactly the same feeding area, It
is very possible that the 3 turtles will go to diffarent areas.

2. In past years, bioclogists marked 45 turtles with fin clips at
Rose Ateoll, but enly 2 were recovered. They both went to Flll.

3. In another study, turtles marked with fin clips in French
Folynesia swam in a westward direction te many locations (ses
map) . Note, however, that turtles cannot go from east to wast
forever. At some stage in their life, they also have to travel
maslward Lu yel bavk to thelr nesting peaches. AnNd OLher Curtles
might have feeding areas to the east of Rose Atoll.

e TR T L
e A e o e L
A e g ; m
AT
e

ieesi ::':—' b -'i-.-h-m....r-plh
Y T
= H"‘- Ll A

Rl e

e e
- T i

HAWAD

AMERICAMN SAMOA

FRENCH
POLYNESIA

Map 1. Movement of green sea turtles in the central Scuth
Pacific Ocean. The turtles travelled from French Polynesia
to many other islands, which are indicated by number:

1) Bolomon Islands, 2) Wallis Island, 3) Fiji, 4) Tonga,

5) Vanuatu, 6) New Caladonia, and 7) Cook Islands.
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4. Green turtles are herbivores. Their feeding grounds will ke
areas with lots of algae and seagrassaes.

5. The average swimming rate of migrating green turtles in Hawaii
is about 30 miles per day. Currents in the South Pacific could,
however, make our turtles travel faster or slower. Also,
Leusules Lhal Mlohelanyela, Dunatella, and Faphawla wlll prubally
not return to nest again at Rose Atoll for at least 2=3 years, so
they have plenty of time now to visit distant places.

A FINAL THOUGHT. The information ahove shows that turtlas
throughout the Scuth Pacific are a shared rescurce. As natura
would have it, sea turtles deo nat neat and feed in the sama area.
This complicates conservation efforts for these animals., For
axample, it does little good to protect turtles at their nesting
sites in one country, only to have them killed for focd or
tortoise-shell jewelry when thay migrate to their feeding areas
in another country. All Facific islanders must work togather te
save this unigue and valuable Pacific rescurce.

ACKNOWLEDGMENTS. This project was headed by George Balazs
(National Marine Fisheries Service) and assisted by DMWR. Funds
for the purchase of satellite tags were contributed by the
American Samea Environmental Protecticn Agency and the US

National Park Service. The contest prize was domnated by La

Vaomatua and DMWR, and the Samoa News provided space in their
newapaper Lfor Lthide vwvabsal.




HOY 12 '92 22:80 OMWR (ESd)1833=4455 P

ﬂ Phone number

SEA TURTLE ENTRY FORM --- $250 PRIZE !!

Your name (print)
Address

INFORMATION: Three large turtles were recently tagged
at their nesting beach at Rose Atoll, American Samoa.
Their names are Michelangela, Donatella and Raphaela.
Information from their tags will tell us when thay leave

f their nesting beaches and arrive at their faeding grounds,

which are probably located hundreds or thousands of miles
apart (no one knows where they will actually go).

Question #1. Name the 3 countries where Michelangala,

Donatella and Raphaela will migrata to (a single country
can be listed more than cnce):

Country &

Country B

Country C

Question #2. 1In case there is mora than one winner to the
first question, a single winner will be chosen based on
next question: How many days will it take all 3 turtles
sambingd to reach theiy destinaticns? Tor example, Lf
Mirhalangeala takee 20 Aaye, Denatella takas 40 daya, and

Raphaela takes 80 days, the combined numbar of days would
be 140 days.

Total days to migrata

RULE8: 1. $250 Prize. 2. There is no cost to enter.

| 3. Only one entry per person. 4. Anyone can enter except

DMWR employees and their families. 5. Return this form

| by December 17, 1993 to the Dept. of Marine and Wildlife
Resources (behind the market in Fagatogo), P.0. Box 3730,

Fago Pago, American Samea 96799, Phene EBA=633=4456,

Fax 684-6133-53944, "
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