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ECLIPSE ADVENTURES ON A DESERT ISLE
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By Carr. J. F. Hinuwes, 1L S N,

ENDRE B DATATE v o
GEORGE H. p1 Comfgamding 1", 5. Navy Detackment, Krlipse Bepbdithon, 1937

HAT all-important day, Alay 6, of

i our saiiing from the Howaiian Tslands

for the National Geographic Society-
United Stales Navy Eclipse Expedition,
toward which our efforts had been bhent
for more than two months, dawned hot and
still. A tropical rain the night before had
meide evervthing muggy and heavy; the
chioudds sl bung threateningly  over the
tops of the mountains around Honolula,

As we hurried throagh fown in our Titile
cir, not much was said. Each was busy
with his own thoughts, checking over for
the hundredth time all details to insure
that nome of our eleven tons of scientific
equipment, ranging from huge telescopic
cameras o Uny stop watches, had been
overlooked in the rush of the last two
weeks.

Each knew he had done his best during
those hectic days, from the moment we
arrived. in Honolulu and started moving
the expedition's freight even before we had
located our hotel rooms. Vet exch of us
was tormented by the same unspoken ques-
tions: Would evervibing work? Had we
overlooked any detail?

The scientific party, led Ly Dr. 8 A,
AMitchell, had arrived on the daripose on
May 3, and bad been busy checking their
couipment and procuring lastminute sup-
plies, such as flashlight haiteries and sun
Bidmetz,  For months previously they had
bren working feverishly to prepare the deli-
cale apparatus that would record the scien-
Lifie data of the eclipse (poge 3615,

Swddenly we made out the Adveret, a
Mavy seaplane tender assipned o the expe-
dition, Iving snugly alongside her dock on
the water front, Her undisturbed, peaceful
wir, her smart appearance, her very evident
readiness 1ud|;0_. cheered us tremendously.
Her pear and equipment were swowed and
lashed as only seamen can do it; ewery-
thing was teim and faut. We were ready.

As the tme for our  depsirisre  ap-
priviched, the crowd was burrving  diown
cogyverging streels toward the dock. The
Cwwvernor of the Islands and hiz stall ar-
rived, followed almost immediately by Ad-
miral Marfin, from Pead Harbor.

Lawlies cnrried fragrant leis, The Royal
Howoigan  Bamnd was already in its place
ouithsrd of the gangeway, cars began to

gather on the dock, and the National Beoad-
casting Company experis were busy rimring
their portable equipment.

Abrupily comversntion censed, a clear
strong woice waz apimking.  The hromidenst
wis on.  Music by the hand, addresses by
Governor Joseph B. Paindexter, Admiral
Orin G, Murfin, and the members of the
expodition followed,

Agmin the soit Hawailan music, o few
st earnest goadbyes, and then o sharp
“All on board.” “Stand by your lines,”

The gangway was hauled on board, the
crowd on the dock separsted into small
groups, and those without any duties lined
the rail.

“Let po, aft.”

“Blow astern, hard right.”

“Let go, forward,"”

And with that, nur eclipze adventure had
hegun,

GFF, OX (OUREE 207

The Avseed slowly turned and headed
ior the open seg.  The crowd on the dock
grew smalier and smaller, their faces he-
came  hlurred, the hendkerchiof-waving
proups melied togeiher; three long biasts
ot The A dweet’s whistle, and Lisut, William-
son, our skipper, said quietly, “We're un
corrse 207, sie, our course for Enderbuey,” #

Seven davs luter, still on course 207,
after 3 remarkable run, we sighted, in the
early moming lghi, palm trees, creamy
surt, and] then the duzsling white sand of a
lwwe-Ewing Eropibeal dslhe,

Bul meanwhile there were many inter-
esting bappenings on boued ship.

The second night out, nt dinnee, T,
Herman A. Gross, Navy surpeon, and I
were spinning varns about O hing,

“Laptain, do you remember that bip
mail buoy just ourslde of Chinwangtao?”

“Why, ves, doctor, but T never past any
letters i &, T abways felt that these Chi-
nese parntes stole Bali of the egers.”

soaneene interrupled wils  Uapiais,
whieh dhoes o il bowwy Look tiker What are
they for?"”

“Oh, down here, they are biz vellow
huoys with large, biue 315 paloted on their

* See poge ABO, ol The Mop of the Pl
Uhean, paabalishoed as o supgdement 1o Tie X v
damisikariin: Manasise for Duecembeer, 1936,
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NEPTUNE'S AIDES DUCK A LANDLUBBER A% THEY CHOSS Ti0 EOFUEATTR

The “palliwes" dhoat fo be inidiated acenndin

£ L old sed eustom, is toseo] Bk the canvns tank,

whete two husky “shelibacks" (men who have crossed Lhe Line boione) will see ta 1 Ul Be experd-
ences aslt water.  Mepuwus Ros, with Ioog beand and e, algrervises the coremony with his court,

which includes the Boval Baby, sented at the right.

Seientisis and Baval officers who had nop Dikserd

the Equator befove were fnitited nbong with the Biembiess wabs.  Even Jorry, the ships dog, was
given i duckisg, and emerged o foll-fledged but thoroaghly dbaustel sheilbsek.

giles, just like the Matson Line's ship
stacks, You put your letters in the Buny,
awnd the next ship picks them up,"”

The doctor abruptly changed the sub-
ject.  Nothing further was said about the
mail buey, but late into the night mem-
bers of the expedition were busily writing
letters and asking what kind of stamps had
to be used on mail buoy lelters.

I believe it was the next afternoon before
somienne became suspicious and letter writ-
ing ceased.

THOPICAT SQUALLS AND STARE

Evervbody quickly fell Into the routine
of shiphoard life. The Avoeet proved an
excelient ship, riding the long, following
seas like a duck.  All hands ate their heads
off, and, much to the cook’s disappoine-
ment, wo one missed iz mess.  After gew
eral days, the cook complained, “I can’t
save a thing; they all eat like horses,”

We passed through the wsunl number of
tripical  showers, some were real rain
srjualis; bat, bhetween squalls, the sun cume
oul hotter than ever,

Every moming early, [ had the boat
swain's mate hook up the fire hose and hit
me with it at shout fve feet, T could never
convinee the others of the stimulating effect
of that sali-water shower delivered with a
fire hose and plenty of pressure,

Life on board was eaxsygoing and peace-
fult all hands tefed to keep occupied,  After
dinner every night, the card plavers got
under way: others went on the Bridee to
bxok at the ever beautiful panorama, Trop-
ieal stars from the dark deck of & ahip at
sed are one of nature's most inspicing sights,

U May 10, we had Gur first radio broad-
casl (pages 392 393, 394,

At sunset on the eleventh, the ship was
hailed by an unesual-looking individual
who announced himself as Davy Jones, a
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mindster from the eourt of Nepiune, He
delivered a “summons extesordinary, sub-
peesa mandatorium™ from the Royal Court
of the Raging Main to each of the land.
fubbers on board, requiring thelr presence
the following day before the court of Nep-
tunus Bex {page 378).

Separate charges were preferred agninst
each one, Evervone on  board was
subpoenaed except about 17 old shellbacks
who had cressed the Equater before, They
were heartily greeted as old friends by Davy
Jomes.

May 127 was hot and clear. Neptune's
party came on board eacly and held court.
The oourt, festivilies, initiations, and duck-
inga pwrogressed systematically until all the
pelliwogs, or landlubbers, had heen duly
initiated into the ruild,

After Neptune and his court had been
photographed by The Geographic's expert
sharpshaater, they bade the Captain good-
bye and left the ship. ‘The rest of the day
wes spent by the recently initiated in re-

o
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HIGH IN A PALM TREE SIT6 A RED-FOOTED BOOKY, NoISY ISLAND MATIVE

The screcching of these birds ridied mony o selentist's sleep &3 they flew wver the camp on
misanlight nlghis, . This boola is rsling, Bol Besling, i oo of the Tew coennut palms an Cantun
laland. The MNew Zealand eclipes party plunted o Lhiossand coconuts bere (age 301),

moving iraces of the ceremony, Those
whose love-locks bad heen snipped of re-
;.E:ﬂﬂiﬁt themselves in mirrors rather rue-
ully. )

Onur genial artist, " Michelangelo® { Charles
B:iil‘.ingvl,'rj s prepared toosmienass the diphomas
for all the new shellbacks,

That night the cupiain reported that he
would hawve tooAow down o make the
island In daylight, Accordingdy we showed
to eight knots entil davlight when we

specded up o ten,

THE THRILL OF A CORAL FSLE

Soon we had Enderbury Istand close
aboard on our port bow (map, page 380).

Thitt first view can never be forgotten by
any of ng——q very sl low isle with itz fow
paim trees bent by the wind, its snow-white
coral beach smotbered in foamy breakers
that rolled in continuously from nowhere
and broke themselves with a loud mar on
its shining shore. It was surrounded by
crystal-clear water of the purest Jurde, in




JH0 THE NATHWNAT, GEOGRAPIIT MAGAZINE
I i ___n-:l |-'\-l|___ i .
i | = =5
! [ &*{é |
| MaabsnLpeRT i '\_l.;a. Chrietmas Islond
i Tar::: |3Lamn;|  Hasing .;‘;D-
o e -
al a et e | <fskir .'I& Equalzr ; B
CRRGRMIL RO 'S A i Il
" LY IBE’IJ. h ﬂ.ﬁ“m -'.- I I I
: B ISLAMR 0| |
! puinag B el Endecbiiry sand
-__,_4...'.-..1-3,'-‘[-.-‘;; i BfReant” Blmigl *Phoenis lsliend
| | 2EF0 MR Gardrerlsiand,  HUllL “*Zodtey (mand
'{L-.Ha.'luma FPHOENIX/ISLANDS Sturbuck [sand,
. “Miufao !
1| ; A
{"#'H‘F ,w"um.\' | "ﬁ:r F E E:‘ |
g kit N " -
@, OFumfgh N, Igfue Tongare
= P i TEHELAL ae NI e e
. "Fﬂ"'a uulaelae N F; F_Hml. CROLUP Rakyhanga J]
Hurssisar™ S SwLiru " . poernsiald
"br%m; : Nasmagy o s
f |
* Raluimg |lﬁ“ ﬂ:f:a | & i |
d.lwealr | : pag? £ DI
PRI -, w, Mama Isfands :
{ g 'I"Hlul'.: ‘Homa |
Nivafoli Tafani 5 3 e 5 s
L !’llu’ldhrl-nbl.l |
3 l 4T aimarstoniAloll t
I"":-'&.u ﬂ f 11'u|ll=|ul'-.'irw;| eiaRant | I
} " Akl Herwey Indasds]
R e TD;EJM Baveridge COOK (ELANGA|
e T [ A Hhackn|
hoin -;"u%l hﬂrﬂwﬂl Croug i!lrmnq.l- -
& A | *Mangaia E'
o
_______________ - RS RN FRRN LY ;
R S s R R it
| I = e T:I-r::_=L';mI | i
I- ETATUTE MiiLCH |;
Tﬂ;ﬁlm FAdwa |.r|| (-5 T 53 il:

REAMOTE CANTON ISLAND MHAD ITS 1

Dhrwwvm By Mewman, asmsiind
IRIEF DAY 1IN THE DARKEMED SUN

Less thun 100 mikes south of the Equsioer, Conlon s e of the dght tiny Hands of the Phorniz
Garoup, T the naribwest is Howland 1sland, which was the objective of Amclia Eachasl's Bisht frum

Lae, Mew Guinen, on her way aroumsd the world.

cluded i the U 8. Mavy's search for Miss Enrhort and ber navigatos, Frederick J, Wocman,

The Plocndx Telands and athess near by were in-
The

Phoenix Jand patches aee all of com! formation, risng cnby 20 10 30 feel above sea level,

turn bordered by the most dazeling blue,
extending right out to the ship's side.

Above it, thousands and thousgnds of
nirds—Dhlack birds with blood-red balloons
hanging from their necks, white birds,
prown birds, all kinds of birds, a1l colors—
whesled around and around in their pever-
ending aerial parade,

The spell was Lroken by the racket of
the winch lowering the motor siling launch
over the zide.  Cuickly the boatswsin
shoved off, and stood in close to the outer
line of breakers. To us, he seemed always
about to be caught in the breakess. We

conildd zee the men heaving the lead, seeking
anchorage, and, with apparent disappoint-
ment, standing farther down the shose line
to try it again.

The launch rapidly signaled, “No bot-
tom at 35" We acknowledged, and the
captain turned to me with, “Tt certainly
doez mol ook good to me”

U and on, for msore than teo hours, the
motor launch skirted the peef, Once she
slgnaled, "Twenty-five fathoms, hard,
irregular bottom,”  Before she had moved
a boat's length, she again signaled “No bot-
tom at 35."
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HEAVING THE LEAD NEAR THE ENTRANCE TO CANTONS BLUE LAGININ

Sullogs from the Avocel miasare the depth of water in siarch of an anchosape. The etean botios
dropped of so steeply around the sl that only outslie the satrmnce 1o the centrel lngoon. where
currents fid built o "delia," could the ship find a place shollow enough to drop her Ymud ook,
The emtrance to the heven, shawing In the bachground, & abesit 150 yonuls wide, Within, the water
was quilet aned supplics were epsily landel on the inner shore, The Expedition camp {page S255 was

seboup to the right of the peseage

Such o bovttomn was plainly impossible, =
T advised Lieut, Willlamsm to recall hiz
boat and to proceed to Canton Teland, T
that peoved] worse we would have o oon-
gicler Turther what could bet be done,

Two and 6 half hiwrs bnber we sighted
i mumber ol apparenily disconnectd
huingis on our starkswerd bow,  They griclu-
ally prew together and we found ourselvis
skirting an island, very narvow, very white,
el with the bluest blue water on the other
side extending o to the horizon,

AN IDVLLIC LAGOON

Canton, of Mary Island, is & large
atoll, Tig lagoon 12 & beautiful stoetch
of glass-smooth, deep-biue wider, The sur-
rounding cim i5 nowhere very wide and
sntvietimies Yery narrow.

On the sea #ile, in never-ending march,
the breakers pounded their way with an
ingessant roer, throwing  skyward Thigh
plumes of pure white.

At the salient points jutting out into the
zea, those imposing breakers extended far

ofishore. T ocounted a8 many a5 six and
seven al once, all racing maully after each
other and crashing an e hesch,

FINDING TIHE ITUANPS

Feom his wealth of cxpericnee, the bani-
swnin said, "Well find a0 oo ancluirige,
Capdain, right off the mouth of that Bugeon.

Wherever vou have o big lagoon re-
peatedly dizcharging through @ parrow ei-
trance, the tides sweep the cornl sand o and
out and always pile it up in two hmps, on
elther side of the entrance.  All vou oot w
do is fnd the humps; we'll find ‘em.”

And the boaiaesin was elghi,  We located
an excellent anchorage just to the southward
of the southern entrunce to the lagoon.

The mptain anchored in few fathoms
with 60 fathoma of chain, Everyvihing
looked fine. The tide was munning strong
ebbs, and there were large slicks on the
water, Indicating swirling water below,

We immediately sent the mowwrboat
ashore to examine conditions in the lagoon.
In the meantime, we were all curiously
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ISLARD BIRDE GET “MIKE FRIGHT” hUmiNe A TEROATCAST
The nmnauncer {eight) and an assbsiant Bkl 2 fentdiored nutlve s g0 the ek, while fwy

alhers wwail thilr
Huwesitan Boy, is In charpe of
wings i o Llwe-{aeed Tnpilay.

ooking over the sile, examining the Tt
wm which, althosrgh ten futhoms ilovwens,
wiiz clearly wizilile

The fshermen immediately broke o
their lines, In a very shart Time, fisl of
all colors and all sinss were being hanled
in_rapidly. They swpped at anyihing,

The *Padre” Dy, MeNally) havled in o
beauty only to see 3 shark snap off all it
the head when it was practically alongside,
The largest fish caught that night weighed
almist 30 pounds. BT Was jssured |

Seon the motorboat resurned with ‘en-
thuslastic reports of conditions o shore.
The bostswain, who apparently uul some-
thing up his sleeve for every possible con.
lingenicy, haed even brought & ot alomg.
This wus towed ashore the nex| maring
and converted into an excellent ik, O
it we were able to land even our heaviest
apparatus,

Those who went ashore with {he boat-
sWain must have run along the beach like

turn te asdelress an sl wadivnee Thousshals of il

Clarfie, ihp

s,

o frignie bind (page 3935, The ok muE g4 phe el mrssps the

gohoal children |dcking i shnelly, far thes
i e back oo wiih e -l Kinils,
from the most e el siwrii] roesl tings
bioihe deautiiul marlide whites, metallic
blues, and  queer-lokinge mistures,  The
shapes were a5 viried as (he volaring,

ADRTFT FOR A NIGIHT

But before we were to see the shoee
agmin and step oot on it we were to take
ancther cruisge, but anly fur overnight;

Apparently we had anchored where ihe
slope of the bottom was very steep. The
anchor was evidently ving on a submarine
hillside and the 60 fathoms of chain i
tows the hill below the mnihae

Every time we Tugged ot the chain, the
anchor slid o litle farther down the hill.
Finally away It went with 5 bang, and we
were adrift with our anchor Ianging down
undes us at the end of 60 fathoms of chiin,
and no bottom,

We were perfacily safe, a5 the steady
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trache wind was blowing us cupicly off
share,  We ploked up our anchor  ond
obrifbind all night, and that esded e lhies
teenih,

The nest morning, bright and eary, we
stenmet back o our mland,  This time we
stoecl farther i toward the reef. and put
the motor-aailer over fo souml ahead of the
ship and 10 examine the bottom deough
a water glags, The men selected a spot in
seven fathoms which they huoyved after ex-
amining all acound that lecality,

The Advocel dropped her anchor along-
side the anchorage buoy, and there we re-
mained. Engines were secured, repairs
anl overhaul were started, and all prepara-
tions for the return trip to Honolulu were

In the meantime, the ship's company
was busy rigging out boats, casting off Lish-
ings on boxes and equipment, breaking out
the afterhold and getting evervthing ready
for a quick tramsfer to the bench, The
first boat ashore took a full load of lumber
and the float.

By the time the secomd boat was Toaded
and had reached the lagoon the boatzwain
had constructed his dock and the equip-
ment could be passed over the side to the
dock and skidded on rails clear of the heach,

By early afternoon we had landed zeven
boatloads of equipment and were ready to
begrin construction of the camp,

Flares such as vou see along automobils

moads under eepair were carried ashore and
placed along the beach on high points so
that the ship could watch her anchorage
during the night. Tt was astenishing how
large those Nares looked in the black dark-
ness,
The ship was riding ensily, with o strain
on the chain at any time, The sea on the
lee gide of the bip atoll wiz smooth, but
down beyond the first point, we cosld see
the surf running high amd pounding it=elf
to pieces on the headland.

BOUTTH SEA FIBH STORTES

It was a0 smwsoth near the ship that oven
thee lintle dinghy, an §8-food bone, wais
manned and oul rowing around t1eying: o
ciateh fish, Evervbody was fish-crazy, Thers
wire almost az many lnes over the side due-
ing the rest periods as confett] over (e side
of a departing Matson liner at Honalulu,

Everybody chipped into a pool and & fish-

" ing contest was started, with daily and

final prizes for the largest fish caught,

Before nightfall one man had landed a
F=pommel wlua (crvelle jack ), one of ihe
Dt fawwd Paloes in fhese waters,  They run
fromm one Lo four Teet koog, susd welgh from
ten b GifLy pesumals.

Ly dinner time, evervbody was tired aml
we were willing 1o return on banrd amdd
turn i, But not the fsheeroen, O, no!
Thay fished long into the night. My last
conscious ol was siiting up suddenly when
I heard someone near by vell, “Hald him,
hold . kim!  What did vou let him get
away forr"

saturday morning all hands were up
bright and early. The supplies and gear
continued to flow stcadily, boatload afier
bouitload, wward the heach,

We were Jucky to huive an experienced
serpreant of the Marine Corps with us in
take charge of the camp.  The rapidity with
which our tent village prew was astonishing,
Before we fully realized it, all tents were
up, all cots were rigred, matireases, pillows,
and mosguite nets (which were never used )
were inplace,

Meanwhile, others were rgging our hig
mess tent and cur galley. The carpentering
gang waz busily sawing and hammering
our one main siruclure together.

Crir dock presented the appeseance of &
very Lusy river landing (pape 385}, Al
we needed were a couple of stores, o church,
arwl & laven be complete  the plcture
Groups of men, each knowing exactly whit
they had to do, were rapidly separating
o distributing boses recelved ashore,

HTOWN HALL™ AxD “mHanig crTy"”

suppiles were ruslicd o the mess shack,
Budlding materizl to the site of our *lown
hall,” radio equipment to the local “ Balio
City," ond personal effects (o the proper
tents, All hands appeared to be working
under Jull pressure. whal the bluefackes
worabd call =a fouehodler oo™

By nighifall the entire feaomsework of
our town biall was evecied, and smme of
the siding ws alremdy o,

That Tarileding wis 37 feet Iong by 14
feel wide, with o bl spawes of 10 feet,
It contiloed Swaa jEHE -|_|:'_r|‘.";||_'|..|]E|." -;t;|;'l.;,'|'.|||:||-\.'_
eiht by eight, side by sicle,  Thae fiehomrd
e s Tinead witle twhe [Ricknesaes of § 4o
ctal insulating material to help maintain the
Propeer lemperadure,

Chatside we mounted on air-eooling unit
D, “Thendore Dunham and Mr, Thompson
hal Brovght Trom Honolula,
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CANTON'S WERMIT CHABS START OFF FOR TIEIR DAILY THIEVING

Rl nuisance, but slso bigzest clowns, were the ludierous hermit crabs thar swarmed on the idand
Charles Bittinger, the expedition's artist, watches the creatsires on their daily moening mnreh from the water's
adlie to camg where they would drag away small objects. edible or not, Sasp was their favorite plunder, One
mude off with & paic of Dr. Richtmyer's socks, and he never saw them sgnin |
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The building was plavsed 0 e on the
exact azimuth D, Dunham needed Tor his
SPeciTascoe work,

Next 1o 1. Dunham's half-ton machine
we sk Br, Gurdner’s generaior, Al
the rest of the Daflding wis given aver o
the complicated  rigging verpuired. by D,
Dunlung’s speciel apparatus.

After the strawiure was comHeled, it
wax onfirddy covered  with fir  paper,
Then the gides subijected o the morning
sun andl the onf were painled white by our
radio announcer {George Hicks),  Richarnd
H. Stewart, National Geographic Socety
photographer, wis one of the hardest wark-
ing and mast competent carpenters,

By the time this was all finished De
Gardner had pluwned and had built a
cement mixer and measuring mdpet which
savedd much time,  Forma were jeule, sl
comecrete was mixed amd poured.

By nightfall the camp began to take on
an appearance of permaneney.

Just before dinnee we all went down o
the lagoan whard wul dived inta the crystal
depihs, AL dfiest it et gueer to awim
around with so many kinds of fish near by,
all staring at us with their big papeyes,

Cmce in the witer it was hard @ pet out,
But sowebody velled “Shark!" and there
wits 4 wild scramble for the heach,

When everybody was in water not aver
ten inches deep we all Iooked for the shark,
which was well offshore, cruising up and
down near a corad patch, and occasioaally
showing his fin,

The hostswain pave me o pair of wiler
gogples with which T eould see perfectly
under waler,

SWIMMING AMID FISH AND CORAL

Ewimming around with them on, face In
the water, I could scan all the wonderfully
beautiful sights below—t{he white ooral
sand, the outcroppings of coral, odd and
grotesque in shape and infinite in wariety.
Some of the formations were a2 delicate as
fine lace, )

In and around them all were the hun-
dredz of gaily colored fish. They were not
disturbed by our nearness, but went about
their business, paying us scant attention.

Cecasionally curious ones swam Loward
us, looked us over with their funny eves,
and then swam away, apparently disap-
poinied, But let a hig fish appesrc, and,
with lightning rapidity, the others vanished
as if by magic,

Awimming with gopgeies splle] me G

Feguinr swimming,. | earcied mine aroaned
my sk all the fime. A hundreed e
[ owisherd that T oowardd Jet ewervone i the
wirltl ser the wonderiul  aoad Lematiial
tlsings da The B,

I Eve nie @ viery sliange felinne, Liringe
wily dnown there wille gaady purred fish, o
vivid proeens o brillinnt silverfish, with oo
aalf od dbe Dby o porgenus publs Phe diede
belirefish, Wk fionn Bk s Pasiiaful Ll
bl v e il spwingey or (e dinified
il metalins ble on the bagk aned silver
ey ulerncitl) toeether with dosens and
flotens of ol Lindds ained -codoes of fixh plies
ing  bicbe-aowl=seck  nround  the big orerad
hepds which boled ke enormoss canli-
Miovwers,

And then owe woold see u g, daek
shape slowly working i way | bowardl s
and we woithd scramble into shalbow water,

A TBIG FELLERT APPROADITES

e evening, Hicks, o surf bov, and T,
wire . pliving armami o hip corsl paatch,
witlching the Dutest coloe scheme in Ly
fhabe T el fust weered toward shoes when
Hicks yelled, Turning guickly, I saw, not
amve black fin, bot what loesked lie oo
15:':‘_(' whiie (es.

Charlie, the surf bow, had just gone
under with his spear. Sucddenly the hig
blankey fish {(sting rav), Tor that |3 what it
was, darted forward, (5 dangeeous  1afl
sweeping by,

Hicks amd | were practieally out of the
wither.,  Chielie conlda't madke . 1 saw
him theaw. himsel! backwards under wiler
ke a crab, and draw back his spear to
punge foin the big fellow If it tured on
him. It was all oves in a few seconds, But
when Chardie came out he was laoghing,
chattering, and looking scared all at once.

He kept repealing “Big feller, big fel-
ler,” with his eves wide and frishtened,
Then he told us that he feared the huge
rays more than anyihing else in the water,

Several of these large rayvs were hooked,
but the combined strength of all hands
near by never was equal to landing one; a
harpoon was needed. One night the mesn
hauled one up close to the beach in the
entrance, but with a single jerk he sirnichi-
ened out a hig hook especially made on
board and was off seaward at full speed.

Sunday maornlng, our first Sunday on
shore, with the earlv sun shining through
the Jow-hanging clouds, and the gentle mur-
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The diseardied shells of sanil-fike mollisks ure worn as armsae by Uiese crfie with Fide bul the

lezs prolrading.

Like Lurtles, they card ap lmside the shell when ofiscken,

Thia prodje awirfnel

around o split=ugun coconat like dofs around o atcher's wazen.

minr of dhe water g the beach, Faeher ddo-
Seally was Boldiog divine worship, "The men
were kneeling on thie white sausd, Tacing the
eist with the sun illuminating their faces.
I mever saw a tnove beautiiul service,

Day by day pood weather continued.
Our camp life ran smoothly.

Busy as the proverbial bees were the
scientisis, some of whom, even in the three
wirks before the eclipse, barely had time
ta do-all that was necessary to adjust theie
delicate  instruments.  Up with the sun,
breakfast soon after daylight—we were
keeping daylight-saving time—uvork until
noon, lunch, then maybe a brief rest, but
usually steady waork all afternoon, then a
brief swim before supper,

Even after dark the scientists aften con-
tinued working, focusing their instruments
o the full moon or the stars in preparation
for the eclipse,

Cme group played bridge in the mess teno
every might.  Sometimes [ went rat shoot-
ing. The fishermen would go down (o the
entrance Lo the lagoon, and try Lo calch a
big one in the racing current.

We erected a flagpole near my tent and
every marning the National colors, with

Lhie  Saitbannd §esagtageue Sociely s g
Loyt h, word Taniatoad | padw 385},

Adver e enops pod Ui eunerete Sl
tions fur the indtrumerds were complefes!
we Beran the long and tedious fash ol
praunbing, festing, and adjusting the many
mMeces of acientific’ apparaius.

A scientist on o desert island 3580 mech
thie zame fix a3 Rabinson Orosoe, 1T he s
formotten a screwdeiver or ssme nuts and
bodts he ean’t con dows 1o he fve-gnd-ten
for them. He nmst do witheut, or rig up 4
substitute from materinlz at hand.

D Richtrayer nesded a heavier weight
for hiz driving clack, =0 he mude it out of
old rusiy iron from a ship that had been
wrecked on the istand.

A SMIP OFFERS TO “nescle"
THE EXPEDITION

Tt was decided 1o make o day's survey
of Enderbury o get firal-hand information
abioul that island. Accordingly, ceriain
members of the =afl accompanied me on
board the Avece! the vight of May 23, as
we were to make an early (2 4. m.} stard

About B0 o, we made ot g steanws’s
lights to the westward.
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A BCTENTIFIC “PIED PIPER" LUNFES MATS TO THEIR DOOM

PFalwoned menl, nst musde, s e palont esterminator wsed by Choddess G, Thampsnn, Presiden
ol the Fraunslafivs for Astrophysical Heseareh, The rats, which probaldy cane ashire ifien & wrocked
shipe were sich n nuleance that the photographes hod 1o meve b5 lad alep the darkroom s they
would sul keep him owake. The animale prehabily live on birds cges and poung Blds, bt it B

mysiery how they gl waler 1o drink.

Abcuptly she turned and headed In -
ward the izkind, Soon she was close enough
to sipgnal and anrounced that she was the
& 8, Niagard, of the Csnadian Australasion
Line, en route from Suva o Honolulu.

Secing the Aares on a desert isband, she
hadd miood in fo dearn if we nesded any-
thing. When she firsi aaw the lares she
could nof see the ships lighis at anchor
close inshore, and probaldy theaght our
range fares were signals for help.

A hne exampde of whal suilors call “good
sea manners!”

We thanked the captain and he turned
and went back on his course.

The next morning at davlight we were
close abaird on fhe Jee side of Enderbury
I=land.

Lieut, Willkwmson and T went ashore in
the surfboat.  Foriunately the surf wae
not heavy, s owe made it without diffi-
culty. The next boat brooght Dr. Me-
Nally, Mr. Stewart, Mr, Hicks, and Mr.
Brown.

We divided into two parties, the cap-
tain, Hicks, and McNally taking the south-

ern half of the wland; Stewact, Brown, i
I 1uking the nosthern half.

The isiand wag barpen and  exiremely
rougn, ks surface covered wilh Jooze, frreg-
ularly shaped bits of coral, oking as if
an army of glands had amused themselves
by piling them in bong, high ridges (. 3841,

As we walked, the loose surface kept slip-
ping and sliding. Progress was slow and
difficult,

Abeut Uhe whole was an exasgeriied ador
of 4 ehicken vand: overhead was a4 con-
stant and curions bied paepde,  Some few
# close that they seemed to be trving o
peer under aur hat brims 1o see who the
intruders wisre,

THE ANVENTURES OF JERRY

Jeery, the Averet's moseod,  remalbmed
with one peesty, i be birds were even maong
curwiuns phouat the Hitle black dow than
ghout us

After hours of laborious travel, we
started back byv way of fhe beack.  Even
though that route wus longer, we prefecred
It to crossing 1he ridges of loose coral again,
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THE H.I'I.H—ﬂl'“'-’l'l{ HIRD'S THEROAT BWELLE WITH AFPPECTION

The maale carrics wnder his chll o powcs of heilliant tarkey red which durlng the matics PR
Be dnflates with sir 1o the ales of a 1oy ballosn. The feathors are dirk brows, The mon-o'swar-bird,

anmetimes called the frigate bird, lfves Brpely by snatching fish cnupht by otbier bicds (367,

M

thises Bundreds of the “mpf-o'=wars® could e =eeh Fiiling wimaosd moticnbess, with wings outspresd,

en the trade wind currents ahove Cunton Tl

Upon reaching the surfbost, which was
high and dry, the men reported that the
tide had dropped away so suddenly they
had been caught,

Waiting until the southern PATEY s
turned, we began the tedious task of rall-
ing the bost down to the water, Using a
plece of driftwood about five Inches in
diameter, we gradually moved it out to-
wartl the breakers.

Handling & boat in breakers at Jow tide
iz always more danperous than at high.
When we were about halfway out, we
wiond the boat end for end so that we
need not further jeopardize things by
having to turn it about while we were
Fowing.

Little Jerry followed all our movemenis
anxiously. Just when we reached shallow
water, the tide changed abrupily and began
rolling in very fast,

It took all hands to ha.nF on o the gin-
wale and keep the boat from being cap-
sized. Suddenly I looked back and there
was poot Jerry hallway ashaore, shaking

like a lenf, and with his whole soul in his
pleading eves. Turning back quickly 1
ran toward him. As [ approached, the
little fellow erawched down trembling,

I slung my binoculars over one shouldes
and my bag over the uther to free iy
hands. ‘Then T holsted him on my shoulder
te hold him securely, leaving one arm {ree
to balance myself in the suef,

Jerry hooked his Hule nails into my back
te help hang on. As T worked my way out
toward the boat, I patted him and teied to
reassure him,

By the time 1 reached the boat, which
was bucking like a horse with each breaker,
I saw a mean-looking fin just outhoard,
50 We hung on and waited,

Before the next big breaker came in, the
fin had disappeared, and wa tried again,
By this time we had four men in the boat
and they had cars rigged out to start =s
soon a% we could all jump in,

Just then a big breaker picked up the
boat and rolled it toward me  Tossing
Jerry inta it, and scrambiling  forwared,
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I omade it casily, as the gunwaile was bow
o ey sice,

Secing a palr of hands cuiching - the
opposite gunwale, T helped haul the hoat-
swain’s mute over, and then, velling o the
men o give way hard, tigged out the long
steering oar which the boatswain's mate
wragped and used with all hiz sirength,

Before the next breaker reached us we
were out, bevond the cocal heads and soon
were clear of the breakers.

The ship had stood o veey close 1o shore
and we were goon alongside and all hands
climbed on board. One of the men for-
witd passed Jerry an beard. As soon as
he hit dhe deck he taced up and down
like mad for & eouple of turns.

Ever since then, when he sees me he gives
& (rbendly Tick, and when T have {ime 1o
pet him be thanks me as plainly 2z a
little dog com,

THE “WELLINGTON " BRINGS TELESCOPES
AND COCUNLITE

H, M. 5. Wellington arrived May 20,
and landed the New Zealand eclipse party
Ipage 394). They found our dock and
our two-whee truck helpiul for handling
their instruments and eguipment,  The
iruck was particularly sseful for trans-
porting about a thousand coconuts they had
beought foe planting on a large aren to the
southward of our eamp,

The two expeditions quickly hecame
friendly. The officess of the Wellington
entertained the members of both scientific
parties and officers of the dsoref ahoard
their ship; and Liter the scientists of bath
expeditions entertained exch otler on shore.
A fleid day ashore for the enlisted mes of
the two ships was a complete success.

Crur resourceful doctor helped them im-
provise a stove from scrap material and
constrected an odd but efficient smoke-
stack from empty cang and roofing nails.

When we built our monument and
mounted the two stainless-steel American
flaugzs; it was the dactor who mixed some fine
finishing concrete and smoothed and shapsed
Ol manument into a really handsome stree-
ture (page 3761,

Un Decoratbon Day we unveiled the
manument with approprinte ceremnnies,

WNow that the critical day drew near,
the weather, which had been perfect, be-
gan to act uncertaimly. One night the whole
iamp was nearly Dlown away. For several
davs and nights we had daily storms.  An-

other night the Welfington dragaa) Teadly,

Anuel Aben fhe wenthir seemed saiisied
for a while amd Bedoveisd Dxell,  HBuol owe
were all anxinusly watching the enstern sky
evety morning ai eclipse time, and we were
niod encnserged,

The day before eclipse found us worried,
The pessimists said we might as well pack
upeand save time. The optimists theught
everything would be all might. The rest
of 15 hoped for the Tesi,

On eclipse morning no one could. sheep,
Iwasupoat 3 a. m, Iooking at the weniher,
At Tour o'clock i€ bepan to blow, and the
whole eastern sky was overcast with heavy,
dark  nimbuz - clouds, We  anxlously
watched thend and were delichied to see
them swine 1o the saithwsard,

AL duyliphl, the eloud formalion  had
clinged] completely, and there was 4 good
percentapge of clear sky,

And then the sunrise! Tt was partic-
warly beantiful; were T an artist T would
hawve tried to cateh it to cherish Sorever,

The zero hour appronched, The launch
from the Awoced landed 2 large parly on
the dock. They went o their assigned
sallons,  Ewerybody made ks final tests
and adjustments. Dunham and Thomp-
snn had worked throughout the night,

The doctor came o my tent and to-
gether we made arrangemenis for the visual
waork. A dozen times [ lonked at the waich,
set to Greenwich time,

“ONE MINUTE T0 a0t

Previously | kad carefully made three
comparisong and  fworded them: s our
eclipse record book.  While waiting T caught
myaei] mentally counting.  And then the
doctor said, veryv guietly, “Onby about one
minude to go.”’

That first contact, when the moon be-
gins to cover the sum, is alwavs o heart-
breiker, I hawve seen Dir, Robertson, wha
has calculnted at least a8 hundred eclipses,
wilking faster and faster until he wus
almost dop-trotting, just ‘before the first
contact, and then suddenly stop, jerk off
his hat, and rub his hand slowly over his
head a3 the observer marked it exactly
on time.

So it was with us. We knew it was going
to happen, it had to happen, and vet we
both felt sirained. To myv question, “How
much longer, Dogtor?™ there was no an-
swer. After a pause a quist, "She's coming
on, Captain,” and then, “Mark,"
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FHELLG. BADDY: THIS 18 KEITH

T fon of- Jodm B, Willls: o1 the L
tir his father an distans Caniem lsfani,
Fii |.|-..|m-|:|'.|lu-r

Az if hie “Mark” had besn commLi-
cated by monie - srel BELnS Ti the monas,
an dndiniiely sinall mech appeared on the
olge of Uhe s Inigh ug o0 ihe ticht =i

T found my body relaxed; it suddenly
dnvwned” on me thae 1 Teul beenoas fense
el ot s nowire Tine

Hurrving neross  to the boxing arend
which: we had flled with white sanel, amld
around which we hid stationed eizhi Dl
jmckets with stop walches fu nole andl time
the shadmse lands, | gove them some last-
minEie inskractions

e, Mitchall quietly made the mouneds,
inppuiring ol each mh whether all prepuiri-
pions were complene, Lhen turned 1o his ow'n
apparatis with his three groups ul Assists
s,

wlnwly, stencdify,  the  hlack shindoy
Asacended eross the face of the sun

Lvrkness cime L, goc b Seemes that
izt should fall, vel T knew night coubin't
hee falling @it that ginse of day.  This gueer
datkness was confosing. 16 dhid mot 11t S
fike the growing dfarkies of appiroiching
pight, parily because the shidows cliel il
grow benger pe thew di with the seliins sun

£ Aoaal Dseryators. Liroadeasd in Wiashington. 11
AL the talile i- Mee. Bichard H. Stewarn wike ol the Expedi
i amih her Dwoe daughiees went s Thee i
g awlon in il Bgoun 1 T muest, Dt f (1T ST

fellEne Stewart: LS00 il wwas
W Ehiarks

\ hush spread over the whede place, o
Birrls woere in Ve uir whibe, @ shart timr
befire, thore hid been hundreds. Al sund
spormeed b fade out. 1oogres darker, Tl
Tensign was [rainful,

Vet with the suspense went i woneerful
feeling of exultution that saffusasd eves
mean in cump,  Long weeks nf uneertaints
wiee oaver, A1 lasr we were sure 1hat
lomicls ol possibly imeefere with our -
servationg ni the sclips=s,

STty saonds 1 go i

1 wunderail whethes evervhody else wi
cool anc collected, of hod buck feveroa
| had, 1 wished the doctor would =
couffing Tis feel on the ol

-specinl signal. Richtmyes, 10 secon =
o gL

Lir. Richimver sprong ingo st et
[tr. Dumbam waz fiming his movenies
exactly with Richtmyer's. An erfor mity
hboaw all the larter's lights and rum his entr
progect,  Owr portalile generitor was Shih
ing up perfecily under this severe 1ax a0
wie ol praved, that there woalel e o
nikishiays.

“Tem secoiniks foe S
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STANDING RGN ONLY AT “RADID CITY 70 HEAR MESSAGES FROM FOME

Cin ihe owtsiile, Baeiing in, are members of the F.l||,H1|iI||.1|| who coulid nod crowad Tie Thee tent,
o wae aboigh & me here on Cantos Talend, while m Washingieon, B, C. where the oeo’s robtives
were talking Lo them thrigh the micrmplione It wos abuout nine o'clock ai nlghl,

Punbam aid Thempson were burning
with intensity s they performed each act
with meticulous care.

“Stand byi"

The porgeaus Baily's beads® were ap-
pearing. The darkness was almnst com-
plete. Stars were beginning to fwinkle.

“[octor, diel you press that ke

“Mark.”

A SPECTACLE OF SURBLIME BEALTY

"0, Twa, Three, Four,” wad soundims
Wl pver the site throwgh National Broad-
casting Company loud-speakers.

T was speechless at the sublime beanty of
the whole spectacle,  Those magnificent
pruminences, with o coboring impossible for
humans to copy!  The ethereal deficacy of
the far-flung coroma, its pescly Dlumination
pxtending out into space millions and mil-
tions of miles!

The counting of the precious seconds
measuring the period of totality was going
ateadily on—"121, 122"—and T knew {he
docior would keep on counting Gl T gave
him the signal that totality had ended.

* Hpliv's beads mre formed by suslight shining

luslwesn the muuntains on the sdvencing edge of
the muons,

Suchdenly the doctor Kicked my leg, TU
startled me, What had T done? Had T
lorgotten something? T was in a panic.
And then I saw him frantically pointing
unsder the tobile,

Laoking down, T saw bl motion-picture
cameri. He hod ssked me to take some
pictires just after the one hundred and
twentherh gecond.

I stowsped, cavght the camera, jumped up,
and pointed it toward the beawntiful corona,
T peessed the key down and heard the hum
of the camern making an Indelible record
of 1lee sublime spectacle,

w130, 131,

[ speess that’s enough for the doctor.
Diown went (e camera, and agmin the in-
tent watching. George Hicks' rich wolee
cold be heard above the counting, de-
scribing in glowing and gifted words ibe
wonderful beauty of this celestial extrava-

FANEA,

sriddenly T forgot my surrousdings. The
bare nakedness of vur camp Taded ont, and
I was in an enocmons, high-vaulted catle-
dral, with evervihing mammoth and beawti-
ful. Tndescribably sweet music filled the
air. T wanted to swallow, but couldn’t




THE XATIONAL GEOGGRAFHIC MAGAZINE

STHE WEATHER 18 PERFECT, AND WE'RE ALL AR HAPPY A5 CLAMS:"

Fram the reol of the Expeditkn’s photographbe darkroem, the pewl news that clouds will e
iMerfere with the eclipes i= fashed 1o the world by George Hicks (Figheh, Natlangl Broadessime
Comgrany anooumeer with the Expedition.  The assisdant is ready with o flashlipht =o that M. Hicks
can s=o¢ his motes during the durkness of totxl eclipse.  In the bhadegrvand, ripht. iz the Expedithmg
shipe, U1, 50 & Awecet, anid at left H. M. 5, Peilington, which Twought the XNew Zealaod: party 1s
Canlon Island (page 301},

Ally eyves amarted.

%155, 156."

I could mee Father AleXNally moviog
with the regulaciiv of & maching, 1bming
ench movement to the continuous et
I could =ee mentally the feverish activity
of each instrument.  Hicks™ melodious
wiice went oon and on. [ wondered how
he could think of all the things he aaid.
His talk had o be extemporansous; e had
niever asen ab eclipse hefore.

“307, 208, 200."

“End of totality "

A then the overwhelming hesuty af
ithe Haily's bexds, the magoiicen) ring
setting, snd the glory of the sun as it

barat forth, dissipating the weird darkoess,

The birds immediately ook the air, day-
thme nofses hegan again, the bareness of
our g wis thioest upon oz owith gl s
makoedness.

Tlee eclipae of 1937 was over,

Then camee the celsbratem!  For hall
an hour nobody did anything bot walk
aroumd und feel happy. The scienti=is acied
like college bovs whise temis Isas just won o
foertlonll gpame:

With o goad job done, we seddenly real-
tzedd that now we could go home,  Packing
Degan ik furiows rate. Thirty hours Eater
the dveret wekrhed anchor, and we witche!
Cunton sk disappear intn the sunseq,

INDEX FOR JANUARYJUNE, 1937, VOLUME READY
Index for Vildume LXXT (Jamnaryv-June, 19371 of the Maiosal Grociueine Magazese will bs

mailed upon request to members who bind their copies a8 works of refercnee



October 23, 1975

To: Martin Vitousek

From

(1]

Stephen V. Smith

Subject: Canton.

I'1l]l write #his down, so you will have it gapon Jour return, I
telked with Bd Ewen, USAF/SAMTEC (Vandenberg) on Monday, October 20.
He iz no longer imvolved with Canton, bat he had considerable
infermation and ideas. In places, some of the detalls became fuzzy,
because information has become eleszified since our last conversation
with them. Any eryptic notes on here are probably for my future uge!

Feople:

Col. L. D. (Lonnie) Benson OX 53350 or OX 55780

Chief of Staff Alr Foree EDPD

The Pentagon

Weshingtem, D. C. 20030 (the guy who has best over-
all handle on things)

Mejor Mike Maddoclk
Vandenberg X gopal
BAMTEC/PMEA (request for entry to Canton)

Capt. John Peters
Vandenberg X 3016

SAMTEC/CET (copy of our WiC 7P)
-Col. "Curt” Curtis Lhg-s60k or Lhg-5880
SAMIEC Liaison

Hickam (7) (Llocal, anyway)

HMajor Ceneral ¢ Newby
Commander SAMTEC
Vandenberg 93437 X G071



Memo to Markin Vitousak
October 23, 1975

Page 2

Ewen seld it has been decided that USBAF will stay in Canton for
at least 5-0 more yeara, although in & greatly altered operatioa.
Global will stey there to run it, It will be cpen for visitors, if
they have an appropriate excuse. Ewen encouraged me to contact
Maddock if there was any reason for posalble site viait by U. H.
personnel (either on our # or possibly funded by USAF). Apparently
there has been about $1.3 X buildup aince I was there (1973).

If we (or whoever} should submit & proposal from U.H,, probably
ghould refer to earlier proposal, Ewen suggests an explanatory
letter to Newby might be appropriate, Perhaps ideas of permanent
base, portable lab, or scme other concept 1a worth explering, Might
be possible to gain mccesas to site even on our own funding (1.e.,
USAF permission to go but without funding from them). Clearly
(although not said over phone) the problem of imrelvement by non-U.8.
natlonals st111 exiats,

Cartis by now has supposedly bean briefed of posaibie U. H.
interest and can in turn fill us in on further detaills.

Although I can see definite advantages to possible permanent
facllity there, my own irnterest does not presently extend beyond
another possible short-term (2 or so weeks) atudy. I'm willing to
be convinced that my interests should be otherwlee.

oo G YHeoollard
W. Coops
P, Jokiel




Eezearch Proposal Submitted to the U. &, Alr Force

University of Hawail, Hawaii Institute of Marine Biology
F, 0, Box 1346 ; Kaneohe, Hawaii 96744

by

Title of Proposed Project:

"Marine Envirommental Reconnaissance Spudies,

Phoenix Iszlands"

Applicant:

Albert H. Banner
Profesaor
Department of Zoology and Hawaii Institute of Marine Biclogy

Co-Investigators:

S‘l
P!
ﬂ-r
E.
G

V. Smith

L. Jokiel
H. Balaszs
B. Guinther
E.. EE}"

Froposed Starting Date; Immediately

Amount Requested:

Proposed Duration: One Year for Fhase 1

Mo direct dollar commitment in Phase I.



Eezearch Propogal Submitted to the U. 5, Alr Force

by
University of Hawail, Hawaii Institute of Marine Biology
F, O, Box 1346, Eaneohe, Hawaii 96744

Title of Froposed Project:

"Marine Envirommental Reconnaissance Spudies,
Phoenix Islands"

Applicant:
Albart H. Banner
Profesaor
Department of Zoology and Hawaii Institute of Marine Biology
Co-Invegtigators:
8. ¥. Smith
F. L. Jokiel
G. H. Balazs
E. B. Guinther
Gu Sa KE}T
Froposed Starting Date: Immediately
Amount Requested; WMo direct dollar commitment in Phase L.

Propoged Duration: One Year for Fhase I



FORWARD

Individuals who have not studied atoll environments generally lack
an appreciation for their delicate, almost precarious, ecological balance
and the degree to which even small disturbances by man can be disruptive,
Films of petroleum and waste oils discharges from ships have had dire
consequences on sed birds and aquatic organisms exposed at low tide. Con-
cussions from blasting underwater cbstructions have destroved much marine
life, and at Canton Islands these practices have been observed to be par-
ticularly destructive to sea turtles and fish, The pass at Canton was
deepened during WWLIL to permit the entry of ships, and the resulting
increased tidal exchange exposed and killed corals on the shallow reef
flats. Rats have been accidentally introduced on many atolls and have
decimated the sea bird populations by feeding on the eggs and young of
these species.

Recently, the French CEA (their equivalent of the Atomie Energy
Commission) has modified the reefs of the Tuamotuan Atoll of Hao to use
as a staging base for the Mururoa test program. Within 18 months almost
all of the waluable reef fish became dangerously toxic, and an epidemic
of ciguatera poiscning spread through the native population.

American agencies have not been without their share of mishaps from
digsrupting the atell environment. Many of these mistakes have been expen-
sive in both time and comfort. Some have also been particularly disas-
trous to the atoll enviromment. Our government is only now realizing the
cost of restoring the enviromment after the gross disruptions on Bikini
and Eniwetok Atells. Causeways which were built on Palmyra Atoll dammed

off portions of the lagoon and destroyed the normal marine life there.



The 1964 dredgings at Johnston Island Created a fine silt which still
clings to portions of the lagoon, killing corals and fishes. Ewajalein
and Eniwetok Atolls have been extensively bulldozed, leaving the bases
there with the blinding whiteness of exposed coral and little chance for
rapid replacement of the normal plant cowver. The top soil on these
islets has been buried and the fresh water lens seriously disrupted.

& particularly costly undertaking has been the USAF-DNA PACE pro-
gram at Eniwetok Atoll. A plan to simulate an atomic explosion with
conventional explosives on one of the scillndenudea iglets has been
stopped by a Federal court order, which may be converted into & permanent
injunction. MNearly four million dollars were spent on this program with-
out concern for the certainty that a massive explosion would have loosed
into the environment amocunts of radiocactive materials which are now
safely buried. This renewed radiocactivity would have further delayed
the scheduled return of the Eniwetokese to their ancestral home.

Inadequate awareness of the potential environmental hazards of such
operations have not only lead to unnecessary envirommental destruction,
but have often resulted in the failure of pumercus long and short term
programs. Ignorance of atell geomorphological processes has led to
practices which cause erosion. Piers and moles have been destroyed by
storms and currents; beaches have been eroded due to the improper place-
ment of shoreline facilities; dredged passes have rapidly refilled; ex-
pengive installations have been damaged or destroyed when storm-driven
waves swept across low-lying islets; and envirommental disruptions have

produced serious medical and public health problems for base personnel.



Such dangers are clear and present in the Phoenix Islands as a
result of military operations there. Both Paul Jokiel and
George Balazs have made observationz and have recognized blasting,
dredging s and oil spills among the complex and potentially disastrous
environmental disruptions there (see the trip report by Captain
Callahan, USAF/Environmental Health Lab). The USAF has done an ad-
mirable job of attempting to aveid envirommental damage but we believe
that inputs from scientists experienced in atoll ecology would strengthen
the present efforts to protect that ecosystem.

ECOLOGICAL REGULATIONS AND RESTRAINTS

Increasing environmental awareness on the part of elected officials
and the general citizenry has prompted the Federal government Lo sat
forth guidelines on envirommental matters. It is useful to review the
scope of these guidelines as they apply to those govermmental agencies
either direetly or indirectly involved with the Phoenix Islands.

At the present time,; the Department of the Air Foree has adminis-
trative control of these islands. Section 2 of Exgcutive Order 11514
defines the environmental responsibilities of Federal agencies and
requires that the heads of such agencies shall:

"Monitor, evaluate, and control on a continuing basis
their agencies' activities so as to protect and enhance
the: quality of the enviromment."

"Heads of agencies shall consult with appropriate
Federal, S5tate and local sgencies in carryimg out

their activities as they affect the quality of the
enviramment .



"Develop procedures to ensure the fullest practicable
provision of timely public information and understanding
of Federal plans and programs with environmental impact
in order to obtain the views of interested partieg,"
"Engage in exchange of data and research results, and
cooparate with agencies of other governments to fostaer
the purposes of the Act."

"Insure that information regarding existing or poten-
tial environmental problems and control methods developed
as part of research, development, demonstration, test,

or evaluation activities is made available to Federal
agencies, States, counties, municipalities, institutions,
and other entities, as appropriate,”

AFM 126-1 '"Conservation and management of Natural Resources," 22
February 1972 applias to all land under Air Force jurisdiction. This
document states that first priority be given to the protection and pre-
sorvation of habitat utilized by rare and endangered species and special
interest areas. Certainly; the sea turtles and some of the zea birds
of the Phoenix group qualify as rare and endangered species. We discuss
the Phoenix Islands as a scientific special interest area, (Appendix IL).

AFM 126-1 further points out that such irreplaceable rescurces must be

both protected and mansged to enhance their value.

We understand that the United States govarmment has an sgreement
with Great Britain to protect the ecology of the Phoenix Islands. Mis-
management of this unique region could jeopardize U. S. - British rela-
tiong in the Pacific, and possibly censure by interpational scientific

and wildlife organizations.

THE PHOENIX TSLANDS

The recommendations of the JOC Phoenix Islands Ecological Committee

(Captain David E. Lewis) state that:



"A paricdic inspection of the islands should be
established for monitoring the effectiveness of
island operating procedures and their effect on
the ecology. The inspection group should include
persennel in the field of Pacific Island ecology."

During & vigit to the Phoenix Islands in June of 1972, Captain
Callahan (USAF/Environmental Health Lab) recommended that the Air Force
astablish a working relationghip with the Hawaii Institute of Marine
Biology (HIMB) to realize the value of the Phoenix Islands as a scien-
tific resource and to develop the knowledge needed to evaluate the
USAF impact on these islands.

The preceeding discussion can be summarized in two main points;

(1) the Air Force has been charged with the responsibility for environ-
mental protection in areas under its control; (2) there is a strong im-
plication that appropriate agencies such as HIMB be enlisted to assist
in this mission.

Ultimately, the USAF/Environmental Health Lab will probasbly be
responsible for any overall envirommental program im the Phoenix Islands.
However, the USAF/EHL would probably be the first to admit that they lack
the personnel experienced in atoll ecology to carry out an extensive pro-
gram. We also recognize that the regulations outlined above have placed
a burden on the Amed Forces which clearly departs from their traditional
role. Research ingtitutions like HIME do, by their very nature, possess
the sclentific resources and interests to assist the military in meeting
these obligations. While HIMB has not been legally charged with assisting
in these areas, we do recognize a moral obligation on our part to use our

acquired expertise when necessary. Moreover, we do have a strong interest

in understanding atoll ecosystems,



AREA OF POSSIELE COOPERATION
As a preliminary step we have identified a number of researchers at
HIMB who are working on coral reef and atoll ecology and who are willing
to volunteer their time and efforts to carry out the initial steps with
the USAF concerning the Phoenix Islands. We see our objectives as;
(1) establishing a working relationship between USAF and HIMB and to lay
the groundwork for future joint activities: (2) to carry out the prelim-
inary scientific reconnaissance needed to design a continuing program:
and (3) to acquire scientific information from this unique region to aid
us in our own research on atoll ecology. The six members of this ad hoe
group are listed below.
Chairman: Menbers:
Dr. Albert H. Banner Dr. Stephen V. Smith
Paul L. Jokiel
George H. Balazs

Eric B. Guinther
Gerald 5. Key

All of these individuals are experienced in atoll ecology, and
three members of the group have visited the Phoenix Islands. Dr. Banner
vigited Canton sewveral years ago, and Messers Jokiel and Balazs have been
there within the last year. During June 1973 Mr. Jokiel, at the request
of the Air Force, advised Captain Callahan (USAF/EHL) on matters concerning
the ecology of Canton, while Mr. Balazs conducted a preliminary survey of .
sea turtles at Canton during February 1973. As we or the USAF see the need

to do so, this group could be altered and/or expanded.



We visualize a two-phase effort by HIMB in the Phoenix Islands;
details for which are given in Appendix I. Generally, Phasa I would
provide us with initial first-hand information on the general ecology
of the area and Phase II would establish a continuing scfentific
program.

During the initial phase; we would be providing a considerable
contribution through public agencies which presently support us; USAF
support would be minimal , including only transportation, food and
lodging. We can offer our support only because the Director of HIMB,
Dr. John E. Bardach, recognizes the consgiderable importance of our
proposed efforts. The HIMB contribution per man would amount to
approximately two lab and report-writing days for each day in the field.
Thus, the HIME contribution includes approximately 300 man-days of pro-
fessional services plus technical and clerical assistance in data
analysis and report preparation as well as the use of substantial equip-
ment and supplies. BSuch an initial study involwving an obvious and sub-
stantial contribution of non-military public funds can be justified be-
cause of the lack of information about the area; future expenditures
cannot be so justified.

Fhase 11 efforts, after the USAF has evaluated our initial perfor-
mance, would include possible expansion to an on-going program with
modest Air Force support. We foresee mutual benefits to this proposed
arrangement, Our information would be available for the USAF/EHL to
use in enviroomental assessment and monitoring, and we would have realized

our own research objectives. Moreover, HIMB scientists will be able to
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combine their previous familiarity expertise in atoll ecology with
first-hand knowledge in the Phoenix Islands 30 as Lo serve as well-
versed advisors to the base commander and to SAMSO on matters involwv-
ing the environment. These scientists will have the ability to
recognize potential problems and suggest proper action, and the
relative proximity of Hawaii to the Phoanix Islands will make this
pool of talent readily available in case of an environmental BEECEancY .
additionally, we are now compiling available scientific data on
the Phoenix Islands,; and have started to develop a reference collection
of the marine life to be found there. During the course of the study,
a cataleg of species identified will be compiled in the form presently
being used by the Hawaiian Coastal Zone Data Bank. Collections of
various organisms will be made for later identification by taxonomic
speclialists.,

A bonus to the proposed plan would be the aid the program would
give the morale of those confined on islands for long periods of time.
George Balazs has already recruited five volunteers at Canton to assist
in the turtle survey by observing nesting activities in their off-duty
hours and by sending their data to HIMB. MNeedless to say, such effert
will be of great benefit to the environment and will be of morale/educa-
tional value te the base personnel.

In off-duty hours, interested island personnel could readily colleet
scientific specimens or monitor various parameters in the absence of
scientists. Such constructive activity can greatly reduce the frequent
boredom of atoll life, especially among those needing intellectual stim-
ulation, This activity will also make island residents more aware of the
ecological value of the islands and will promote a general attitude of

raespect for the nmatural environment.



APPENDIX I: FPlanned Efforts in the Phoenix Islands

Fhase I. Prelimingary Marine Reconnaissance

First priority will be given to Canton since this is the zite

of major activity.

Balazs: Turtle survey. WNumbers and species present;
mapping nesting sites; establish duration and
intensity of breeding; initial tagging program.
These efforts will be a continuation of imitial
observations.

Guinther: SBurvey of intertidal fauna, survey of "estusrine'
conditions along shoreline; descriptive work on
high saline environments; water table.

Jokiel: Lagoon sediments; temperature survey; salinity
survev s turbldity, chleorophyll distribution
(phytoplankton), preliminary coral distribution:
mitrients. Initial observations have already
beon made.

Smith: C0, biogeochemistry; productivity and residence
time estimates for water within lagoon.

Key: Lagoon water chemistry; preliminary analysis of
reef fish communities.

It iz well to consider how the HIMB work plan for FPhase I relates
to USAF needs. Water property studies will define the physical-chemical
enviromment present in Che lagoon as these properties relate to natural
conditions and te artificial pertubations. Residence time estimates
for lagoon water will spell out the flushing characteristics of natural
_and artificial materials in the water.

Biological surveys will help to identify rare and endangered species
and to relate biological distribution to characteristics of the water and

sediment. The turtle survey 1s particularly important to assessing the



distribution of an endangered animal known to live, breed and nest
in the area. Because this effort is so important and has already
begun, we present the initial report as Appendix III.

Studies of the ground water body and its interaction with the
"estuarine" ponds and inlets will provide information pertinent to
fresh well-water use on the atoll, sources of contamination of this
well-water and long term fluctuations in the wolume of freash or brack-
ish water within the island structure.

Numerous other examples could be given of how such basealine data
will be used by the USAF, but the preceeding should illustrate the
basic value of such knowledge.

We estimate that one year would be required to complete the pre-
liminary objectives. During this period of time, the details of
Phase IT can be worked cut. Initially HIMB would contribute scientists
and equipment needed to undertake the proposed studies, and USAF provide
logistic support. Logistic support for Phase I would be limited to two
one-week trips by a party of fourscientists (summer 1973 and winter
1973) as well as three one-week trips by a party of two (various times
during year). USAF would supply transport;,; food and lodging for these
people,

Air Fare - 14 round trips (Honolulu - Canton)

Excess baggage (scientific gear) - less than 300 lbs/scientist.

Fer diem = 98 man-daws

While the party is on the Phoenix Islands we would need the
following:

Outboard motor boat on Canton,

Space for instruments (possibly we could use part of base hospitall.
Surface transportation.

Transportation to outer islands.

Access to ecological and meteorclogical dats on file at Canton Island.



HIME personnel will sign waivers before leaving Hawaii. All inves-
tigators will follow all base regulations and only certified personnel
will use SCUBA. 1In light of the professional caliber of the people
involved, we anticipate no problems in regulating their activities, as
demonstrated by actions of HIMB staff members that have previously
visited this site. Reports of their activities and findings will be
filed before leaving the base, and a complete scientifiec report will be
submitted after the data has been analyzed at HIMB. An example of this
type of work is included as Appendix III (George Balazs' report). Other
evidence ig in file in the form of & report by Captain Callahan and

Paul Jokiel (June 1972).

Phase II. Expanded Efforts

Unce the initial work is underway, and the USAF has been given time
to evaluate our performance, we would jointly begin to formulate a mutually
satisfactory agreement for continuation andfor expansion of the affort.
This might involve setting up a small laboratory at Canton and a gradual
build up to the level of the present Atomic Energy Commission - University
of Hawaii facility at Eniwetck Atoll. The experience of the AEC and the
University of Hawaii with the Eniwetok Marine Biological Laboratory {EABLI
has shown the great mutual value of such a Bboratory. The EMBL was created
in 1954 to carry on general marine studies, utilizing AEC facilities,
transportation, messing and housing. Its cost, when compared to the other
costs of the AEC program on Eniwetok, was trivial. However; its wvalue to
the AEC was great, for through the visits of many scientists a knowledge

of the enviromment of the atoll was built up far batter than had the AEC



attempted to move Ceams Of scientists under contract into the field., Its
value to science was even greater, for it permitted marine biologists of
all specialties to visit the only marine laboratory inm the world situatad
on a coral atoll.

It is suggested therefore, that if the reports of the reconnaissance
team are favorable; the Air Force consider the creation of a similar lab-
oratory on Canton lsland. The ipitial facilities could be taken, as they
were at Eniwetok, from existing structures, like trailers. Housing
would be in the BOQs; messing would be in the military or civilian messas;
transportation to and from Canton would be on the regularly scheduled
flights, while land transportation on the island would be through the motor
pool. For marine studies, one or two outboards could be assigned. As at
Eniwetok, the scientists wisiting for their own studies (as opposed to
those making specifie studies requested by the Air Force) would require
no financial support beyond transportation and subsistance.

At this time it is difficult to arrive at a realistic budget, because
the cost of supporting the field laboratory would depend on its size and
the amount of its use. Possibly after a few years it might grow as large
as that at Eniwetok which has a budget of $55,000 a year. The cost of
special envirommental studies would depend entirely upon their scope.

We enclose as Appendix ¥V a report on Kwajalein Atoll to demonstrate the
potential value of HIMBE cooperation at Canton Island. Appendix VI demon-
ptrates the contribution to operations at Canton Island from & one-week

vigit by Paul Jokiel.



AFPENDIX II: Statement of Phoenix Islands as a
Special Interest Area (Scientifie)

The FPhoenix Islands represent a "stepping stone” between Micronesia
and the Line!Islands. Although the latter groups have been studies to
some extent, gcientific knowledge of the marine environment of the
Phoenix group is still wirtually absent, and investigation of this area
promises to yield useful data on the googeography of tropical Pacific
life forms. As an example, one of the specimens of alpheid shrimp
recovered by Paul Jokiel from Canton Island has been identified as a
possible new species but is tentatiwvely grouped with another new species
known only from Western Australia (Synalpheus sp. nmov.). George Balazs
concluded on his last visit that the relatively unexploited state of
some of the outer islands in the Phoenix group may well classify them
as being among the most undisturbed and unaltered marine turtle nesting
areas in the Pacific.

The lagoon at Canton is unique in that it exchanges water with the
open ocean onlwy at one location. This has resulted in an ideal; uncompli-
cated gituatinn for the study of wvarious biogeochemical interactions. Ona
guch interaction, of both practical and scientific interest, is that bet-
ween the sea or lagoon and the ground water body within the island struc-
ture. Much of this interaction occurs in the ponds and inlets along the
island shore where materials from the sea are deposited by biological
and physical processes and materials from the land are returned to the gea
through ground water seepage and tidal flushing. The unusual shape of
Canton Atoll, alluded to above, enchances the possibilities of tracing
materials participating in long éérm cvelical exchanpe between the land

and the sea, providing data applicable throughout the tropical Pacific.



AFPENDIX IV: Interaction With the Interested Government Agencies

Eventually we should consider the inclusion of certain other individuals
and agencies which have an interest or jurisdiction in the Phoenix Island

group, or at least keep them informed of our progress. Any such list

ghould include the following:
Enviromnmental Frotection Agency:

Dave Clark

Surveillance and Analvsis Div.
EPA Region 9

100 California Street

San Franecisco, Califormia 94111

Phil Wood
Water Quality Standards Section

Bill Helphingstine
Federal Facilitiesg Ssction

C. Sealey

EPA Pacific Basin Director
1000 Bighop Strest
Honolulu, Hawaii 96813

Capt. David E. Lewis

JOC Phoenix Island Ecological Committee
Department of the Air Force

6595th Space Test Group (AFSC)
Vadenberg Air Force Base

California 93437

Walter W. Melvin Jr., Col. USAF, MC
Commander

UsSAF Environmental Health Lab/fGC
Kellay AFB, Texas 7825l
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HIBLIQGRAPHY OF TEE PHOENTX ISLANDS, CENTRAL PACIFIC
By H. L. H. KR&DSS
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The green turtle (Chelonia sp.) nests on Canton Island at four
select cand beaches along the north, east and south coastlines. Some
nesting cccurs during the entire year, however, the presence of larger
numbeérs of animals in October and November suggests that seasonal
reproduction also i3 in effect. Juveniles and adults are present in
lagoon waters and immediately outside the major channel throughout the
year., Within recent years turtles have also been reported on Bernie,
Enderbury, Hull, Gardner and Svdney. Although there is no basis at
this time for making an estimate of the total nesting population size
utilizing Canton and the other islands in the Phoenix group, preliminary
surveys conducted by the author indicate that a fairly large number
of animals may be involved. Due to the absence of information in the
literature on marine turtles in this area of the Pacific, intensive

studies on both feeding and nesting populations are needed.



FHONE (AL, i) BEAVER DREDGING PTY. LTD,
49 1228

22 TINDALE AVE.
BLIDERIM, QLO. 4555

CUTTER SUCTION DREDGIMNG ] MARIMNE MiLING . HViNG BALWASE N WHARF COMNITNICTION

25th i

Dear (George,

I have received vour letter redirested to ne
in Auetrelia from FIJI, where it was sent by you.

It ia only & month aince I returned from the
Flljian group of iglanda to my heme at Buderim Queesnslend

- unstralia. In the interip periocd sinee I met you at Canton
oo I ppent some time in Pagd Poago in s=ssoeiation with the

td De Jong fishing Oo, elso in Apim = Western Zamoa, Tater T

. was 1n Tarewa where you will recall the fighting was severe

F during the last war,

My two young collesgues at Canton, Neville &
Ten are still in Juva, their home basg and when T left they
were trying to lemse or purchase & larger tugz to effect

pome work offering around the group of islands,

¥, *UTELUNOH WEJepUE

I had a trdp in a charfered catamaran sailing
vacht ag a crewman to sssist a charter aicipper with his
olients who were smericans end liked to dive =11 day., I
elwarys have had =n interest in cooking and like to fiddle
in the kitehen. So the cherter skipper hed & birthday coming
up and we gave him a2 surprise birthday party and T made 8
huge fruit cske which took me two days %o mske =nd iece, The
party and the cske were & huge success. Curiocusly enough
I have left behind in the isglanda not so much my ability
a8 8 marine civil engineer but a big reputation as o cook,

50 I am welcome there again principally in the latter capacity,

E

The film you provided for me could not be developed
in Flji, and the suboeguent films I purchased in the islands
were simllar, 5o - T refreined from posting them 4o Fodalk in
Helbourne Aust wntil I came home, T have one returned and

s inte as alides may be of interest to you. ! will

irn of the next batch end then have some duplicates

viglt to Centon was most ‘nteresting, T can

vere busy there when the mstronmts were stationed
¢ for the long period recsntly completed, T

i to my Triends ateut you being = peeping Tom

tle at Canton.

¥ by any chence you find time to +isit Cueengland
! L A5 are sbout 65 miles north of Brisbene shich is
Beaver Dredging Pty. Ltd. =

Gpneiiek i i Lty of thia State. We will be pleased to gee yon
Eia?ﬁ%%fiaﬂﬂﬁﬂﬁsﬁ e romm In & digtrict we believe is the best
e, e p world. I will forward the slides when received,
‘,I'"lq_"?r GHSTRANE | Sincerely, Bill Bain.

N,
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U BLCTION DRTDMGIMNG . MARINE I_'-'Il.IHE- " BRI G SALVAGE [ WHARF CONETRUCT M

T i 29th. July 1973

Dear George,

I have received your letter redirected to me
in Mustralis from FLJI, where it was ment by you.

It is only a month since T returned from the
Pijian group of islands to my home at Buderim Cueensland
funsiralia. In the interdim perlod since I met you at Canton
I spent some time in FPegd Fage in ssscciation with the
De Jong fishing Co. 2lso in Apie - Western Samoa. Teter T
was in Tarewa where you will recall the fighting was severe
Auring the last war.

*ured kL

My two young colleagues at Canton, NWewille &
Tan &are still in Suva, their home basg and when I left they
were trying fo lesme or purchase a larger tusz to effect
some work o "fering arcound the group of islands.

*} "ULE)UNG ULISPnE

I hed a trip in a chartered catamaran seiling
yacht as a crewman to assist a charter skipper with his
clients who were americens and liked to dive all day, I
always have had an interest in cooking and 1ike to fiddle
in the kifchen. So the charter skipper had a birthday coming
up and we gave him a surprise birthday party and I mede =
huge fruit cake which took me two daye 1o meke and iece, The
party and the ceke were 2 huge succesas. Curlously enough
I have left benind in the islands not so much my sbility
g & marine civil engineer tut A big reputetion a= a cook,
30 T em welcome there agein principally in the latter capacity.

955y EFTRIgEny

The Tilm you provided for me could not be developed
in Piji, and the suboeguent films I purchesed in the iaslandas
were similer. 30 - I refrained from posting them fo Xedsak in
Felbourne Aust until I ceme home, I have one returned and
gome of the prints as glidea mey be of interest to you, 1 will
awelt the return of the next batch and then have some duplicates
Tun off for you.

My visit to Canton was moat ‘nteresting. I can
imegine they were busy there when the setronmts were stationed
in the opsule for the long period recently completed, T
have commented to my Triends about you being = peeping Tom
¢n Mademe Turtle at Janton,

IT by any chanee you find time to +imit Jueensland
‘nstralia, we are sbout 65 miles nmorth of Brishene which isa
the Capital city of this State, We will be pleased to ses you
and have a spere romm in & digfrict we believe is the best
climete in the world. I will forward the slides when receiwved.
Jincerely, Bill Bain,

X



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS SPACE AMD MISSILE TEST CENTER (AFSC)
VAMDEMBERG AIR FORCE BASE, CALIFORNIA 93437

Office of the Commander 1 May 1973

Mr. George H, Balazs

Hawaii Institute of Marine Biology
P, 0. Box 1346

Kaneohe, Hawaii 926744

Dear Mr. Balazs

I read your final report on the Status of Marine Turtles on the Phoenix
Islands with great interest and pleasure, particularly the conclusion
that the ", ..., nesting population in the Phoenix Islands could well
constitute the largest found in any Central or South Pacific island
BroUD .uisss '
We at SAMTEC are well aware of the environmental responsibilities
of our stewardship of the Phoenix Islands, We strive not to degrade
the environment or to disturb the natural inhabitants of the area,
More than that, we like to, where possible, improve the situation to
perhaps make up for past mal-practices, those present disturbances
that are inherent and necessary to our operations and of course the
i mal~-practices by others elsewhere in the world,

Iwas pleased that you felt we had an awareness of the need to protect
the marine turtles and were doing so. I suspect that the turtles on
Canton are better protected and less disturbed than on any other
inhabited island and we plan to keep it that way. I have asked Colonel
Deem to review your recommendations and carry out as many of them
ag we can. We will reemphasize the rules regarding disturbing and
harming turtles or their eggs, We would also not look unfavorably on
future surveys provided they were consistent with our very limited
resource and support capabilities.

I wonder, if there is not more that could be done on a limited, local
self-help, voluntary basis to significantly improve the Canton turtle
population - provided of course this is desirable. I would not ]
presume to propose how this could be done, but I throw out the follow-
ing as an example of the type of effort I mean, An expert such as
yourself would certainly have to come up with the proper scheme to
best achieve the desired regults:



The survival rate of the baby turtles is very, very low -
I'va ]113&1".'1 2'3%!

We have, as you mentioned, rescued and protected young
turtles until they were large enough to have an improved
survival probability - considerably higher, I would assume.

Could not some means be found to protect larger numbers
of the baby turtles (perhaps eggs too) in holding ponds
{incubators) where they would be allowed to pass the
critical stage (whatever that is) before being released to
the open sea?

Shauld such a technique be feasible, desirable and practical on a self-
help basis, I would be willing to sponsor or suggest it as a service
project to Colonel Deem for possible voluntary support by the conserva-
tion oriented people on the island,

I such an idea has any merit, I would be pleaged to hear from you,




May 11, 1973

Hajor General Jessup D. Lows
Commander  Headquarters Space and
Missile Test Cantar (AF3C)
Vandenberg Alr Force Basa, California 93437

Dear General Lows:

Thank you for your letter of May 1 regarding marine turtles in the
Fhoenix Islands. I was pleased to learn of your own persomal concern
for these saltwater reptiles and of your awereness of the pressures
they have been spubjected to throughout the world in recent years.

The practice of holding weak and disoriented hatchlings until strength
has been regained is a sound conservation procedure. Animals left to
wonder further inland would most certainly die from exposure. While
the young turtles are in captivity, it is essential that they recaive
frequent feeding., Small pieces of sea food flesh (e.g.; fish, shrimp,
squid) is the most readily accepted diet. It is amazing how much and
often they will eat starting from a few days after hatching. In two
or three weaks they should be strong enocugh for release.

The concept of removing eggs to protected surroundings with subsequent
hatching and release has attracted attention {n past years as an experi-
mental method of re-establishing depleted araas. #Archie Carry; one of
the world's foremost authorities on marine turtles, hatched and trans-
planted more than 100,000 one-day old green turtles im the Caribbeaan
during the early 1960's. Host of the releases were at sites where
turtles formerly mested im abundance. To date there are no indicationms
of success and the project was halted seversl years ago. Rearing
hatchlings past the early high mortality stage sounds like a reasonable
method for increasing mmbers, however, what effect this practice can
have on feeding cycles, migratory abilities and most important, sexual
maturation, is completely unknown. It is for this reason that the
Marine Turtle Specialists Group of the Internetional Union for the



Major General Jessup D, Lowe
Faga Two
May 11, 1973

Conservation of Mature (IUCN) does not endorse such procedurss unless
ebsolutely necessary. That is, if predation on eggs and/or hatchlings
is unnaturally high and cannot be controlled. Based on my sxperience
and research to date, I tend to agree with this opinion, Maruption
of the life cycle could possibly create greater mortality on a long
term basis. Tha bast method of conservation is to allow natural re-
stocking - provide protection for nesting females, eggs and hatchlings
from man. In addition, keep wild predators (rats, dogs, etc) to &
minimum and eliminate external disturbances (lights, vehicles on
beachesy ete), Your organization is doing this at present by enforce-
ment of strict regulations.

I might further mention that two of the highest research priorities
outlined by the IUCN for the effective comservation and managemant of
marine turtles are:

ls The mapping of group nesting sites including the
surveying and censusing of colonies; and

2, FPopulation ecology studies to improve man's knowladge
of structure, proliferation and relationas between
breading and feeding groups. The more we can learn
of the needs of turtles, the more we can do to
perpetuate tham,

My eight days on Canton allowed me to access the situation and determine
what work needs to be accomplished and can be of real value. I feel
that 1 was fortunate in being able to sccomplish as much as 1 did in
such a ghort time, 1 would like to thank you again for granting the
permigsion for this study. 1 am sure that Further and more extensive
work on my part in the Phoenix Islands would prove beneficial to both
our--organizations, as well as to the turtles.

Again, thank you for your interest,

Sincerely,

George H, Balaze
Jr. Marine Biologist

mk



DEPARTMENT OF THE AIR FORCE
HEADGQUARTERS SPACE AMD MISSILE TEST CENTER (AFSC]
VANDEMBERG AIR FORCE BASE, CALIFORNIA #3437

27 AUG 1973

Mr George H. Balazs

Jr Marine Biologist
University of Hawaii at Manoa
P O Box 1346

Kaneoche, Hawaii 96744

Dear Mr Balazs

I have reviewed your letter of 3 July requesting permission
to enter the Phoenix Islands this fall to continue your
studies of the Marine Turtles and further requesting Air
Force support for your transportation and meals. Regretfully,
we are unable to honor your request for support.

As I stated in my May letter, further surveys are welcomed
provided they are consistent with our 1imited resources and
support capabilities. There are no funds available to support
this type of survey.

The United States Air Force Environmental Health Laboratory
will conduct an Ecological Base Line Survey in the near
future. The proposed plan includes Marine Biology disciplines
from the Navy. If this portion of the study does materialize,
we will be most happy to share with you any data pertaining

to Marine Turtles,

I am advised that interested personnel at Canton are
continuing a reporting system to keep you current on the
Marine Turtle activities. I trust such data will be of
benefit to you.




REFLY TO
ATTH OF:

SUBJECT:

To!

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS SPACE AND MISSILE TEST CENTER (AFSC)
VANDENBERG AlR FORCE BASE, CALIFORMIA ¥3437

e 2 DEC 1974

Reguest to Vislt Canton Island, University of Hawadidi

University of Heswaii at Manoa
ATTH: Mr G. H. Baleze

P.0. Box 1346

Kaneche, Hawaii 96TLL

1. HReferences:

a. Telecon on 15 November 19Th between Mr Balazs and SAMTEC,
Mr Ewen.

b. May 19T4 telecon between SAMTEC, Mr Ewen and Mr Balags,

2. Hheference b was stimulated by recommendstione from the Haval
Undersea Center during their review of the Giant Patriot Envirommental
Impact Study effort. At that time, there were several gquestionsz
discussed concerning possible effects upon marine turtles during

the reentry vehlecle termination and recovery operations. However,

the Giant Patrioi program was cancelled immediately after discusseions
in reference lb so the proposal o solieit your sesistance was not
pursued sny further. If and when the program is approved for
implementation, the requirement for further studies will be
reconsidered.

3: Ino the interim, perhaps scme of the interested islanders can
agglet ou ilo your pursult of chserration data. BSuggest you contact
the Island Commander, Lt Col Fhilip Stack and describe your interest.
He may be sble to stimulate reporting directly to your post office
box in Kanecohe.

&HLLEL 1f Col, UBAF

Director aof Su S o



DEPARTMENT OF THE AIR FORCE
MEADOUARTERS SPACE AMD MISSILE TEST CENTER (AFSC)H
YAMDEMBERG AIR FORCE BASE, CALIFORNIA 71417

7.0 MAR 1373

University of Howaii

Hawaii Institute of Marine Biology
Coconut Island

P.0. Box 1346

Kaneohe, Hawaii 96TLL

Attention: Mr. G. H. Balazs

Dear Mr. Balazs
Thiz is in response to your 23 Mareh T3 letter,

With respect to your 3 March T3 report of findings at Caoton Island, it
wvas very well writiten and received snd will zerve as & besis for further
studies during the base line survey efforts scheduled for FY Ti. We are
indebted to you for the apparent all cut effort required to get it to us
in time for our survey planning meeting on 6 March., Your recommendations
were accepted as reasonable although there was some question concerning
the extent to which SAMTEC should go into the turtle study areas and yet
stay within the confines of the Air Foree mission in the Phoenix Islands,
a8 it pertains to the overall ecology programs.

Based upon the interest expressed during our discussions in the & March
meeting, your requests in the 2pd and 3rd paragraphs of your 23 March
letter do not appear unreasonable. In fact, the use of tags and question-
paires by ioterested snd concermed individuals could provide a mutusl
berfefit to your program as well as provide & basis for further studies
pertinent to the base line survey efforts.

With respect to your request concerning press releases and publication of

your findings, we kindly request you be governed by the following general
guidelines:

a. Interviews with the local newspaper that contein gquestions gbout
what we do at Canton should simply indicate that it is a terminal area
for Depariment of Defense research and development missile launches. Any
requests for news media visits to Canton must be referred to SAMTEC/CEI.
If photoa are reguested and provided, only those which do not reflect
egquipment at Canton in the background can be released. Generally, your
remarks about Canton should be restricted to yvour study of the turtles;
however, you certainly mey say that Canton contractor personnel are
assisting you in a follow-on continuing study effort.




b. Essentially the ebove guidelines elso apply to your guestion
ebout sclence writer inquiries, however, in so far as your owm article
is concerned, we would like to see a draft of it before you send it to
any Journal.

Please be msgured that we are interested in your work not just as editors
of your studies and stories, but primarily because they represent a
positive scientific endeavor. The editorlal precautions ere imposed by
the annrl:.ment. of Defense policies.

/ M/Z
f RADDATZ, Colonel, USAF Cy to: Canton OL/AE, w/l stch

llf.rel:tnr of Support SAMTEC/CEI, w/l atch
=4 SAMTEC/XPS, w/1 atch
SAMTEC/ER, w/1 atch
SAMSO/DE, w/l atch
BAMS0/DEC, w/1 mteh




TITLE

An Investigation of the Marine Turtle Populations in the
Canton Island Area.

PRINCIFPAL INVESTIGATOR

George H. Balazs
INSTITUTTION

University of Hawaii, Hawaii Institute of Marine Biology
DUTRATTON

One Year (1973=74)

MOTIVATION

Fersonal communications with the military commander (Col. Robert Hines)
of the SAMTEC facility on Canton Island has revealed that marine turtles inhabit
surrounding areas of that island in addition to those of Enderbury and Hull.
Indication has been given that adult females actively nest in relatively large
numbers on several sand beaches throughout the year. Hatchling turtles have
been observed on occasion arcund installations, apparently attracted to lights.

All pertinent information obtained on marine turtles present in these
areas strongly suggests a healthy, viable population of grazing, breeding and
nesting animals. However, no published material presently exists either des-
cribing or defining this population. To date no studies have been carried out
on these animals.

An investigation of this colony would have special significance at this
time due to the fact that all marine turtles, on a world-wide basis, have ex-
perienced a drastic reduction in numbers over the past 100 years. This decline
has mainly been due to the destruction of highly productive nesting sites and
overfishing. Beaches in Bermuda, Cayman Island, and Mauritius, which were at
one time sites for large numbers of nesting turtles, no longer function as
such due to the encroachment of civilization. Concern by Pacific island nations
for the decline in numbers of turtles inhabiting their waters has led to the
enactment in recent years of extensive restrictions on the taking of these
animals both in the water and on the beaches. In addition, several countries
have initisted conservation and education programs dealing with these animals.

Because of the remoteness and lack of habitation in the Canton area,
it is critical that this population of marine reptiles be examined, described
aad defined at the present time. In this way it will be best understood how
¢ protect and perpetuate these animals.



OBJECTIVES OF FPROJECT

l. To identify the various genera of marine turtles present
in the Canton area and to determine in what proportions
they exist.

2. To make estimates of the total numbers involwved in the pop-
ulationz including the size distribution of individuals.

3. To locate and describe productive grazing areas.
4. To locate, ldentify and desecribe suitable nesting beaches.
5. To determine breeding and nesting seasons.

6. To initiate a tagging program which will help determine the
geographical range of the members of the colonmy.

7. To make recommendations on how besgt to conserve the turtles
in this area.

METHODS

An initial seven-day reconnaissance willte conducted during the
month of January to familiarize the principal investigator with the locality.
Aerial surveys will be made in an effort to locate suitable nesting beaches
and look for markings Indicative of nesting. Interviews will be made with
rasidents in an effort to compile all existing local knowledge on sea turtles.
Mving sessions will be carried out in select locations to evaluate and
photograph turtles and underwater grazing pastures. Ope night of observations
will be spent on both Enderbury and HeKlean in addition to a remote area of
Canton to determine if turtles are actively nesting during that time. At
the completion of this visit, a preliminary report will be written.

Based on the finding of the reconnaissance, two seven-day visits
are planned for the remainder of the project year. Scheduling of these gite
vigits will be made based upon information and observations obtained from
cooperating 3AMTEC and Kenbtrom personmel . Communlcations between the
principal investigator and the base commander will be maintained at regular
intervals. The sighting of significant mumbers of nesting turtles will
initiate gsite visits two and three respectively. During the course of these
phases of the field research every effort will be made to tag, weigh and
measure as many nesting animals as possibla. The female's nesting behavior
will be obzerved, recorded and compared to that described by researchers in
other parts of the world.

At the end of the project year results from all studies will be
compiled im the form of a formal report. Pertinemt findings will be sub-
mitted for publication to the appropriate journals.



BIBLIOGRAPHY

Carry, A. F. and D. K. Caldwell, 1956:
The Ecology and Migration of Sea Turtles, 1. Results of
field work in Florida.
American Museum Novitates. 1793.
Carr; A. F. and Leonard Giovannoli, 1957:
The Ecology and Migration of Sea Turtles, 2. Results of

field work in Costa Rica.
merican Museum MNovitates. 1835.

Hendrickson, J. R., 1954:

IThe Green Sea Turtle, Chelonia mydas in Malava and Sarawak.
Froc. Zool. Soc. London. Vol 130:4 pp 455-535.

Hirth, H. F., 1971:

Synopslis of Biological Data on the Green Turtle (Chelonia mydas).
FAD Fisheries Synopsis Wo. 85 Eome.

Hirth, H. F.; 1971:
South Pacific Island - Marine Turtle Resources.
FaD %82 Rome.

Parsona, J. J., 1962:

The Green Turtle and Man.
Mniversity of Florida Press,; Gainsville.



January
February
Mareh

April

June

July
August
September
Ootober

Canton Island

Temperaturae, °F

low

77.8
777
78.0
78.1
78.3
78.0
77.8
77.8
77.9
78.1
779
78.1

high

88,0
88.0
88,4
8.1
89.3
B8.9
88.0
aB.9
89.3
89,4

B9.1
88.4

Rainfall, inches

3.16
1.70
1.58
2. 55
2,73
2,64
2,55
2.44
1.32
1.14
1,92

2.1%9



DRAFT: April 10, 1973
General J. D. Lowe
Department of the Air Force
Headquarters Space and Missile
Test Center (AFSC)
Vandenberg Air Force Base, Falifnrnia 93437
Dear General Lowe:

Freliminary inquiries have been made to our agency by Kentron
Hawaii, Inc., as to our possible interest in participatihg in a USAF
program aimed at protecting the enviromment of the Phoenix Islands.

Being aware of your endorsement of such an environmental survey and

being familiar with the Air Forece obligation to protect such environment,

we send the attached material for your consideration. As you probably
know,; Dr. F. R. Fosberg of the Mational ﬂc;dﬂmy of Sciences and Dr.

D. R. Stoddart of the Royal Society of London will conduct a terrestrial
survey of the Phoenix Islands in the near future, We have discussed our
interest in the marine aspects of this area with Dr. Fosberg. He was very
enthusiastic and suggested that our first proposed wvisit should coincide
with thelr wvigit in early June. We also wish to point out to vou that

the Hawaii Institute of Marine Biology is strategically located with respect
to the Fhoenix Islands and can provide ready access to the scientific expertise
required for the project.

Drs. Fosberg and Stoddart will be primarily concerned with the
terrestrial ecology of this area. Moreover, nearly all previously available
information from this region deals with terrestrial aspects of the system.
Therefore we recognize that our potential contribution is to be primarily
centered on marine ecology. However, if indicated by Drs. Fosberg and

Stoddart, we can call upon those University of Hawaii personnel presently

working on atoll terrestrial ecology to broaden our preoposed research base.



General J. D. Lowe
Page Two

We enclose our statement of scientific concern as the Phoenix Islands
Fosition Faper. In this statement we point out the precarious balance of
atoll ecosystems in general, and the ease with which man can disrupt - and
has disrupted - this balance. Adequate knowledge can help prevent damage
to this delicate enviromment and insire success of the USAF mission at this
location. In addition, we point to the special scientific and aesthetic
ipportance of the Phoenix Islands and of the biota to be found there.

Because of our concern and interest, we have formed an ad hoc
advigory committee at the Hawaii Inatitute of Marine Biclogy (HIMB) to
implement initial steps. This committee is largely orieated towards marine
ecology but could be expanded to include terrestrial ecology as wall. We
have also written a proposed two=-phasze enviromnmental undertaking in the
Fhoenix Islands. Required USAF support fbr this effort is modest, but the
results should be of considerable benefit as it would allow for the intelligent
management of this region and help avoid operational delays and the large
expense caused by poor envirommental planning.

To this statement we attach :danumenéatinn of our interest and concern
in the Phoenix Islands as well as of the abilities and expertise of HIMB
perscnnel to undertake such an effort, We believe that we at HIME are uniguely
auited both to gain from and to comribute to the proposed effort,

We therefore hope that you will give this statement your serious attention
and that you will support our proposed efforts to increase the understanding of
the Phoenix Island environment.

Sincerely,

A. H. Banner, Professor, Zoology

S« V. Smich, Asst. Marine Biologist
F. L. Jokiel, Research Associate
G. H. Balazs, Jr, Marine Biologist

Enclosures E. B. Guimther, Grad. Assistant

. 9 Waw. Baoaooovel &esd e



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS SPACE AMD MISSILE TEST CEMTER [AFSC)
VANDENBERG AIR FORCE BASE, CALIFORNIA 93437
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._;-,;?M_r. Howard P. McKaughan
University of Hawaii
Office of Research Administration
Honolulu, Hawaii 26825

Dear Mr. McKaughan

Reference my letter of 7 May 1973, Further consideration of your
proposal for support of a research grant has indicated that the
proposed eifort transcends the Space and Missile Test Center
(SAMTE C) mission in the Phoenix Islands and that it would be
more appropriate to forward your proposal to a DoD agency that
has a mission directly related to the marine biclogy disciplines,
As such, the proposal and related correspondence have been for-
warded to the Air Force Office of Scientific Research in Arlington,
Virginia. for review and evaluation, Future correspondence con=-
cerning your proposal should be directed to that office at 1400 Wilson
Boulevard, Arlington, Virginia 22209.

We wish to express our appreciation for your interest in our programs
and the efforts you have expended in the preparation and submission
of this propeosal.

Sincerely

e \‘é)-ﬂi""‘"—h

14],

“STANLEY R, RADOM
Unsolicited Proposal Control Officer




DEPARTMENT OF THE AIR FORCE
HEADGQUARTERS SPACE AND MISSILE TEST CENTER (AFSC)
YANDENBERG AIR FORCE BASE, CALIFORMIA 91437

23 August 1973

University of Hawaii at Manoa
Hawaii Institute of Marine Biology
Attn: Mr, George Balazs

P. O, Box 1346

Coconut [zland

Kaneoche, Hawali 96744

Dear Mr, Balazs

Your manuscript "Marine Turtles in the Phoenix
[slands” is hereby cleared for publication, When

it is printed, please drop us a line telling us in what
publications we can find it,

Sincerely

(/U [ (il

EDWARD A, HOWELL, Captain, USAF
Chief of Information
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23 July 1973

Federal Electric Corporation

SAMTEC 0/L-1
APD
Hawaii Institute of Marine Biology San Francisco, Ca. 96401
Attns:Mr., G, H. Balazs WIR PROJECT
F,0, Box 1346 0300-072-73/587

Coconut Island
Kaneohe, Hi. 96744

Deagr Gaorge,

Received your letter of 3 July 1973. 1t was nice to hear from you
again. By the time you receive this, I will be in Mulege, Baja
California Sur on vacation and working on my personal projects.

Please accept my apologies for the delay in answering but, I had

to clear your request with Lt. Col. Deem. You may not be aware of

it but, we retain very few film files on Canton. Host of the negatives,
ate. are in the Vandenberg AFE repository. It is suggested that you
write to HOQ SAMTEC, ATTW: SU, Vandenberg AFB, Ca. 93437 making the

same request you made of me. I'm sure, if they have the plctures,

they will provide them for you. If not, they may task us to provide
them.

For your information, we've recently had a visit from an ecology
review team comprised of Dr. F. R. Fosberg of the Smithonian Institute,
Dr. D. R. Stoddart of the Royal Society and Mr. R. B. Clapp of the

U. 5. Wildlife Service, Mr. Clapp was interested in your endeavors
here, 1 provided him with your address so he could contact you on

his return trip through Hawaii or, possibly, drop you a line when he
returned te Washington.

Looking forward to seeing you om your next trip te Canton and hoping
the above will be of some assistance to you, T remaing

Sincerely,

FEDERAL ELECTRIC CORPORATICH

Lot 2 Mt
#22TEON J. NOLET

Manager, Canton Island Dept.

LJIN: AFF:RWE: rwhb






DEPARTMENT OF THE AIR FORCE
HEADQUARTERS SPACE AND WISSILE TEST CENTER [AFSC)
VANDENBERG AIR FORCE BASE, CALIFORMIA 93237

%0 MAR 1972

University of Hawaii

Hawaii Institute of Marine Biology
Coconut Island

P.0. Box 13L6

Kaneche, Hawaii 96TLL

Attention: Mr. G. H. Balazs
Dear Mr. Balazs
This is in respomse to your 23 March T3 letter.

With respect to your 3 March T3 report of findings st Canton Island, it
was very well written and received and will serve as a basis for further
studies during the base line survey efforts scheduled for FY Th. We are
indebted teo you for the apparent all out effort required to get it to us
in time for our survey planning meeting on 6 March. Your reccamendations
were accepted a8 reasonable although there was some question concerning
the extent to which SAMTEC should go into the turtle study areas and yet
gtay within the confines of the Air Force mission in the Phoenix Islands,
as it pertains to the overall ecology programs.

Bazed upon the interest expressed during our discussions in the 6 March
meetlng, your requests in the 2nd and 3rd paragraphs of your 23 March
letter do not appear unreasonable. In fact, the use of tags and guestion-
naires by interested and concerned individuals could provide a mutual
benefit to your program as well as provide a basis for further studies
pertinent to the base line survey efforts,

With respect to your request concerning press relesses and publication of
your findings, we kindly request you be governed by the following genmeral
guidelines:

8, Interviews with the local newspaper that contain gquestions about
what we do et Canton should simply indicate that it is a terminal area
for Department of Defense research and development missile launches. Any
requegts for news media visits to Canton must be referred to SAMTEC/CEIL.
If photos are reguested and provided, cmnly those which do not reflect
equipment at Canton in the background can be released. Generally, your
remerks about Canton should be restricted to your study of the turtles;
however, you certainly mey say that Canton contracter personnel are
assisting you in a follow-on continuing study effort.



b. Essentislly the above guldelines alsc apply to your guestion
about science writer inguiries, however, in so far as your own article
is concerned, we would like to aee a draft of it before you send it to
any Jjournal.

Please be sssured that we are interested in your work not just as editors
of your studies and stories; btut primerily because they represent a
positive scientific endeavor. The editorial precautions are imposed by
the Department of Defense policies. '

¥
A -
Y. ,»h mhr
L G. ¥. ‘RADDA : %ﬂlﬂl‘lll. Cy to: Canton OL/AE, w/1 mtech
Director of Euppurt EAMTEC/CEI, w/l atch

SAMTEC/XPE, w/l atch
SAMTEC/EN, w/l1 atch
SAMSO/DE, w/1 atch

SAMEO/DEC, w/l ateh
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HONOLUTU, HAWATY o _ CANTON ISTARD | TO ACCOMPLISH TASK OF MUTUAL INTEREST TO THE
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S Hasing ALaan Seom Banten AtA1is

S
E. Yale Dawscn

The following annotated 1ist has resulted from en exemination of a
collection of algae made during the first part of Februsry, 1958, by Dr.
and Mrs. Otto Degeper on Canton Atoll in the Phosnix group. Cnly the
green, brown, and red slgae are treated here, inasmuch as a rather large
series of Cyanophyte has been identified by Dr. Francls Drouet and is ac-
counted in Bulletin No. Bb.

With the exception of sbout & dogen species mentioned by Degener &
Gillaspy {1555) on the basis of determinations by M. 5. Doty, this is the
first floristic list of which I em aware of the marine vegetation of
Canton Atoll, or of eny island in the Phoenix group. Accordingly, these
racards supplement and extend ocur kncwledge of central Pacific atoll
floras derived from such reports as have appeared in recent years for the
Marsghall, Gilhert, and Iine Tslands (ef. Tayler 1950, Dawson, Aleem &
Halstead 1955, Dawson 1956, 1957, Moul 1957).

The specimens are cited acecording to Degener collecticon mumbers.

The first set of specimens, all of which are liquid preserved, has been
depoaited in the Herbarium of the University of Celiformis, Berkeley.

CHLOROFHYTA

Enteromorpba clathrata (Roth) J. ag.  2b8kl.

Enteromarpha sp. 24853. This appears to agree with what Chapman
has called B. clathrata var. pumila (Aresch.) Chapm. from New
Zealand,

Entercmorpha kylinii Bliding 24763; 2476k; 2bT39; 2LBlor
Ulvells lens Crousn 24BL3a, growing on Caulerps serrulata.

c hora fascicularis (Mert) Kitz. 24717. This material, about
cm. tall, is in good agresment with Borgesen's illustrations
of speclimens both from Mauritius and the West Indies. The
gpecimens are mich smaller in height than many West Indlan ones,
but agree in cell gize and form.

Cladophora flexuosa (Griffiths) Harv. 24852, The specimens show
such cloge accord in size, hablt, branching and cell form with
this tropiecal Atlantic species a5 to be referables here with
reasooable certainty. The similevity to Vicker's illustration
of the specles from Barbados is especially striking. The plant
iz reported from Australia, but spparently not from the central
Pacific.

L. Contribution from the Beaudette Foundation for Biological Research,
Solvang, California.
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Dictyosphaeria eaverncse (Forrsk.) Birg.  2byabk; 2h735; 24032;
EEE.‘E; 2hE65.

Boodlea composita (Harv.) Brand  24716b; 24719, The latter speci-
men represents a lax form snd bears much sterile Ceramium
gracillimum v. byssoideun.

Cladsphorepsis gracillimum Dawson 24758, These are in good agrse-
ment in structure, out are slightly coarser than elither the
Mexican type or materisl from Armo Atell, bHershall Islands, and
much coarser than Iniwetol: materisl. The colony ia quite com-
pact and the filaments densely arranged in a rather erect fashion.
The exceedingly leng cells and thick, strstified walls are dis-
tinctive, Number 24781 is still coarser, up to 140 p in diem-
eter in some places, although mostly about 125 p. BSome of the
walls are up to 20 u thick. This would seem to be a particu-
larly robust form of this generally sleadsr species.

Cladophoropsis sundanensis Reinbold 24715. This is very much like
material from Falmyrs Island, forming rounded, compact colonies
gs reported from there. The filaments are about the same size
or tending to be slightly larger. 2L4B825a, growing in = turf with
Jenis temella, has filements 70-1C0 p in diameter. 24TLT is a
Very young colony compscted with Lymgbya filements, 24766 shows
the characteristic sub-spherical clumps, but the cells are very
long. 24820 has filements 100-130 p in diameter. 2LBLG is =
darker colored form with pomewhat shorter cells than other ma-
terial from this area. It may be a distinet entity, but points
of distinectich are not clear.

Derbesia attenuata Dawson 2L572a. Well developed, typical ma-
terial, on Turbinarie.

Canlerpe resemosa ver. peltata (Lame.) Bubank  24713; 2h716;
2h756m; ohioT; 2uB31; 2Lohs; 2LBAl; oudsh.

Caulerpa racemosa var, turbinata (J. Ag.) Eubank 2L784.

Caulerpa serrulata (Forrsk.) J. Ag. emend, Bérz. ah751; 2L756;
2h782; 2uoh3, .

Caulerpe urvilleana Mont. var. 24840; 2h8La,

Brycpsls pennata Laenc.  24731; 24743 (On Turbinaria); 2h822a;
2Laly; 24050, Undilateral branching is especielly prominent and
consistent in this lest collection.

The following identifications =nd notes on Codium are
provided by Dr. Paul C, 5ilva, University of Illinois.

~ Codium ovale Zanard. 247LG:; 247ho. This latter collection is &
mixture of two species growing iz intimste assoeiation: Codium
ovale and a member of the ¢, zrebicum complex. The lnown rﬁ-.ﬁEe
of C. ovale has now been exterded beyond the type locality

LR
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(Wew Guinea) to include Kwajalein, Majurc and Canion islands.
The adherent Codium 1s somewhat more cercoriform than is
usual for C. srabicud, but anatemically it clearly reveals
its relationship to the C. arablocum complex.

Codium geppii 0. C. Schmidt 2h71k; 24570; 24785; 2L821; 24851;
24825, These are very similsr to the type collection. In the
Indo-Pacific regicn & member of the C. erableum complex and one
of the C. geppii complex sre always found as an integral part
of the biocoenosis of corsl reefs. In the Atlantic a similar,
but less constant, relstionship holds: an adherent form,
refersble to the . intertewtum complex, is invariably present
on coral reefs, while a repent form, referable ta the C. repens
complex, is found only on certain isiands.

Halimeds fragilis Tayler 2L77h.

Halimeda micromesica Yamada 2W768. A good specimen 6-T cm. tall.

Halimeds cpuntis (L.) Lamx. 24771.

PHAECFHYTA

Ectocarpus indicus Sonder 24835. Good materisl on Turbinaria
with very long plurilocular sporangis often to 200 p or more.

Sphacelaria furcigera Kitz. 24754 (on old Turbinaria); 24752b.

Sphacelaria sp. 24723a. This may be a tropical form of 5. sub-

fusca Setch. & CQard. The specimens heve propagulae like 8.
furcigera, but many of them sre trifurcate rather than bi-
furcate. FPlurilocular sporangia, however, are dominant on this
material,

Dictyota friabilis Setchell 248hsa; 24828; 2UBsg; 2LB62; 2LAEB.
This latter collection is almost without doubt like the type
from Tahitd.

Dictyopteris repens (Okam) Bérz. 24752 (small amount).

Pococklella papenfussil Taylor 2482k,

Pocockiella variegata {Lamx.) Papenf. 24765,

Turbineria ornats (Turn.} J. Ag. 24783.

Purbinaria trialata (J. Agz.) Kitz. 24721,

RHODOPHYTA

Gelidium pusillum (Stackh.) Le Jolis 24735. ‘Typicsl, small,
cystocarpic material 3-4 mm. tall.
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Pterccledia sp. 2kik2; 2L4755. These tetrasporic snd cystocarple
materials are well developed, over 2 cm. tall, end pinnately
kranched much as in Pterocledis nana Okam. from southern Japan
and Formosa. They may be referred provisionally to that
species, but sdditional Pterocladia collectlons from the cen-
tral Pacific, such as st Pelmyra Island where cne is reported
from intestinal contents of fishes (Dawson, Aleem end Halstead,
1955) sre needed to ensble us to interpret more satisfactorily
the occurrence of this genus. -

Gelidiella rigidiusculs (Gruncw) J. Feldmann 24737. This richly
fertile materiel has the stichidia and braaching much as in G.
acercsa, but is smaller in size: 300 p doum to 120 R in tha
ultimate branchlets. This is in sgreement with the discussion -
and key in Feldmann (1331) of G. rigidiusculum from Ceylenm,
for which reproduction is not reported. The size and habit are:
mich like G. hancockii from the Gulf of Califarmia, but that
species hss oylindricel tetrasporangial stichidia on short
laterasl branchlets rather than acute, bulbous, terminal cnes as
in the present material. This disposition seems justified
avaiting the report of fertile material frcm Ceylon for com-

arison. 24335 (with some Herposiphonis secunda); 24759
Etetraspuranglﬂl]; 2bfA2p (some growiog wito Dictyosphaeria):
247B9. The tetrssporangisl stichidie in this collection are
so gbundant as to terminate almest every branch.

Gelidiopsis intricata (C. 4g.) Vickers 2h728; 2L357a.

Jaria capillacea Harv.  2L857.

Janis micrarthrodia Lamx. 2476la (eystocarpic); 24737a (with
felidiellas rigidiuscula); 24LB&0.

Jania tenella Kiitz. 24826 (in mixture); 24822 (a questicnable
form with very sbumdant cnnn&ptacl&si.

Hypnea esperi Bory? 24730; 2LB54, These specimens heve the tet-
rasporangial sord in part st first unilateral on the branches,
causing scme distortion. Later they mey £ill in all around.
They are similer in this character to specimens reported and
illustrated by Setchell as H. nidifica J. Ag. from Tahiti.

Gracilaris sp. 24866. This may be the plant described as \
Corallepsis reptans Weber van Bosse, from the Kei Islands. =

Lementardis sp.  2k36Ln.
Ceramium clarionensis Setch, & Gard. 24T30h.

Ceramium equisetoldes Dawson 2486Lka. These are in good agree-
ment with Pacific Mexdeosn specimens.

Ceramium gracillimum var. byssoideum {Harv.) G. Mazoyer 247l6a;
SL78ha (with Ceulerps Tacemosa V. turbineta}; 2%730s (a very
lax form); 2480%; 248450,
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Ceramium vegabunde Dawson  2%843e. This material is scmewhbat

Bore slender than Eniwetok specimens and has nodal bands
more like those of the meterial reported from Isla San Bene-

dicto, Mexico, yet the sgreement is generally satisfactory.
Growing with Caulerps serrulata.

Cersmium sp. 2LQL0e, Fertile, tetrasporangial material sppar-
T ently near C. personatum Setch. & Gard. The agreement is good
except that the descending appendsges within the axisl cells
were not observed. The tetrasporangis are at first sbaxisl,
then whorled and involucrate. Orowing with Caulerpa urvil-
lesna.

Griffithsia sp. 2kBble, sterile.

Herposiphonia secunds (Ag.) Ambremn 24733 (richly developed);
20005; 26929 (richly developed); 2483h.

eterosiphonis wurdemannii var. laxa Borg. 2Tl (mixed with
Haggﬁsiﬂ.mia}, 24T (in mixture); 24854 {on old Turbinaria};
a5y

Tha following determinations and notes on

Polysiphonia are provided by Dr. Qeorge J. Hollenberg
Uhiversity of Redlands, California

Polysiphonia ferulacea Suhr 24866a. This determinetion is
probably correct if Tseng, Cribb end others have been correct
in their identifications of Pacific specimens. It should be
considered tentative, however, until mele plants are found.

Polysiphonia fleccidissima Hollemberg 24B67. This determinaticn

is Trobebly reliable sithough the segments are shorter (1.0-

% dismeters) and the trichoblasts are not well developed and
-n-:L h tepering tips.

Polysiphcnia mollis Hook. & Harv. 7% 24823, This identification
is doubtrul because of (1) small size; (2) obvious sympodial
brenching; (3) very long, continucus tetrasporangial branches.

Laurencia nana Howe 24761. The cortical cells are of the non-
palisade type, although an error occeurs In expressing this in
Tawson 1957, p- 12k,
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CANTON ISLAND, S0UTH PACIFIC
By

'
Otto Degener Yana Edwin Gillaspy 2/

Mr, Garrigon Costar, Engineer with the Givil Aeronautics
Adminiatration, in Juns 1950 comnissioned Ir. Otto Degener,
Collaborator in Hawalisn Botany of ths New York Botanical
Carden, to cover Canton Island with vegetation. Degener con-
sulted with Col. Edwin H. Bryan, Jr., for firathand information
regarding the atoll, Bryan had visited Canton as early as 192)
for study sud, when the "Scuthern Cross" was about to fly south
in 1928, advised 3ir Cherles Kingsford-3mith to selact this
atoll as the best sm rgency landing place between Hawall and
Fi)Ji, Degensr {lew from Honolulu to Canton for a week'!'s stay
in July 1950 - a disgtance of 1,630 nautical miles - with Mr.
Cogtor and Mr, William H., Hatheway, & graduate agslisgtant in
botany at the University of Hawali, whom he had selected as tha
man best qualified to assist him.

Daganer returned to Canton for slx weeks 1in Aprll and May
of 1951 to continue his biological studies and to prepars the
present paper jointly with Mr, Edwin Gillaspy, thean lgland
Manager, who 1s moat familiar with the administrative and non-
blological aspscts of the lsland., The followlng pages contain
a conglomeration of personal cobservations and a compllation of
observatlons already in print by others or recently expreased

to the two writers by various obassrvant frisnds,

PURPOSE

Now that Centon Island ia the slte of sn importent air-
fisld, there are two reasons for wishing to cover its hare
wasatea of coral rock and sand with plants. PFirst, a cover of
vegetatlon will stablliize the land, It will keep the zand ITrom
blowing about and away, and from penetrating coatly wiraelsas
transmitters and other instruments to foul them. Second, it
will be & boon to the 300-0dd people stationed there. They will
ne longer bea obllged to inhale clouds of dust nor be exposed to
glare gso intense as to cause ln some cases symptoms of snow
blindness, It will make llving there mucn more pleagant and
worthwhile, .

lf Hew Yorlk Botanlecal Garden

2/ CGivil Aercnautics Administration

-1 - A/ fesearc h Bulletm
44

Avyg osl 15, 1955




TOPOGRAPHY

Canton 1s the most northern of alght low coral islands
known as the Phoenix Islands and 1 ing betwean latitude 29 zM
and 4% Lot 5,, and longitude 1700 LO' and 17ho Lot w., 1t is
8 typleal atoll with presumably a wolcanle core, Its fringing
reel’ rises so abruptly from the desp Iin most places that ‘
effective anchorage facilities ars practically lacking for a
vesasl too large to enter ths lagoon,

In 1543 one natural chamnsil through the rim of the 1sland
was deepenad by dredging, and a new one cut sg that sea-going
vessels not exceeding L20 feset in length can now tie up at a
wharf 305 feet long in ths lagoon. The current, however,
thorough the chuannels between lagoon and open ocean can be
very strong and traacherous, running at six to eight knots
at flood and abb tides. Ebb currents likswiss produce a markasd
rip when mixing with the ocean currsnte up to a mile or more
off the channel entrance, The hazard to which ships are exposed
at Canton is apparent. In 1942, the S5 "President Taylor",
formerly the "President Polk", under contpact from ths
Pragident Lines to the United Statas Army as a troop ship, wasa
caught in the channel current whils trying to dlsembark troops
as close to shore as possible becsuss of enemy submarine
danger. As a result she piled up on the reef at the entrancas
of the channel with her bow 270 yards from Muslck Light.
Salvage operatlons were sbandoned when attempts to refloat her
Proved unsuccesaful, The Army and Navy parsonnel, nunbsring
up to 10,000 on Canton, soon stripped her of all usable gear,
and to this day odd pisces of ship furniture and ventilators
may be seen still in use on the island, A4 Japaness submarine
once in late 1942 ineffectually shelled the uselesg hulk, The.
"President Taylor" became a favorite haint for &n aftsrmoon
of Tishing or to while away a few hours from dut by island
residents until it was gutted by fire in May 19LH, rumored to
have started from the explosion of an illicit whiskey still
in her hold. 'She burnesd four.days, The ‘rusted and fire-
blackened wreck then served as the most prominent landmark of
the island, her funnsl and masts being visible for eighteen
miles at sea. In'lﬁﬁh, acocording to Mr, William J. Evansz, the
present U, 5. Resident Administrator, the vessel is baing cut .
up for serap and hauled away, Rk e

Canton has been likened 4n shape to a pork chop, Its rim,
now sarved with an ‘auto road, i1s 150 to 1,800 feet wide. This
eicloses a lagoon of twenty-five square milea, which is about
eight miles long and four milas wide at the weat end. 1Until
dredged out to a depth of about ten fathoms near ths doeck and
the 1,600 by 1,800 foot ship turning basin, the lagoon was
badly choked up with live coral near the entrances where tha
fresh ocean water enables the organisms to grow., The natural
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depth of the lagoon 1s saldom more than two and & half fathoms,
and extensive wnitish mudflats, irhabited by ecolorful fiddler
crabs, adjein the shore. The lagoon, warmer than the sur-
rounding ceean, is stocked with fish of many klnds, &= well

88 with sting reays and sharks whilch last make swimmers keaep
a sharp lookout,

The island rim veries in height from twenty to ten feet
or less, At certain arsas along the oubter or seaward coasts,
where the waves hit the shore with great viclence during
storms, large flat polished boulders of broken reef, of
brecela consisting of reef fragments, of hardpan consisting of
consolidated sand, and tridachia clam shells are pilled up to
considerabls helghts, Ths inner shore slopes gently to the
lagoon, ending 1ln a white sandy beach or in low ledges of
overhanging rock, The 1sland has no supply of fresh water
sxcept the little that may be trapped during showers in up-
turned tridechA. shells -~ natural Holy Water fonts. Such water,

dus to the hunid atmosphere, evaporates but slowly during the
day.

The average annualrainfall of sbout 19 inches 'is sparse

, for a tropical latitude and thsre 13 & scarclty of fresh water,
To augment the supply that is caught in the form of rain from
roof'a of buildings and led into individusl cisterns, both

the Clvil Aeronsutics Administration (CAA) and the Pan
American World Alrways (PAA) heve slaborate installations for
the dlatlllation of fresh water from the sea., This is a costly
process making, of course, the waterlng of garden plants Im-
practicable, ' An ilndicatlon of the costliness of this process
iz shown hg the fact that one good showsr in April 1951 saved
PAA about #3,000 .in distillation costs. i

The surface soil of Canton containg not a particle of
autochthonous or natlve lava, notwithstanding the island's
Presumsd igneous foundatlon. But hers and there, particularly
along the wlndward shores, are fragments of pumice. These are
mostly tewny in cdlor and less than six inches in diameter,
though a few may be as large as a man's head, Several rounded
piesces about a foot. in diameter, for example, were discovarsd
by Dr. 8. @, Ross in April 1951, - Such astones have beesn cast
ashore after having floated here from some sctively woleanie
reagion perhaps thousands of miles distant. Another unezpected
though extremely rare scurce of forelgn soil l1a rocks embedded
in-the firm grasp of the roots of trees that have washed ashore.
One large tree observed. had transported six rocks, about a foot
in diameter, to the island. Two of these rocks crumbled into
fragments upon belng hit with a oclub,

The surface of the land varies, The linesat calecaracus
"elay" or gllt ceccurs chlefly along the lagoon, Light, readily
blown, pink sand conalsting of Foraminifera shells of the
genus Baculogypaina, and less abundantly of Spasrulate lessoni
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end a speecles of Heterostegins, 1s common along the beach and

far to the lese of it, It glfts in among coral fragments,
shells and rubble, But whers thess are exposed to ths full
force of the wind, this pink sand hardly covers them, being
blown away to find a wind-free resting place slsewhers.

Canton, by the way, is the farthest north from which the

almost microscopie organism, Baculogypaina, is yet known,

The coral fragments are of a1l sizes up Lo about five inchss

in diameter. Llsawhers, egpeclally along the beach, occur
wave worn, solld platforms of consolidated resef fragmenta

and send haelf 2 mile and more long, The soll consists mostly
of ealelum carbonate derived from marine animals and planta
comminuted in the main by wave sction. In addition, thara

ars eaxtenslve thin arsas of porous hardened guano, the legacy
laft by myriads of =ea birds of past azza. Such deposlts

were formerly expleited by man for ferfilizer. The rulns of

8 stone wharf, perhaps built about 1870 and jutting out into
the lagoon, and rusted iron rails overgrown with kou tree
trunks remain today as a souvenir of this lndustry on the north
central side of tine island., Here and thare are smaller but
distinet areas of decayed vegstation forming an acid, moisture
holding humus. Arocund large boulders, logs or other objects
casting shade, i3 a wvery curious friebls mnd rars g0ll con-
slsting of the aceumulated excrement of the terrestrial hermit
arab (Coencblta perlatus) that may congregats by the hundreds
in suech situatlons during the heat of the day. Thua Canton
soll varles from basie all the way to very acld, depending

0 what exbtent these typess of soil are intermixed., Areas of
acid soll, howsver, Bre very sparsa indsed. In addition, these
types of soil and their mixtures bear = trace to very high
concentrations of =zalts derived from occean spray, from flooding,
and from caplllary rise from the water table. Thess soils

are rarely if ever lesached out by an adeguate supply of rainfall,

In many regions of the atell the loose sand grains are
cemented togethsr to form at various dspths a sidewalk-1like
herdpan. This ecannot be penetrated by deep taproota, thus
giving advantage to plants with shallow spreading roots or to
qulck-growing snnuals that complete their entire life span

after a few strong showers have drenched the upper lnchas of
ground,

Canton, situated at latitude 2° L&' 5., 13 sun baked,
This, and the fact that many areas have been clearad of ths
little native vegetation they ever possesased by the bulldozers
of the military during the war, make= thes glars from the
alabastsr-white ground still more intense. The reaulting heat,
coupled with the warm water of the lagoon, ecausas & current of
warm alr to rise.” When large rain clouds spproscn such an
island during the day, they sometimes split, drift around the
island, and then ecgalescs agaln as they have passed; or irf

See Appendix 4, p. 51,
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these clouds are small, they tend to skirt the edge of the
island, shedding most of their rain in the oeean, COn +th2
other hand at night, when the island heat no longer rises
appreciably, the clouds no longer hypass the island and thus
most of "the rain falling on it consists of lizht night
showers, GUCovering the island with more wvegetation will
slightly inecrease the fall of rain during the day which, in
turn, will promote a slightly better growth of wvegetation,

a very desirable condition. If it were not for the warm water
of the lagoon, almost landlocked, such an inecrease misht be

as much as six to ten inches annually, In time it may be
found practicable te construct channels through various narrow
parts of the rim into the lagoon to cool its watesrs, to reduce
the salinity so az to increase nlant and indirectly fish life,
and to reduce the hazardous current that ships must now buck
to tie up at the wharf.

Due to man's changes in the surface of Canton, it will
be interesting to compare the future climate with that of the
past., The following tableg are reproduced from "Local Cli-
matoelogical Data™, U, 5. VWeather Buresu, 1954.

Some weather statistlcs for early years; not shown be-
low, have been consulted also. These, however, appear to be
garbled in several instances, It is thought by some that for
two years the figures for barometric pressure may have been
added in error to rainfall, giving unusually high and spurious
records of 80 and 100 inches. Be that as it may, the average
rainfall based on carefully kept records is but 19 inches,
with a recorded low of 8.71 inches in 1938 and a high of 35.9%
in 1953, Most of the precipitation falls in showers during
the period from March to Aurust, with Anril and liay often the
wetteat months, Uhen the rainfall is scant cduring these two
months, then the island wvegetation becomss truly dry and sere,

Lizhtning and thunder are rare; hurricanes are unkmown.
Sarometric pressure, following an almost regular semidiurnal
tide~like movem=nt, is worthless as an indication of weather
chanees, Average visibility is from 12 to 30 miles. Low
clouds are few, and fog or mist is unlmowvm. A haze, known
to Hawaiians as ehukai and caused by salt particles cast into
the atmosphere by wawvea breaking on the reef, may at times
prove troublesome te land aireraft.

The air temperature isg nractically constant throusghbut
the year, reaching about 58% F., in the afterncon and
dropping to 78° F, at night., The following shows the tempera-
ture, taken over a periocd of eiszht wvears.

The prevailing winds blow from Z.N.E. to E.5,B. Veat win

are very rare., The breeze iz usually a steady one of 12 to 14
miles per hour, This refreshing breeze malkes this equatorial
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atoll livable for man., It males it more diffiecult for plants,
nowsver, to retain in their tissues the scant amount of water
they have absorbed from the =oil,

Because of local weather conditicns, such as strength and
direction of wind, 1t is difficult to predict the tide and cur-
rent accuratsly for navigation, The mean high water interwval
iz exactly § hours, The mean range 1as 3.3 feet, and the spring
rangs is 4.0 feat. As there ars but two breaks through the
surroundlng rim of land lnto the legoon, the movement of water
within the lagoon lags behind the ocean tides. When driving
along the narrow southwest rim of ths atoll with both expanses’
of water in full view at close range, ths difference in watar
level between lagoon and ocean iz at times so great aa to look |
strangely unnatural, . Because of the great shellow expanse of
almost landlocked seawater exposed to the tropile sun, the
lagoon water is far saltisr than that of the open- acean,

The influence of the tide-is noticedble throughout the
entire rim of the island, no matter where tast Boles are bored
to the water table. From tests made in garly 1950 by Dr. L. H.
MacDanilels, we find that the salt content varies tremendoualy
on or in the rim, That of water from the open ocean has (as
chloride) 20,300 mg. of chlorine per liter. Water from &
érying pocl at the extrems southeast end of the island was
actually supersaturated and had a eontent of 50,000 mg. That
of the Frigate Pool, whers the birds with open beaks and lowerad
heads swoop down to dip up & drink of water in their lower bills
measurss but 1,200 mg. The new Bpitish well, thres hundred feak
northwest of the old one and three hundred fset from the lagoon,
ned only 2,000 mg., at a depth of three feet,

HISTORY

As prehistoric rulns prove, Sydney and Hull Islands, south
of Canton, were evidently inhabited for some time by Pacific
islanders before the coming of the white man. Thers is, howaver,
no good evidence to show that such islanders sver lived on Canton
for any length of tims, though aecording to Carl B, Meinicle:s
quadrangular ruins of large coral blocka cccur thers which he
consideras as certainly ancient temples. Such people, with the
aid of a large shell, could have dug down to potable, though
salty, water., Whether they did so no one presently knows,

The whaler "Phoenix" discoversd Winslow Reef, northwaat of
Centon, in 1851, and the name of this vessel became attached to
the entire group of islands. As guanc had become -8 commodlity
of great value, the American Guano Company, the United States

=

¥Meinicke, C. B. Dias Insaln des Stillen Ozeans, 2 ¢ 265 - 268,
1888, ;
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Guano Company, and the Phoenix Guano Company were formed. Then
in the Honolulu missionary publiication "The Friend" of April =20,
1850, and elsswhare, the claim of ownership by thess ccmpanies
of about fifty guano islands was recognizesd by the United States
Government. It stated. that thess lslands which "have beccome the
property of citizens of the United States. . . have been recog-
nized by the Government as perteining to its territoriss undsr
.the aect of Congress approved August 18, 1856." One of these
islands now newly under the American flag was Mary's Island.

Its longitude and latitude werse given, and these 'practically
coincide wWith those of Canton. When Mary's Island was actually
first discoyered by the white man Is not known, but 1t must have
heen previcus to 1528 because that yeer 1t was listed in the

Reynold's Heport on pags 12 as Hary Balecout!s Island.

On Maren L, 185k, the New Bedford whaleship "Canton",
Capt, Andrew J. Wing, piled up on the raaf of Hary Balcoub's
Iglend or, briefly, Mary's Island. After . a short sojourn’on
the waterless island, the captaln and crew tock to thelr opsn
boats and reached Guam after forty-nine days ab sea. Commander
B. W, Meads of the U.3,58. "Narragansett" surveyed Mary's Ialand
in 1872, and at that tlme renamed the jsland "Canton". to com-
momorate the shipwreck eighteen yasars befora. The name, though
inappropriate, stuck. Unlike that of tha city of southern China,
however, the ‘neme Centon is now pronounced with the first syl-
lable mccented.

As the supply of guano bscame depleted 1n the Fhoenix
Islands, the Amsrican companies abandcned them, John T, Arundal
and Company, & London concerm, then stepped in and toock over the
islands betwsen 1883 and 1890, the British flag belng hoisted
and a protectorate declared. In 1916 Canton and the nsighboring
islends were lessed for eighty-seven years to Capt. Allen of the
Samoan Shipping and Trading Company. He planted some coconut
trass, with the purpose of starting a copra industry. The last
tres, now an erect dead.trunk thirty feet high, survived until
1950. Because this tree was visible to ships at sea, Canton was
often known as the Lons. Tree.Island to sallors.

After Capt. Allen's death in 1925, the islands wers agailn
ahandonsd. But with aviation coming to the fore and the Phosnix
Islands being possible alrplans stepping stones babtweer Horbh
imeriea and Australis, the United States and Greatb Britain both
became vitally interested in the Phoenlx Group.

Though the British sleop "Leith" claimed Canton for the
erown in 1936, when H.M.S. "iellington" brought New Zealand
selentists to this atoll on May 26, 1957 to study a solar
eclipse, a U.3. Nawvy - Hational Geographic Soeisty eclipse party
aboard the Navy seaplane tender U,5,S5. "Avocet” was already
thers, It had ersched & concrste monument bearing embscded In
it two American flags of porcelain enamsl on stainless stesl,
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claiming ownership of the atoll for the United Stateas. Ons flarg
faces the rising sun; the other, the setting sun., On ons aside
of the cement block, at right angles to the flags, is the small
brass seal of the National Geographic Socisty., On Memorial Day
the monument was unvelled with appropriate cersmonies., The
"Avoeet" had selected ths besst anchorage in the channsl and
refused to move when the British demended it. The British then
fired a shot across the bow of the American vesssl and, acscord-
ing to some reports, the Americans retaliated in like mannsr.
Both captaing, reallzing that their bshavlor in this affair
amacked of a Gilbert & Sulllvan opsretta, then wired their
respective govermments in London and Washington what to do next.
Both recelved guite similar instructions to do nothing rash.
Scientists of both nations then studied the eclipse of June B8,
personally cordial though officially a bit cool. Then before
departing to lsave Canton to her sea birds and crabs, they left
the flags of thelr respective naticns flying, their flagpoles
embedded firmly in stone foundationa. In July the U.3. mine-
sweeper "Swan" salled to Canton in a valn search for the tragic
Amelie Earhart Putnam and her navigator Fred Noonan, The
followling month Great Britain landed two radlo operators and
sguipment there, The British Ambassador in Washington asked

the U.S5, 3tate Department to remove the Amsrican markers .
claiming soverelignty. Inatead of complying, Fresident Franklin
D. Roocsevelt on March 3, 1938, put Canton, &a well as neigh-
boring Enderbury Island, under the jurisdiction of the Secretary
of the Interior., Four days later four Amsricana of Hawaiian
ancastry were disembarked from the U.5. Cozat Guard cutter
"Roger B. Taney" con Canton &s colonists. ©On April -1 ths
Sgcretary of the Interlor granted Pan Amsrican Airways a license
to use Canton as a stop on the California-Hawaii-South Pacific
flying route, all personnel to be Americen citizens..

Full tltle to Canton hes not yet been settled. England
clalms ownershlp of the lsland because of her hoisting her flag
on various members of the Phosnlx Group, though not actually
on Canton itself, between 1889-1B92, The United States claims
ownershlp becauss of discovery and advertlsed clalms of ownsr-
ghip during whaling days, and particularly on the proclamation
issued in the Presldent's nams on the general subject of islands,
which reads as followas:

"The first eclaim te title over undiscovered tarritory
rests'on the discovarer.

2, Upder this point, many 1slands in the Pacific
were first discovered by American fleg ships,

5. The United States nas always held that mers
discovery does not give final title., If it 13 not
followed by reascnable occupation it is insufi'icient,
. In relation to'tne islands in questiocn, of which
there are many, the United 3tates is assuming the
right to occupy either because of (a) discovery,
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(b) formsp occupation, or (c} fallure of any other

nation to ocoupy, or o comblmation of (a}, (b),
and (e),"

Differences regarding Canton were finally resolved
between the two Fowers on April 6, 1939, when U.3. Secrstary of
State Cordell Hull and British Ambassador Sir Roneld Lindsay
signed a treaty whereby British aircraft are guaranteed egqual
use of American avietion facilities on Canton, ths island to be
an Anglo-American econdominium for fifty years or until later
modlfied or terminated, As & result, & distinet Americen and a
distinct British community wers built on the island in closze
proximity to ons another on ths southwest rim. The plonesr in
this work was Pan Amesrlcan Airways, which commlssioned the
"North Haven" to lsave San Frencisco in May 1939 and to place a
censtruction crew of forty-threes and a great quantity of supplies
on Centon. In seven months these men had bullt a modern hotel,
a8 hoapital and a radio station on Canton and had blasgted danger-
ous coral heads out of the seaplane runway in the lagoon, The
first plane flight cccurrad in August 1539, With outbresk of
war, PAA service was temporarily suspended, and the Army and Navy
~made extensive improvements on the island, Thersafter the
" company resumsd flights, opsrating under contract to thes Haval
Alr Transport Service, In late 1942 Japanese submarines shelled
the ialand thrice. On lMarch 25, 1943, Japansse aircraft bombed
the island, inflicting "slight damage," .

‘The islend was surveyed bestween March and July 1938 for ths
" Dapartment of the Interlor and recently revised, cilsfly vege-
tationally by Hatheway, ase Fig. 1 of Atoll Research Dulletin 3.

As Canton provides thes best facilities for landing both sea
and land plenes 1ln the Equatorial Faecifle, the United States
First dredged out parts of the lagoon for a segplans runWwiy.

But as geaplanes became obsoletse, landing stripa were bullt by
U.8. Army engineera, one running east and west and the other
north end gouth, Hevetments, for the protection of fighter
planes, also were built, and still remain, The east-west run-
way was oxtendsd and resurfaced by CAA in 1550. The north-south
runway has since been abandoned aa well az a fighter strip about
thres miles east of the maln runway. The presant runway iz bullt
to handle the largesst commerclal airliners now in use., It has

a rotating beacon approximately forty feet above mean ssa level
wilth & split white light turning at 6 r.p.m. This has besn
reported as visible at distances of slxty miles by approaching
planss, and thirty-six miles by swrface vesssls, 1t is llghted
from dusk to dawn, The construction of this beacon makegs

Musick Light, & white cylindrical stone tower twenty-eight feet
above the water on the south slde of the lagoon entrance, less
important. For soms time it was lighted by requsat only., In
195h it was maintainad by the U, 3, Coast Guard, and burnsd
every night.
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Muslek Light was named in honor of Capt. Bdwin C. Musick
who inaugurated the first scheduled cargo and mall gervice
oetween the United States and New Zealand on Descember 2%, 1937,
He and his erew perished off Samoa durlng the second flight in

the following January. The plagus on the monument, erected in
July 1938, reads as follows:

DEDICATED BY THE UNITED STATES
DEFARTMENT OF THE INTERICR
TO THE CREW OF
PAN AMERICAN AIRWAYS
"SAMOAN CLIPPER"
LOST AT SEA ON JANUARY 11, 1938
WIHILE SURVEYING FIRST SQUTH
PACIFIC AERIAL TRADE ROUTE"
A T R
Captain E., C. Muslck
C. G. 3ellaers P. 3, Brunk, Jr.
F. J. lMacLean J. W. 8tickred
J. 4. Brooks - Te Ju« Findley

During the war pillboxes and other fortificationg were
eracted, thsir cement remalns still dotting the flat landscaps.
With the fall of Tarawa, Canton declined in military importance
and in 1946 aviation facilitles were transferrsd from the Wap
Department to the Department of Commerce, In 1950, modern
housing units f'or the CAA personnel wers constructed near the
runway on the northwest rim of the island, Plans are under way
to consolidate all activitiss on the north side of thne island.
Fan Ameriean Airways, now renasmed Fan American World Airways,
and the British cormunity are still on the south rim, as well as
the guarters for Amerlcan bachelor amployees of CAA.

e e T e i

Canteon Island gains its present importancs from itas stra-

~tegic location, It I1a the fueling stop for thres different
commerclal airlines, namely, Pan American World Airways, Qantas ;
Empire Airvyays IQEAE, and Canadian Pagifle Airlines {(CPA). These -
Fly an aggregate of fifty passsenger planes per month betweesn 4
Hawail and Fi1Ji. From these centers, as hubgs, passengers oan
radiate by plane or boat to all parts of the earth. Canton
Island has a wharf where vessels of 5,000 gross tons can tis up
if necessary, It boasts two post offices in the very sams
building; one Americen, the other British, Postal service by
alr ls available twiecs a week both north and socuth; by surface
carrier at irregular intervals, averaging perhaps once 1n four
to five months. Wireless servies is available to the publie,
Being a center of air transport, installations are of ths best.
It has 8 modern westhsr bureau, employing seven men.

A hotel operated by PAA provides room and board at approxi-

mately §10.00 per day for tranaisnts. Moving the Amapican
population from the southside of the atoll to the northaids hasg
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gone apace. By 195 CAA had reedy for occupancy in the latter
area 25 modern femily guarters, had set up fivs gquonseta, and

had rehabilitated five formsr military quarters. FPAA now haa
five family quarters; and Standard 011, a two-family house .there.
A hospital, with s physiclan in constant sttendance, is in the
vioinity.

In 1951 there was no school for American children; but the
few children of Gllbert and Elliece Islandars living in the
British settlement wers being taught by the fiftesn year old
deughter of tns Chlef of Polics, a native of the Ellice Islands,
By 1954, acccrding to Evans, Canton "Was a good achool with a
teacher furnished by the Department of the Interior, and &
kindergarten-nursery school with a teacher hired by the reaidentas.
Twenty-gix children attend tas "grade" school, and twelve are 1n
kindsrgarten. Three of the grads school puplls are Gilbertase -
two girls and a boy. These Gilbertese chlldren ars bright.
There is also & Gilbertese school in the British Compound.”

Three oll companies do business on Cankton. According to
thair announcements Asiatic Petroleum Corporation specializes
in aviation geasoline and aircraft oils; Standard' 011 Company of
Cal ifornia, in Chevron aviatien gasoline and H.FP.I. aviation oil;
and Standard-Vacuum 0il Company, in aviation gasoline 100/130
and Easo-aviation oil 120. '

The only industry, not comnected with alr travel, is fishing.
Three concerns &re now licensed by the American and British
governments to engage in this enterprise. Their catch ig shipped

by alr to Homolulu., An impression of the relative lmportance of

this business may be gained from ths catch of one of the com-
panies in July 1950. It removed & total weight of 17,58l pounds
of fish from Canton, this amount breaking up into:

- Mullet====== 13,488 1bs.
[ Hﬂ.ﬂiﬂi ------ leEB "
: . . ||aholencle--- 1,079 -
0lo-==m=m=== Bgg ™
L1 B TAG: i s s

The census of Canton Island, a&s of Decembar 31, 1949 , 1s
illuminating: : ity 3

1 _Papulatiﬂn

Wationality . . en Women Children Total
U, . cltizens ! T s W 45 17
. Gilbert and Bllice Islandera 10 15 15 13l
Hew Zealasnders 18 2 0 20
Fijlans L o0 O 12
Australiansg i A 0 0 a8
Tongans 2 o 0 5
Part-Fijians 2 0 0 2
French 1 0 d 1
Total 6T 32 28 Lrii
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2. Employer Organizatlcns (employeea only; dependants shown

il

&

(The 112 Fisher Associates personnel and ths § U.3, citizens under
Qil Companlas are sngaged 1h construetion end do not repressnt
"permanent” population, nor does the personnsl of R.C.S.

"Margaret", which wessel was in port on December 31, lﬁhﬁ.}

in totals abowve]

Fisher Asascciates

U, B.cltlzenge-mmecmccmccm e cccmmaa A2
Gllbert end Elllce Islanderg------ 9
Wew Zealandorg-emeeemea- o ;8
Fan American World Alrweys (estimated)
Gilbert and Ellice Izlanders-—---- 1
HEH zﬂﬂlﬂﬂﬂﬂrﬂ----*-+ﬂ*—-+-**---*¥15
Fljieng--eecmc o122
Australlange-=cceccmmmc i mn = E
U, 8. cltizenfe=messsscnncaccaaaan ,
Tonganim e e - ——— O S 3
Part-Fljlang-ceececcccmccacccaacaaa 1
Frenth s=eeececc e e c s mm e 1
011 companles

U,8, citisengeeemcncncnccncacanaaa 5
Gilbert and Ellice Islanderg------ 5
Australiong--meemec e e ccmc———a - 5
Britlsh Station

Gilbert and Ellice Islapnderse---=- 16
New Zealand ol - cecccc e s e cccmm—aa 1.
Fart-Fljiang-e-recccccccn e cn e 1
Frivate

GFilbertese---=-=- e 1

2. PFaderal Personnal

Civil aeronautics Administration-==-=T0
U.8. Weasther Bursal---=m==memee———-- =i
U.8. Post O0ffice Department----—-==-= L

The U.3. Government on Canton Island 1s administered like a
The U,3..Adminlistrator represents othsr government
agancies in the following capacsitiss: for axample, for the CAA

he is Island Manager; for Treasury he is Disbursing Agent/Cashisr;
for Justice he 1s Deputy Marshall; for Coast and Geodetie Survey

ship at =ea.

he 1s Tide Obsserver.

(Of the TO CAA employedés shown, 25 are engaged in construc-
tion and do not represent "permanent" population.) :
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i, Traffiec Data

Carrisr : Weekly Flights Passsngers

Pan American World Alrways Z G0

British Commonwealth Pacifiec Alrlines 6 90

Canedien Paocific Airlines 1 15

U. 3. Navy (Samoa) 1 15

Civil Aeronauties Administration 2 10
Waekly total 220
Annual total 162 2/3 11,400

{PAA has two weekly round trips from the U,3. mainlend to
Auegtralia and ane to New Zealand, BCPA has four round trips.
CPA from Canada to Australia transits south one week and north
the next, CAA aircraft fly from Oahu, tHawallan Islands, to
Canton Island and return approximately every thras weeka.In 195
Qantas Empire Airvays replacad-Bﬂ;A.}”=”

5. 2hips calling at Canton durlng the year

L e e e e o e e e
011 compEnigg-==mmmmcmcecm e —— et}
Gilbert and Ellice Islands Colony----%

The British Goveramant on Canton is administered by the
Golonisl Office, and is in perfect harmony with the United States
Administrater. British supjects are governsd by Eritish law;

Are rican cltizens, by U.3. maritime law, Each natlon respscts
the other's laws. It 1a forbldden under British law for Fijlans
and Gilbert and Ellice Islandera to drink intoxicatlng liquors;
they have their harmless and refreshing kawa or yangona as &
subgtitute. It is llkewise forbidden for any Bricl sub jact to
supply any alcoholic drinks to such Pacific lislanders, the
punishment being imprisconment for three months or a fine of ES0/0
or both. For an dmerican, for example, to aid a Britisn aubject
in breaking this Bpitish liguor law might subject him to dismissal
from his position on the lsland as an undesirsble troublemaker.
For any heinous crime, on the other hand, the suspect would be
tried in Federal court in Honolulu, Hawaill. AR i
~ In thils condominium, American workmen recelve wages as high
as or higher than workmen performing similar tasks 1n Hawalil or
the continental Unlted States, British workmen under British
rule receive wages asccording to British standards. For lnstance,
sccording to & regulation posted by the District Officer,
June 1l, 1950, the followlng-wages for the employment of domestlc
colorad lebor wers establishsd as the legal rate:

Duties Fregusnoy Rate per month
Washing and/or ironlng Once per weask $l1..00
i i Twlce par week 7 .00
Gensral housework Up to 3 hrs. per day 12,00

(6 days per week)

LIBRARY OF
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"{Employers are not expected to maintain employees as regards
ratlons, should they deslre to do this, the District Offlcer
will immedlately be advieed of this intention and will detarmine

& reduction in the salary or asalaries concarned, to meet auch a
contingency.)"

LAND FLORA

From thoe blological standpoint 1t 1s more logical to begin
8 discuassion of a flora with the most primitive plants, aquatie
ones, and to end with the most complex., But as the purpose of

the visit to Canton dealt primarily with land plants, we shall
begin our discussion with thege, .

According to a manuscript of Bryan's, who visited the island
in 1924: "The rim varies in height from ten to twenty fest, and
is for the most part covered only with low, prostrate vegetationm,
consisting of herbs and vines of common wide-spresad Pacifie
specles of Portulaca, Boesrhaavia, Sesuvium, patcnes of Lepturus
(bunech grass), Triumfetta, two specles of Ipomoea, and stunted
Sida bushes. A stretch of about two miles along the south side
is covered with scmevola bughes, from B to 12 feet high., Thers
are a few scattered Pemphis™ bushes, & few Morinda, Tournsfortia
é_ﬂﬂsserauhmidiﬂf, and dry, scrubby Cordia trees. Most of the
Treses'ars scattered along the middle portion of the north rim;
there are two patchses nsar the N.W. point, Near the maln lagoocn
entrance (on "Obgervation Point") are helf a dozen coconut palms,
the remnant of & number which wera planted; snd twe othar cdconut
pPalma ars standing on the N,W. polint, In 1937 the New Zezland
solar eclipse expedition planted about 3,000 sprouted coconubs,
agme on the 8,W, slde and some on the H.E.; in time some of thesge

% MAY EroW.

+Bafore dealing briefly with the plant communlties, each
kind of plant observed or collected up to May 1551 ia listed,
with pertinent notes, below., These are arrangsd taxonomlically.
Humbera after the names of Fosberg and Walker rafer to actual
specimens collected in January or March 1949 and to be deposited
in the U.5. National Herbarium in Washington, Thsse have not
besn studled by the writers, but are hers recorded on the bagis
of personal information submitted by F., R. Fosberg. Numbers
after the namea of Dagener anﬂfur Hatneway refer to speclimans
collected by these workers in 1950 or 1551 and deposited at ths
Hew York Botanlcal Garden, at the Bishop Museum in Honolulu, in
the U, 5. Mational Herbarium, and usually elsewhare,

Pandanacans

Pandanusg tectorlus, the screwpine or hala, ls native to the
tropics but not to Canteon., It 1z cultivated on the grounds of

the PAA hotel on the ‘southwest side of the island, The larger of
#Evident ly in srror for Surlana.

i
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the two specimens 1z about ten feet high, pictureagus and
moderately healthy. Degensr ahippesd seeda from Honolulu to
Canton in July 1950. These germinasted and are now planted out

in the CAA housing area. They should thrive with parhaps a
11ttle watering during the driesst seasons untill thair roots
penetrate the sandy soll to depths allowing them to draw upon

the layar of llghter brackish water which floats upon the heavier
sef and lagoon water underlying every part of Cantoan's rim of
land, and rises and falls with ths tids. :

Greminsas

Cenchrus ecninatus {(Fosberg & Walker 30,202, 30,217;
Degener & Hathaway 2£1,252), the common sandbur, iz & grasa native
to tropieal Amerilca and obviously of recent aceidental intro-
duction, It was filrast recorded as collected on Canton in late
1549 or early 1950 by Katharine Luomala im her "Planta of Canton
izland, Phoenix Islands", in Occas. Pep. B. P. Bishop lus.
20 : 172, 1951, This, however, is not the first coéllection of
tha species as Fosbarg & Walker had collected it Jenuary 30 - 41,
1949, It'is ublquitoGs about the airport and the cilvilized areas
and still rere or wanting wherse man, carrying the burs on his
socks, has not gone, It 1s an annual, springing up quickly
during rainy weather, maturing its troublesome burs and then
dying until the next rains come to waks the sseds into life.

Chloris infleta (D. & H, 21,251), & fingsr grasgs, was
growing naturai:ized In a small patch in July 1950 nsar the
abandoned runwWway. ©Seeds scattared by Degener about the same time
had grown and matured by May 15951 1n & thick stand, near the wharf
and oll tanks on the north side of the island, and near the hotel
on the south side.

Cynodon dactylon (D. & H, 21,286), the Bermuda grass, is
sparingly naturalized and carefully planted by residents nsar

the hotel, at the esirport and in the CAA housing area. According
to Van Zwaluwanburg in the Haw, Pl, Record for 1941, this grass
cams to the iszland in importations of s0il from Oshu, Seeds

ware also imported by a resldent of the CAA housing sarea for
planting in 1950, .

Digitaeria sanguinalis (D. & H. 21,315), & slsnder creeplng
grass, was found sparingly naturallized about thse airport in
July 1950. : ;

Digitaria pacifica (Fosberg 30,886; D. & H. 21,316 -21,318)
i1s the native mnnual bunchgi..y known as D. stenotaphrodes to
soma adthoritles, It has fiangered flower neads, It is found
scattered here and there, grefaerably in recently disturbed areas
such as along the sandy side of the road. - It fa. a lush green,’
grows gquickly after ralns and upsusally dlei ghortly bafore the
next ralny season, It is variable on Canton, requlring extensive
study and probably segregating into several varieties. It has
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been collectsd since éarly days. ' This grass is badly eaten by a
grasshopper (Ailopus tamulus), accldantally introduced from per-
haps Samoa or Tonga.

'Dlgitaria timorensis (Hatheway 518) 1s an Oriesntsal graas of
accldental Introduction growing in a few waste places near the
hotel. It was first collescted in February 1951.

Elsusine indica (F, & W. 30,211; D. & H. 21,254), the
gooasgrass, is native to the 01d World. It is naturalized and
very common only near human hebitations, It is evidently of
recent introduction, being first collected by Fosberg and Walker
in January 19L9. It 1s very successful because it is a guiclk=-

growing ammusl that can complste its life span during the short
wet asesason,

Ersgrostis amabilis (D. & H. 21,297), a pretty and delicate
Erass, 1s naturalized mainly about the hotel, and will undoubt-
edly extend its range., It 1s of recent accidental intreduction.

Eragrostis whitneyi (F. & W, 30,206; D. & H, 21,319 and
21,320}, very closely related and pesrhaps naot gpecifiecally
distinect frum.g. aupera, is & natlve grass first collscted by
Bryan in 1938.7 It Is & pretty, dwarf, tufted annual growing
on hard, sandy plalns &a, for example, near the alrport,

Eragrostis pectinacea (D, & H, 21,312) iz = Very rare grass
growlng near ths wharf on the north side. It is of recent accl-
dental introduction.

Lepturus pllgerianus (D. & H. 21,291) is a very rare, native
bunchgrass thus Iar known only from Canton, where it grew in
sand, It Is psculldar/ in being the only annual in the genus.

Lepturua repens (F, & W. 30,212; D, & H." 21,311) 15 a native
perennial bunchgrass with columnar flower stalks, It has baen
collected since early times., It 1s somewhat varisble, It 1g
darker, harsher, denser and more abundant then the native
Digitaria, and is tolerant of drier, more firmly packed arsas,
Its leaves are saten by the introducad grasshopper, The
terreatrial hermiterab, described later, may kill certain

tussocks by pulling out with the roota clawfuls of oulmsg,
starting these depredations from the outside of thas cluster and
gradually working toward the center. Perhaps their tender bases
tagte ekin to corn on the caob,

fanloum miliaceum (D, &. H. 21,31))) was found growing very
localized near the hofel in 1950. It ias of aceldentel introduc-
tion, perhaps derived from spiiled canary bird seed.

Setaria verticillats (D. & H, 21,253), the bristly foxtall,
is a nasty weed native to Burope., It is found everywhers near
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habitations and 1s obviously of recent accldsntal Iinmtroductlon.
The clustars of seeds adhers to clothing of all kinds. This
grass 1s a sucessasful snnual, dlsappearing during the dry =o4sol.

cwparacaéa

Crperus rotundus {Degenar 21,l13), the nutgrass, is a .
troublesoms sedge of lawna and gardsns throughout the troplcs,
It was one of tha plants recorded by Van Zwaluwenburg in ths
Haw. Pl. Record for 19li1 as imported in "solil from Oshu.”

Degener observed & few good stands iIn 1951 growlng near ths
hotal but nowhere else,. ; .

Fimbristylis diphylia (D. & H. 21,288 z2ad 21,289), a
perenniel sedge, grows near the outdoor theater, Bedause of its
proximity to humen structurss or habitationa, it Is suapectad to
ba foresign to Canton., It was probably accidentally introduced
as saed from some other South Sea lsland, perhaps in a clod of

earth stuck to machinery or to the shos of some member. of the
Armed Foroes.

Fimbristylis pyenccephala (D. & H, 21,290), another
perennial sedge, grows. on 4 barren plain near the CAA housing -
area. It Torms harsh tussocks with pincushion-like [lower-heads
radiating in all directions, Bescause of its occurrence only in
an aresa disturbed by man, it likewiss is suspectsed to De &
foreigner, This is probably the specles reccrded by Luomala ag

ocourring on Ceton in 1549 - 1950 (ibid, 168) and identlried
ag F. cymosa.

Palmacese

foeos hucifera, the coconut, Not a single coconut palm 1is
natlve to Canton. All were obviously plented, As mentioned
above, Cept, Allen planted soms cooonut trees inm 1916, Two,
probably relics of tnat planting,,gErew for méany yedars on the
northwest polnt and were conspicuous and useful landmarks for,
ships ot sea, They had become about 10 feet tall by 192L. The
last survivor died in 1550, &t a height of about 25 fest. In
19%7 the New Zealand esclipse expedition set out about three
thousand, but few survived. According to H. W, Blgelow in 153%9,
there were "nine scattered palms,"-and accordlng to E. J. WiGtL
in April of the same year also "many very small ones” about 1B
inches high. There ars some nlscs trses of medium slze about the
hotel, unfortunstely infested by the Florida red scales lnsect
{Chrysomphalus ficua), svidently dus to the Introduction of
unfumigated plants. Small coconut pralms are ho longer rars

elsewhere on the atoll, but grow only successfully where given
8 little cara. ; '

_ Erauaaa
inthurium and Fhilodendron of several speciss were belng
grown as house plants In 1551, as well as & number of other
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plants, belonging to wvarious botanical
probably nevar s
Many of these ars purchased in flower
or Hawaii, ecarriad in ladiaear.
kept alive on Canton r
casual and ephemeral introductions ke
room tables is hardly worthwhils,

femilies, which will
urvive to bscomas an oslement in the loeal flora,

shops in Australia, Piji

nandbags on the planes, and then
or & limited length of time. To 1ist such
Pt on bookeasas and dining-

Amngyllidaceaa

Crinum asisticum, the grand crinum, is native to the Grient.
This hardy harb was Int

roduced recently from Hull Island for
planting about ths hotel and

the Terminal Building, The plants
readily propagate from the base and becoma crowded, They then
nead thinning aond replenting for best results,

Musaceas
I ——

Musa nana and other kinds of banana
from various raglons and planted ocut,
care. It is redorded that soms ware
but in July 1950 none was cbserved,
had been imported and waers grovwing ni

3 have been imported
They persist with some
set out in 1937 and later,
By April 1951 new 'corms
cely where properlf watsred.

Eaéuarinaceaa

Casuarina equisetifolia (Posbarg 50, 876; D, & H, 21,50%),
the horgetail bﬁg?wbad or lronwood, is npative to Australia and
elsewhere in the South Ssas, T& 1a not native to Canton.

Several trees are growing near the hotel, and are quite healthy,
Hore should be introduced, evaen though no other plantsa, axcepting

perhaps the trese heliotrope, will grow bensath theip falling
branches, which simulate pines needlas,

Casuarina glauca (Degener 21,572), the coarse ironwood tree,
is likewIse native to Australia ang is foreign to Canton. .It
Erows near the hotel, where it was plantad many yeera ago, It is
Peculiar In sprouting from the roots at considerable distanceas
rom the mein trunk '

FPolygonaceas

Soccolobls uvifera (Fosberg 30,878),
native to the Bahamag, It iz a dengzely le
tres planted and taoriving about the hotel,
and can be made into jam and jelly.
Van Zwaluwenburg in 1545 (Proe, Haw. Ent. 8Sce, 11. 3 3 306) as
"recantly introduced.” The trees flower and fruit abundantly
after rains, the sesds often goerminating in the rainy season
whsre they fall. under the trees. Thesze geedlings die for the
most part during thes prolonged drought, The annual supply of
sseds from these tress, properly planted out, could soon markedly
improve the entire aspsct of the atoll, The plants are often

the seagraps, is

aved' shrub or small
The fruit is sdibls

The plant was recorded by
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infested with tha long-taillsd

mealybug (Pssudococeus adonidum),
for the control of which s

n insect enemy can ba lntroduced,

T ki
T lclial

Amaranthaceas

=

H
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Amarantbus dubius (D, & H. 21,295),
use ag & potherb in time of femine, now grows sparingly as an
introduced weed near human habitations &3, for example, sbout the
hotel. It is'a welcome additicn to the i1slend, which thes spiny
one, not yet here, would not bs. Should the lattep aoms, it " "
should be eradicated before it has tias opportunity to spread and
become another prickly psst. An amaranth, species not given,
was mentioned firat by Van Zwaluwsnburg in the Haw, Pl. Rscord
for 1941 as reaching Canton in importations of soil from Oshu,
Then In 1943 in the Proc. Haw. Ent. Soc., he refers to it again
25 "the recent immigrant Amaranthus,"

an amaranth posslbla to

Nyotaginacese

FE P R R AT =

Bosrhavia tetrandra (P. & W,. 30,207; D. & H. 21,3505, 21,313},
ls a native perennial herb., It is found toroughout the island,
Ehriving everywhere excepting in tas lowest, saltisst area. It
hazs & few exceedingly long,fleshy, juley roots at the surface of
the ground to teke advantage of the gentlest showers whose raine
fall fails to penetrate the soil desply, Its leaves are fleshy
and its long-stalked flower clusters ars white, not pink, as .-
reported by some writers., Tha sntire group 1a a diffiocult ons.
Some suthors consider our plant to be B, diffusa, perhaps cor-
ractly so, It 1s subject to & native Tungns diseasa (Albligo ap.)

*._ AP S ENERR

that dwarfs its leaves,

e o Nt o e L il

Alzoaceas

Sesuvium portulacastrum var, grissum (F, & W. 30,203 -
30,2057 D, & H, 21,373; Degenar 21,0 8 & prostrate herb
forming extensive mats of thick stems and leaves, preferably in
depressions nesar the lagoon besch where salts may accumulate on
drying, The plant iz somewhat evil smelling. Being fleshy and
rather brittle, it dies in solid black lines soon after tha
wineels of & car have pasged over it. Itas pale pink flowers ops
aunted out by the hermitcrab which, &s in the case of the native
purslane., eats stamens and ovary. In this case these crabs alao
extract the ripening seeds from the szomewhat Ileshy capaules far
= food. Perhaps in deing ‘so, soms escape, thus ajiding the plantts
e dissemination. The plant readily roots at the nodes. Ths aspecies

itself has been recorded in error from the atell by previocus
Wwriters,
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? Portulaca lutea (F. & W. 30,208: D. & H, 21,285), the native
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yellow portulaca or purslane, fs a beautiful succulent, pale
green perennial, resermbling the jade plant, It growe everywhersa,
its thick branches riss slightly from the ground, Its floweras
open tardily in the morning and do not wilt until sunsst or shadeg
overtakes the plant, It can be eaten as a potherb in times of
famine. The terrestrial harmiterab fesds on the stamena and

Ovary, usually leaving the rest of ths flowers attached teo the
plﬂﬂt- 5

L]

Fortulaca oleraces (Fosberg 30,881; D. & H. 21,283), the
common purslens ol Europe and America, iga obvioualy of recent
introduction. It may well have coms from Hawall to which Don
Marin purposely introduced it in the sarly part of the nineteenth
century, It ifs still of loeal distribution, growing mostly near
+ human habitationa, It is bound to gpread and, from the appear-
&nce of' a few plants, may be sparingly hybridizing with the
native speciss. It differs from its native rslative in being
more ‘prostrate, moras slendar, often sormewhat red-atemmed, and in
. beering smaller flowers opening usually in the morning and wilt-

ing et noon. 1t is used ag & potherb, especlally in France,

Easagﬁhacaaq

Cassytha filiformis (D. & H, 21,282), the love-vine, is
native to Canton. It was rfirst collected by Bryan in 1938. It
ls & rootless parasite conalasting of pale gresen, intartwining
string-like branches bearing tiny whitish flowers and marbla-like
Truits. Its sucking organs or haustoris rob othep plants of zap,.
One love-vine may twine and gain nourishmsnt from many different
kinds of hosts. In one instance it was obsarved tnat one plant

was growlng on the native triumfetta alons, and thriving on this
© limited dist,

Leguminosas

Loucasna glauea (Fosberg 30,882; D, & B, 21,296), the haols
koa of Hawaii, T3 & small tras with feathery leaves, pompons of -
small whitéaflowers and flat browa beans, It is native to
tropical America. A few mature plants are in cultivation about
the hotel, where they [lower and aparingly reseed themselves.

Van Zwaluwenburg stated in 1541 that the haole koa reached Canton
in the importetion of =soil Irom Gahw. " Thousands of seeds plantad
in April 1951 in many parts of the island appear to be tolerant.

of salt in tne soil, and toe seedlings are maintaining tuamsalvqa o

in most cases where not axposed to extreme drynesa, .

EIguuggllacaaa

Tribulus cistoides, the large-flowered caltrop or puncture
vine, 1s typically & beach plant with flowers resembling a butter-
cup, and with nesty splny fruilts. These are & menacs to barefoot
bathers and may even puncturs auto tires, This pretty wesd was
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recordsd from Canton by Ven Zwaluwsnburg-in ths Haw. Pl. Record
L5 -: 17. 15hk1l, It has not bessn cbsarved by thse writers who
therafore conslder tne record srronsous,

Simaroubacsas

suriana maritima (D, & H. 21,305), the baycedar, is natlvet
coastnl regions ol both the Atlantlc snd the Paciflc, 1t iz =&
densely leafy shrub witn small rellow flowers, and commonly
grows gregariously. Tt is often used as a shelter by ihs ground=
nesting trople bird, This plant may have besn miataken for
Pemplils by earlier writeras.

Euphorbiacsas

Acalypha wilkesizna, the painted copperleaf, 1s & Pijian
shrub now planted toroughout the tropics ag an ornamsntal hedge
plant. A few specimens werse chsspvad cultivated in 1951 ebout

the hotsl, They were responding favorably tc a little cara and
watering.

Chamesayee hirta (Fosberg 30,3733 D. & H, 21,298), the
hairy-laaved apurgs, ie 4 low spreadling herb with milky julce
native to troplcal Amsrieca., It l=z & racant accidental intro-
dustlon end grows well add often common ln many aresas influsnced
by mans 41t is & welcome additlon %o the ground cover of the
1mland. Mors conservatlive botanists place thilis and tha followling
two species ln the genus Euphorbia.

Chamasayae hyperieifolia (F. & W, z0,216; D. & H, 21,300},
the hypericum-laaved spurge, is related bo the above, 1t is
taller and is still rathsr rare, belng known as yet only [rom
ths vieinities of the hotel and the airport. e

Chamassyce progtrata (D. & H. 21 299), ths prostrate spurge,
is anofRar Souch American relative. LIt lles flat on the ground,
has thread-like branches and tiny lsaves, It is locsl 1¥
naturalized near the airfleld, about the hotel and glsewhara bub
not away from the influence of man. This in itself proves its
recsnt introdustion. These bthres species may ba the onea men-
tioned by Van Zwaluwenburg in 1541 as having coms from Oabu in
imported soil. The érect specimans gollascted by Lucmala and
racordad as E. prostrata were sitner peragitized by the fungus

Nigredo proemingns or tne specimsns were misidentified. |

"Euphorbia" (Fosberg 30, 21L; z0,880); not seen by writers,

Euphorbia, ses undar Chamassves and Polnsettia.

: Fhyllanthus niruri, the nirurl, s pantropic waad of
fimsrican origin, was growing lin 1951 'in and about & box of soll
imported from Fiji. It appearsd ta be spreading rapidly from
segd to the surroundling area,




Poinsettia cyathophora (Fosberg 30,885; D. & H. year 1951)
is somstimes called Euphorbis heterophylla var eyathophora. It
is the fiddle-leaved poinsettia native to tropical America. Its
upper leaves ars basally blotched with bright red, adding color
to the landscape. This erect herb 1s sparingly -Aaturalized and
protected in the spic and span British Bettlement, where it
grows on sun-scorched coral rubble that may act in part as a
mulch to conserve ground moisture. It is of course a modest,
wild relative of the garden poinsettia (P. pulcherrima}, of
which recently imported cuttings were being propagated in 1951
in cana by a resident of the CAA housing area,

Tiliaceas

Triumfetta procumbens (F. & W. 30,215; D. & H. 21,281), the
tralling burbush, is native to Canton. It is s shrub with
extremely long, tralling, woody branchss and very long, spreading
roots running just below the surface of the ground in all direc=-
tiona. It prefera arld dunes. The branches occaasionally strike
root five to six feet away from the mother plant, and from such
centers additlonal tralling branches arige, The leaves are thiek,
roundlsh to sllghtly lobed, and bright green. The flowers aras
yellow and saqon mature into spherilcal, spiny burs that lie in
black masses whare tne Mother plant may have eventually succumbed
to an especlally dry vear, This plant could be mistaken for
Tribulus.: .

Halvacaas

Hibiscus rosa-sinensls, the nummhﬁ hiblzoua, ié repressnted
in gardens by leas than a dozen plants,

Hibiscus tiliaceus, see under Pariti.

Paritl tiliaceum (Foshergz 30,888; D. & H. 21,28l), the hau
or vau ol South Sea Lslanders, is a relative of the hibiscus and
by more conservative botanists placed in the sams genus, It 1s
a amall tree with yellew flowers having a marcon center. Theae
. flowers fade reddish at night. In 1943 Van Zwaluwenburg raported
insects "on the recently introduced thau'," thus giving us an
approximate date aa to the plant's coming to Canton., One slowly
growing tree, suffering, from drought, stands near the hotal
laundry; a few others in neighboring gardens, and one at Musick
Light. It produces flowers in spite of abuse. This tree, like
many others lntrcduced by Degener In 1950 for CAA, thrives when
exposed to a little brackish water. A deep hols should have been
dug for it through the coral rock and hardpan down to the water
table, Inte this hole a few posts or old boards should have haen
placed in an uprlght position before refllling with earth and
plantd ng the tree. The presence of the decaylng boards would
deter future formation of & troublesome hardpan and would facili-
tate root growth down toward water,

ol
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Slda carplinifolis, the hornbeam-lsaved glda, 1z a native of
troplesi America but 1z now almost pantrople in distribution.

-% wag represented ln 1551 by a single wild plant growing near
the hetel from a box of s0il imported from Fiji.

Sida fallex (P, & W. 30,201; D, & H. 21,329), the 1lima of
the Hawailan Iol vendors, 1s a twiggy perennial shrub with Tinaly
velvety lsaves and many small orenga-yellow hibizcuse=liks flowers,
It is native, and almost everywhere. For thelr dances, the South
Sea 1s=landers on Canton bedsck themsslves with garlands made from
this plant, The red-tailed tropic bira prafers to nest under its

spreading canopy of branches and under thas Suriana, Unlike the
common ilima of Hawail, whoss flowsrs usually possess a dark aya,
all flowers on Canton are uniformly colorsd, In studylng
thousands of plants, a faw freaks op sports ware observed,

Should such plants become 1solated on soms island devoid of Sida
otherwiss and thus be prevented from croas-pollinating with more
normal plents, they might develop into antirely new apacies or
kindas, Such freak plants, therefors, are worthy of mention. One
(D. & H., 21,330)posseasad an unusually pale corolla; ancther

(D. & H. 21,331), growing near ths old guano diggings, bore
filled flowers; and a thlird (D. & H. 21,332], growing near the
CAA housing ares, was densely twiggy and bors innumerable small
lgaves, Thess Sida, and the Scasvols ag well, may be attacksd by
aphids, The ladybird beetle, Harmonila arcuata, howaver, tends to
keep them under control,

Thespesils populnea {D. & H. 21,308), the milo of the
Howalians, 1s a small tree with numerocus leaves ERst can be eatan
raw during times of famine, It bears an attroctive hiblscus-like
pale yellow flower with dark eye, and roundish corky seed pods
Lthat break open irregularly. Van Zwaluwenburg, at & mesting in
May 1942 (published in the Froec. Haw. Ent, Soo. 11. 3 : 306.1943.),
mentioned the cccurrence of certain insects "On the introduced
malvaceous tree 'milo!", thus proving that this apecies was on
Canton preavious to 1942, and even at that time was considersd
forelgn to the native flora. In 1550 several trees werc chservad
cultivated at the hotsl and growing near the wharf on the north
side of the 1sland, This tree prefers access to brackish water,

Guttiferas

Calophyllum inophyllum, the trus kamani of the Hawallans,
is native from Indie to Ghs South Seas, exclusive of Canton,
Whers native, 1t grows to be a huge tree, bearing attracktive
white flowers and large round corky fruits from whose kernel a
medlieinal eil is expressed. The logs wers used for cancssg, A
Tew tress were observed planted near the hotel, Thaip seemingly
parallel-veined leaves were badly infested with ths Florida rad

Scale, Potted planta shipped to Canton by Degsner 1ln July 1950
and set out in tha open wears thriving in May 1951,
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Tamaricaceas .

Tamarix aphylla (Fosberg 30,877; D. & H. 21,506}, the
European temarix, confusingly resembles the baefwood or Ironwood,
. It baars, however, pink, heather-lilke flowers. Besautiful speci-

mens have been plankted on the hotel grounds, Cubttings from Oshu
plants set out about some bulldings in July 1950 were growing in
Aprll of the following year but wers suf fering from drought. They

raquire a little watering and aid for their roota to penetrate
the soll to greatap daptha,

Passiflorzceas

Pazsiflora fostida, the foetid passlonflower, nativs of
tropical Ameriqa, waas obsarved in July 1950 growing carefully
tended at the hotel and near ths alrport building., It iz a
recent Introduction, Seeds plantsd in July 1950 by Degensr did
not germinate until after ths unususl raing of April 1951,

Caricacsas

Carice papaya, the papaya, 1s native to tropiecal Ameprlca and
frequently grown Locally.from seads derived from imported fruits.
The sesads readily germinate and some of the resulting trees may
‘grow to good size, Those observed are frultless and invariably
chilorotic, or yellowish. .This is dus either to the lack of soms
necessary mineral or more likely to the plant's inability to
- extraet 1t from Canton, this =oil perhaps holding it too firmly

in soms complex chemical bondage, Success might be gainsd by
planting the seads in a compost pit and adding a little solution
recommanded by locsl devotess of hydroponics, Reducing exposurs

to the intense sunlight might also be helpful in stimulating pro-
duction of a crop. i

Combretacsss

Lerminalia catappa (Fosberg 30,875), the Indian almond, is
native to the 0ld World. It is ons of the faw tropical trses
‘that exhibits autwm coloration in its 'oliage, The kernel is
edible and, rarely, the outer part of the fruit, It has been
pPlanted on- the hotel grounds and would thrive excapting for
lmsedt injury, Seedlings,. introduesd in July 1950, were in a
thriving condition the following May,

‘Terminalia samoensis (Fosberg 30,879), collected by
Fosberg on March &, 1949, was not collected by the writsrs,

Wor dld they notice T. melanocarpa or T. littoralis mentioned by
Luomala. i : :

Araliacesas

Polyacias guilfoylei, thé panax of Hawailan resldent 2, was
recorded In 1951 by Luomala as having been planted recently and
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ta have died later. It was neticad'gruwing by Degensr In the
Eritish Settloment in May 1551, but not thriving. : fmm ]

* Apoeynacasas

Ochrosia, specles not dstermined, was observed ln cultiva-
tion Tm 1950 on Canton by MacDanisls according to a personal
comnurication. ' ' :

Plumerio rubra (Degensr, year 1951), the pink flowered
frangipani, 1s nacive to troplecel Amsrlea. BSgveral treea,
cultivated in the hotel grounds living In July 1950 and covered
with the erater scale, suceumbed shortly after, Only .ons was
surviving in May 1551, This scale insect is just another foreign
pest that has heen able to slip into the islund for lack of
propsr regulations of inspection snd fumigation., 4 few trees
with .amall flowers from New Frovicence lsland, Babhamas, waare
they are native and stlll growing wild, were set oub ln 1350
by Degener and are thriving. :

Aegnlepiadacens

Calotropis gigantes forma wilderi (D. & H. 21,2911), tha
white crown flower, 1s & color form of the more common purple.
erown flowsr native to tropleal Asia. It ls commonly planted
and grows well from cuttinga. It, howevsr, &lso soffars fraom
chlorosis and ica lsaves may ba eaten badly by caterpillars of
ths monarch butterfly, an insect cccaslonally flying here from
over the ocean. Tha plant was racorded from toe island for the
year 1500 when Van Zvalwsenburg wrote sdout "the introduced
Calotreple or icrown flowar!." Today a huge shrub growe nsar
Muslck Light, from which residents commonly galn cuttlngs.

Convolyvulaceas .

Calonyction Bpaciaa,. (b, & H, 21,309, 21,3%10), a moon=-

flower, L1a obviously the second nabtlve morning glory recorded
from Centon. 1t hes been wvariously ldentifled as Ipomcea
grandiflera and I, tuba: It grows chiefly among al-id guano
deposits inland 2lofg the northeast rim. It is a climber bearing
derk gresn, heart shaped leaves: and largs whits [losers that -
bloom &t nlght. By the time dry weathsr comes, it has matured
its sseds and has died back to a massive rootstock, It is
ocoasionally planted as an crnamental on trellises.

Ipomossa pes-caprae (Degener, year 1951), the beach morning
glory, 1s practically pantrople, being limited in its extensive
ranga, however, &lmost solely to sandy beachesa, Ib was collscted
in 192 by Bryan from "Ceanton Island, Obs. Polnt, lagoon sids,
small pateh, el. & - 2 m, " and in 1938 on "west ond, near camp,
on sandy beach, alt., 2 - 3 m." Van Zwaluwenburg recorded it from
Canton in the Haw, Pl. Record L5 : 17. 1541, Degener found an.
old flowerless plant with massive rootatock near the hotel
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rubbish dump in April 1951. The plant grew inland near the
remains of an army camp., HNo other mature plants are known to
him, JAnd as the cotyledons of sseds he planted in 4pril 1951
wers Injured 835 scon as they appearsd sbove the ground by land
hermitcrabs, he suspects that the one old plant may have bassn
planted by & soldlsr and partly gusrded by him from injury until
it had become established., The previously recordsd plants, like-
wise, may heve bDeen protected by man. Because of the abundance
of this crseper along troplecal shores, new wave-borns lntroduc-
tions to Canton probably arrive from time to tims and may parsist

until they.succumb to the ravages of ths crabs durlng =ome period
of food searcity.

Boraginecsas

Cordla sshestena (Foaberg 30,87L; Degener 21,37L), the
gelgertree, la native to Florida and the Bahamas, It is a small
tres wilth sandpapery leavea, brilliant =carlet flowers, and
whitish frult, From the size of the trees about the hotal
grounde, this ornamental must have been planted ten or so years
ago, It sufferas & bit from dryness, but mere from leaf-eating
insects and from scales, It fruits freely and some of the seads
germinate where they fall, These should be plentad in new

localities as this tree 13 worthy of more extensive cultivation
on the island.

Qordia subcordata (Fosberg 50,887; D. & H. 21,287), ths kou
of the Hawalians, has corky seeds adapted for dispersal by ocsan
currenta, The kou may have reachsd Canton without human aid,

If 1t did, it is Interesting to speculate how many seeds reachsd
the atoll before one Tinally escaped destruction by hermitcrabs
and grew to maturity. Two small hsalthy patchea of kou forest,
oceurring on the southwest end of the island have long been shown
on maps and used as landmarks at sea. One of thess interasting
groves 1s unfortunately being dameged by pienic parties, soms of
whose members are apt to wield an 2x indiscriminately. Other
clusters of kou tress grow mainly near the old guano wharf,
practically af the edge of the lagoon. Thess sre said to have
been plented years ago., Seeds from such trees should be
collected for cultivation elsewhsre on the island. The branches
of the kou grow moatly erect, making them impossible nesting
sltes for clumsy nest builders 1ilke booblies and frigate birds,
These branches bear large, pale lsaves and nectar-filled orange
flowers followsd by the corky fruits enclosing several sgeeds.
The trees near the lagoon are slckly, their branches often dying
back to near the base during dry seasons and thus lending to the
tropical landscape a wintry appsarance, Death of the branches
is hastened by land harmitcrabs wniech elimb them to shred snd
8Lt the crlipp, juley bark on one sids, usually the upper, for a
considerable length. Though many fruits are produced to litter
the ground under the trees year after year, only those that are
fortunate enough to get buried can sprout their seed. The
ssedlings bear two dark green, longitudinally pleated cotyledonsa,
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Az the kou casts wslcome shade about 1tself, it is always the
resting place for hundreds of hermiterabs, Somes of these may
wander about in the grove any tima of day, while the me jority
gleep until the heat of the sun has waned and it is time to sally
forth for food, Thus, every hour of the day, these ssedlings

are &t the mercy of an army of voracious crabs. Though many
sgedlings appear above ground after & period of rainy weather,
the writer haz yet failed to'ses a single ones sscaps annihilation.
Obvicusly, seedlings arising from seads transported away from
¢rab-infested groves have 'a better chahce for survival, In spite
of the destruction of seedlings, ths groves often increase in
size, ' This is accomplished mainly by sucksring., The kou graws
rapidly, seeds planted in July 1950 being ersct trees = Toot or
more high by thes following April, Tress ars oftsn badly defoli-
ated, particulsrly on the lee sids, by the caterpillars of a moth
(Achaes janatn), which prefers to lay its egge on tha gide of the
tree protected from the wind. About the only natural enemy this
caterpillar haz cn Canton is:a trus, evil-amelling bug,., . This
predator inserts its needle-like beak into 1ts victim, sucking
its juices and killing it, It is called Oschalia consocialis.

Messerschmidia argentea (Fosberg 30,88l), ths tres helio-
trope, 1s the most beautiful tree on the islsnd, It is incorrect-
ly known as Tournefoprtid. and "“skayviola." It is native and moat
commonly forms clumps or small groves, & typlecal one persisting
at the newly established plant nursery near the airport. It
bears small wnlte flowers end silvery ledves which, whan dried,

Mey be ‘used as & substitute for tobacco, The leaves ars often

eaten by caterplllars of an ornamsntal moth (Utetheisa
pulechelloides), but ssldom seriously. Hear the hotel one of tha
troes nas becoms ‘badly Infested with the minute hibiscus ‘gnow
scele (Pinnaspis strachanl). As long as ths tres is allowed to

-sbtand in this condition, 1t remains a menace as this ihssot may

spread from 1t to all the tree heliotropes on tha i1sland, It
reproduces rarely from seed, clumps increasing their size from

. shoots arising from rsclining branches,

Bolansceas

Lycopersicon esculentum var. (D, & H. 21,307), the wild
tomato, grows near the alrport near ths ruins of army ashacks,
It was cbserved first in July 1950 and, almost dead, again in
April 1951. It is a sprawling plant with unusual lesaves, It
matehes perfectly tomato plants grewing wild in the Galapagos
Islands and mey prove to bs an undeseribad variety.

Hicotlana glauca (D, & H. 21,305), ths tree tobacco, 1s
native to. the New World. It 1s a slender tree with bluish stems
and leaves, and yellow Tlowers,. A single plant was found-in
July 1950 neer the CAL housing area. It was without  flowdr and
fruit, and had been badly mauled by a bulldozer. Sesds brought
Trom Honolulu in July 1950 and aown among coral rock had flowered
by 4pril of the following year, The plants had besn blown flat

by the prevalling wind and were chlorotie, It is a very deairabls
introduction of great promice,
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E%isalia angulata {Degenar 21,411), the husk tomato, 1is
sparingly introduced, a few plants growing naturalized in the

- Bpitish Settlemant 1n May 1951.

Rubiocaaa

Morinda citrifolia (Degener 21,L12), the nonl of the Hawallans,
is native to Facilic lslands and can be readily transported by
water from.one region to mnother because of a spscial air chamber
located at cne side of the seed. If it were native to Canton, one
should expect.to find seedlings, but none was observed. Bryan
in 192l; reportsd the nonl as cecurring "Single or in clumpa.”
Degenher found a single large tres, loaded with flowers and fruit,
near the old guano wharf, Scorses of hermitcrabas were reating in
its shade, and not a single seedling anywhera. The seeds are
probably eaten upon germlination.

Cusuwhitaceas

Cucumls melo, the muskmelon, was found growlng near some
sbandoned shacks ln July 1950. The seeds probably cams to the
island in a breakfast fruilt, :

Goodaenlacsaa

Eﬂiavula frutescens [(Fosberg 30,872; D, & H, 21,3%01, 21,302),

', known 8s naupaka in its Hewallan varlety sericea by the Hawallans,

ig found Tn meny verieties and forms along many ccastal regiona of
the Papifie., Through local confusion, its name obvicusly has been
transfarred to Measerschmidia ess "skaviola," The plant native to
Canton 1s s shrub elzht or more feet high bearing large shiny
smooth leaves, and whlte flowers and fruits. It grows gregariously.

‘It is extremely important ag, from time Immemoriali -its extensive

groves werse praferred as rookeries by boobies and frigate birda.
The accumulation of thneir exersment, century by century, bullt up
ths guano deposits for which Canton first gained commercial recog-
nétion. Being gregariocus, these birds avold lsolated naupaksa
bushss and instead nest -in those growing in dense groves. Isolated
bushes and groups of young bushes too small for nesting sites are
usually & bsautiful, crowded mass of healthy green leaves and

white flowers and fruits. Bushes in the rockeries, in contrast,
are sickly, dying or dead.- -

‘. This unflavorable condition of the nausaka in the rookeries is
not due so much to mechaniecal lnjury causes v the haavy birds
clumsily alighting among the branches, as to the chemical action of
ths bird dréppings. Ths details of these chains of chemical
reactionas especially in & calcarscus soll impregnated with sea
salt, still remain to be worked out. MNevertheless, we are
reagonably sure that two types of injury occcur: first, the excre-
ment of birds, rich in uric acid, is splattered wet over the leaves,
in part sbsorbed by them, variously modified into other poisonous
substances, and then translocated throughout the plant to its
great detrimsnt; second, much fresh excrement lltters the ground,

Ts this mass are added the whitewashed dying leaves as they fall

or, in thgze of rare, cleansing showers, thelr

S i




e _____1_ it 5l B i e il . el bl i e s bt b 1T T R a

coatlng of filth, Simply expleined, the naupaks in Canton
rookénieatara.very llks gardan planéa dying Ifam an excess
application of chiecken manure, They just can't tolerate these
various nitrogenous compounds in such concentrated form.

As a2 result of this interaction betwesn nesting birds and
plants, there appears to sxist somsthlng of & cycle, not clsar
cut, to be surs, Under simplified, ideal conditions it might
best be explained as consisting of flocks of birds gradually
killing with their excremant a grove of naupaka bushas in one
arad, While thisg is transpiring, seedlings of naupska are
growing healthily elsewhere undisturbed by nsstIEEEEIFﬂs. As
the old poisoned bushes finally succumb end break to the ground,
the birds, somewhat unwillingly at first, are forced to shift
thelr roglkerlea to the standis of naupaka which by this times have
grown sufficiently tall ard sturdy for neating sites. The cycle
then repeats icself as these plants, in turn, gradually succumb
to polsoning and crumble away, obliging thas birds to shift to
atill encther stand of young bushes, probably actually growing
in a locale where their ancestors had been killed out several
huddred or thousand years befors., Test holas dug by Hatheway
show deposlts of guano where no shrubs now axist, We ocannot
imagine that the ancestors of our pressnt gusno-producing birds
had radlcally different nesting habits from the present
generation. The presence of guano almost certainly indicates
the former presence of groves of vegetation.

Composltae

Emilis sonchifelis, the purple emilia, was not obssrved by
the writers In 1950-51. But Van Zwaluwsnburg in the Haw. P1,
Record for 1941 stated that "Importaticns of soll from Oshu have

resulted in the recent sstabllishment on Canton of several weads
such &s EBmilia sonchifellia. . ." :

Pluchea odorats (F, & W, 350,210; D. & H. 21,295), the
shrubby fleabana, 1s native from Florida to northern South
America; It 1s maturalized hers and there aboubt ths airfield
and disturbed areas, and is evidently of recent accldental intro-
duction, It is expacted to extend ita range. ;-

- E

Thus far, lndividual kinds of plants have been discusasd,

How -we shell deal brlefly with asscclations® of plants.

Fortuleca lutea and Bosrhavia grow together, with the
excluslon of every other kind of plant, in large areas of con-
solidated reef and rubble. . Vhen sven slight showaers fall, tneir
shallow roots can abgsorb the rain, and this water ia stored in
thelr tiasues for use during long periods of drought. In other
places the rootlssa Cassytha likewise oceurs, parasitic on the
two planta. Where toe soil Is more sandy, FPortulacs and
SBoerhavie may be associated with tne perannial bDunchgrazs
Lepturus, In general, FPortulacea and Boerhavia are the two
commonest native plants on Canbon, growing almoat everywhere,

* A more technical paper, with statistics, on plant communitias
1s preaented by Hatheway as Atoll Reasarch Bullstin /3.
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assoclated with practically svery other plant excepting with
Messerschmidia, Scaevola and kou. The reason ls not that these
tores snrubs and trees are polsonous, like the Euealyptus and
Casuarina to other plants, but that they cast too much shade for
these sun-loving herbs to tolerate,

Another cloaes community, since historic times, grows only
nsar the Influence of man and consista of the annualg Cenchrus,
Eleusine and Sstaria; Cenchrus belng the most abundant and,
because of it prieily burs, the most annoying,

Surisna often grows alons in slab areas and leas often in :
sandy areas swent by waves durilng violent storms. In 1951 many .
of the largest plants were dead, lgaving fantastically gnarled
branches and twigs reaching towerd the sky. The frigate bird

often rocsts upon the sturdier branches but dosas not nest Among
tham;

The native annual varistissz of Digitaria often grow alone,
preferably in recently disturbed sandy soll, as slong the
shoulders of roads. They require more molsture than Lepturus
repens and can survive from year to year on Canton by having
speeded up their 1life cyecle. Being unable to survive perlioda of
drought as growing plants, they survive them in the form of sesd
lying dormant on the ground. :

A plant that ocours mostly amid rock slabs or on sand dunes
nearest the ocean breakers is Triumfetta, This perennial ereeping
shrub has ineredibly long, shallow roots able to absorb rain from
gentle showers, and thick leaves with watar storage tlsaues.

Sceevola grows gregariously mostly on the southeast, or
win#ward, part of the atoll rim, perhaps beceuse the rainfall
there is =lightly more than on the les side of the island. A few
laolated bushes occur scross ths lagoon on the opposite =ide, the
corky fruits having been blown acrosas the surface of ths lagoon
to that shore by thes prevalling wind. Sporadic plants grow in a
few other places asz well,

The kou, probably due to the influsnce of man, 1s most
abundant along the lagoon side near ths old guano diggings, The
plants grow alone or perhaps with a few Messsrachmidia inter=
spsrsad,

2ida, a sun-loving shrub, grows preferably in good sandy

—

s0il in associlatlion with any plants that do not subjset it to
shade.

The Seauvium is most tolerant of salt and consequently grows
aleone; otfieT kinds of plants cannot survive in low areas that arpe
inundated by the lagoon, During dry weather and eXceptionally
low tides ths ground where it growa glitters with Bailt crystals.
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The native land flora of Canton Island, excluding the kou
aad tha beach morning glory as plants of questionable nativity,
comprisas only fourteen kinds of flowering plants. Not a siagle
fern, moss nor slims-mold is nativs. How many fungi and ter-
restrial trus algae and blus-grsen algas cccur is not yat known.
There are quite a number to be found in unexpscted placag, as in
the turbo shells carried about by the hermiterabs on lasnd, Dus
Lo comnsrce, the common molds found on foodstuffs nave raached
Canton. There are doubtless numbars of nativa fungi vet to be
diascovered, espsclally after spells of wet weather. Thus fdar a
powdery mildew was colleacted by Degener on the native Sida; an
Albugo on the leaves of Boerhavia; and a saprophytic, dirty
yellow ascomyecets, about I em. wide, on introduced rubbish,

The paucity of native land plants on Canton is dus to the
secarclty of raln and its unfavorable distribution during the year,
to the salty or nitrogen- and phosphates-impragnated character
of the barren soill, to the low slevatblon enabling waves during
storms and very rare tsunamis or tldal waves to scour the atoll
bars of most life, and to the army of omnivorous hermiterabs.,
Centon ls not so isolated that sseds and other propagules of land
plants cannot reach 1ts shoras. Almost all such castaways evi-
dently find conditions too unfavorable for survival.

Even though Canton is unfavorable for the growth of plants,
similarly arid, salty or chemlcally-poisoned reglons throughout
the world have been successfully invaded by variocus rugged plant
pioneers. Some are peculiar to the Hojave and other alkali
degerts in Amerlea; some to the calcareous soils of Florida, the
Bahamas or Dalmatia; some to the Sahara; to Hadagagear; to Indis;
to Australia and the South Seas; or to the leeward sides of the
Hewallan lslandsg ete. To cover Canton with a mantls of vege-
tation, however, 1s more than just selecting seeds of such pioneer
species and asowing over the rim of the atoll, As a fundamental
practice, sseds of potentlially poiscnous plants, such as those
of the yellow olsander (Thewstis peruviana), or of thoray plants,
such as the klu (Vachellia Tarnesisns)] and algarcha (Prosopils
chilensis), h&ve Deéen omitted, The following i1s a 1ist ol plants
or seeds, with thelr native home, shipped by the writer to Canton
chiefly in 1950. All were properly fumigated by the Board of
Agriculture and Forestry, Honolulu, to guard against the danger
of introducing insect pests. Soms seeds of plants that should be.
able to grow on Canton could be supplied in only small quantities
dus to thelr extreme rarsty. Others, of plants that probably
Will not grow there, were sent anyway because of their avalla-
bility without extra cost or labor. After all, soms of theza
may germinate and grow in particularly sheltered places. Only
after these plants have actually become naturalized will it he
worthwhile deseribing them in a supplemant to the present paper.
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Specles sent to Canteon 1ln 1950, unless other date
place of origin:

MARSTLEACEAT
Marsilea wvillosa = Hawaiil

GHRAMINEAE
Dactyloctenium as tium - Egypt
Uigitaprisa henryl - Formosa
Echinocnloa colonum = Pantrople
Tschaemum Drachyatherum - Africa

Lagurus ovatus - Tugoslavia (1953)

Panicum cinereum - Rawall
Fanicum nubigens - Hawail
Panlcwn peliitum - Hawail
Pennisatum:ap, ;
Folypopon monspelienslis - Europe

Sporobolus virginiecus = Southern United States

Tricholoena repens = Afrieca

CYPERACEAE _
Cyparus éavaninug = Hawail
Cyparus ra¢nysanthua - Hawaiil

F rystylis cymosa - Hawali

PALMAE
Phosnix dsctylifera - Africa
Fritehardlia pacilica- Fiji
Fritehardla aps. - Hawaiil

COMMELINACEAE
Commeslina benghelensias - India
Rhneo digcolor - Bahamas

LILIACEAE
Sansevierie cylindrica - Africa
Sangevierie guineensls - Africa

AMARYLLIDACEAE
Furcraea glgantea - America

SANTALACEAE
gantalum ellipticum - Haweii

POLYGONACEAE
Antipgonon leptopus - Mexico
Cocoolobis uvifera - Batamas

CHENOPODIACEAR
Atriplex angulata - Australia
Atriplex halimoides
Atriplex semibmceata - Australia
Chenopodium ocahuense - Hawaii
Kochia ap, = Auatralia
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NYCTAGINACEAR
Hirabllis jalapa - Mexloo

ATZ0ACEAR
Dorothsenthus ecriniflorue - LAfrles
Tatragonia expansa - Hew Zealand

PORTULACAOKAR,
Portulaca cyanosperma - Hawall

PAPAVERACEAE
Argemone glauca - Howall

CAPPARIDACEAR
Capparis sandwichiana - Hawall

CRUCIFERAK
Corcnopus didymua - Europe
Lepidinm o-walhiense - Hawall

CRASSULACEAE
Eolanchoa tubiflora - Africa

LEGUMINOSAE

Acacla choriophylla - Bahamas
Tesmanthus virgasus - Tropleal America
Chamascrista leschenaultiana = Indla
Folichos laulab - Alrica

Erythrine sandwicensls - Hawall
Tnii@ufer& suiirunicosa - West Indies
Fedicuso hispida - Asia

Medlcago lupulina - Asla

Fhassolus lathyroldes - Tropical Amesrica
Phaseolus trlilobus - Asia _

Sesbania tomentosa - Hawali

Sophora tomentosa = South Seas
Tephrosia purpursa = Hawail

Vigna marina - Hawall

EYGOPHYLLACEAE
Guaiscum officinale - Bahamas

MELIACEAR
Melia amedarach - India

SAPINDACEAE
Sapindus ocshusnasis - Hawaii

RHAMHACEAR
Colubrina asiatica = Hawall

=




MALVACEAE :
Abutilon mollissimum varp, gandwlicense - Hawaill

Goasypium brasiliense - Soluth America

Gossyplum fomentosum - Hawaii
Faritg tilTacsum - South Saas
Slda fallax - Hawail
fnespegia populnea - Hawaii

STERCULIACEAE
Heritiera littoralis - South Seas
altherla americana - Hawali

GUITIFERAR

Calophyllum inophyllum - Hawaii
TAMARICACEAE

Tamarix aphylla - Azia
PASSIFIAORACEARE

Passiflora foetida - Bahamas
CARICACEAE

Carlca papaya - Troplcal America
PUNICACEAE

Punica granatum - Mediterranean
LECYTHIDACEAR ;

Barringtonla asiatlica - India
RHIZOPHORACEAR

Brugulera gsexangula - Malaya
Hhlzophora mangls - Tropical America

COMBRETACEAE
Conocarpus erectus = Bahamas
Termlnalia catappa - Malaya

PLUMBAGINACEAE
Plumbago zeylanica - Hawaii

OLEACEARE
Noronhia emarginata - Hadapascar

GENTIANACEAE
Centaurium sebreocides - Hawaii

APOCYNACEAE :
Plumeria rubra - Tropleal America

ASCLEPIADACEAE
Calotropis gigantea - Egypt
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CONVOLVULACEAE
Ipomosa cairica - Egypt :
lpomoaa cordofans - Africa
fpomoaa indica =~ Hawaiil
lpomoea japonica - Japan
lpomos& pes=-capras - Hawall
Ipomoea triloba - America
Jacquemontia sandwicensis - Hawaii
Uperculine asgyptia - Lgypt

BORAGINACEAR .
Cordia subcordata - Hawaii

Hellotropium enchusasfolium - South America
Heliotroplan curassavicum - Hawail

VERBENACEAE :
Stachytarpheta jamalcensis - Bahamags
Stacnyharpheta urticaefolia - South America
Vitex trfgclia var., simplicifolla = Hawail

ol e e
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LABIATAR
Ieonurus sibiricus - Asia
Harrhnlum vuigare = Aszia
Oclmur ebtissimam - India

FEin,hﬂs raticcsa - Yugoslavia (1953)
lectranthus australis - Howaii
Ealuia cococinea - Mexico

SO0LANACEAR
Capsisun frutestens - Tropical America
%EﬂiUF -sandwicense < Hawailil
7

gop=ralcon escalentum var. galeni - South Amarica
Hicanli-a physalodes - South Amsrice
Solarum nigrum - Hawail

ACANTHACEAR -
nsxstaaia gangatlua - ;nd#&
MYOPORACEAR
Mynpurum aandwiaansa - Hawaii
RUBIACEAE o .

Canthium oddratum = Hawaii
Casasla eluaiifolia- Bahamss
Morinda citrifolia wvar. Potteri = Fiji

CUCURBITACRAE
Uitrullus vulgaris - Africa
Cuenriia ﬂipsaeeus - Arabia
Momordiea charanbia var, ahmraviata = nsia
S1c yua micrucarpus - Hawaii !
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GOODENIACEAE
Scaevola frutescensa wvar, serlcea - Hawaii

COMPOSITAE
Bidens amplectens - Hawaii
Borrichla ap,
BEclipta alba - Agia
rallliardis picta - Texas
Hellanthus annuus - Kansgas
Heterotheca grandiflora - Californis
lnula candlda - Yugoslavia (195%)
Lipocheeta integrifollia - Hawaii
Lipochasta ramyl.- Hawail
Fluchea indlca - India
Heignapdia plcroldes - Southern Europe
aonchus cornutus - Africa

After Degener with hie efficlent aassistant returned to Hawail
from a wesk's atay on Canton in July 1950, he nsver exXpected to
see the atoll again. From Honolulu, as per contract, he shipped
tha proper sesda, some in enormous quantities, and a few kinds of
living plemnts, by CAA plane to thelr destination, Numerous resi-
dents of Canton, all busy with their professional duties, tried
to sow the seeds during their spare time and even watered szcme
choles plants with precious distilled water. But the tasgk wes =o
Herculean that the greater part of the shipments simply reposed
in a warshouse, slowly deteriorating,

On the invitation of CAA for tranasportation and lodging,
and PAA for meals, Degener voluntesrad hls services for six weeks
to bring the project to & succeasful close. Back on Canton in
April 1951, he notlced numerous demaselfliss near the airport.
Knowlng these pretty, delicate insects to be aguatic In the
larval stage, their presence proved the existence of fressh, or
nearly, fresh water - SOMEWHERE|

The source was soon found - a rectangular body of water
sbout 20 by 50 feet, and 3 to L, feet desp. The site may have
been excavated by some branch of the Armed Forces &s an smesrgencr
source of water to fight conflagratlons during the war. The
Bldes were of wooden beams; the bottom, nmatural coral gand and
rubble, The location, near a grove of "skayviclas" (Messer-r.
achmidia) not far from toe airport, was ideal, It lay near the

center of a wide part of the atoll's rim, just about right to

take advantage of the so-called Ghyban-Herzbarg lans,

Disturbing factors abgent, this double-convex lens consists
of a body of fresh ground water, originally derived from Canton
raln, floating on top of the heavier gea water that has percolated
uhder it from the peean since prehistoric times (Ses Arnow, T.,
195L, "The Hydrology of the Northern Marshall Islands"; Atoll
HAesearch Bull, 30, May.)}. Here, then, was a never failing sourca
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of water that barely tasted salty, regularly rising end falllng
with tha tide, though with a certain lag in tims, and in helght
and depth, With the help of a gang of Gilbert and Ellice
Islanders under the kinky-hairasd Malaneslan Seitoa, & woodsn
platform wes bullt so that the fluctuastion in watar lsvel would
albernately cover it a few inches and then leave it sxposed to
drylng. With sueh labop, it took 11ttle time to gather from &
neighboring kitchen midden thousands of discarded tina, stab
nolea in them, {11l them with the baszt earth available, and then
plant seads of the more'ornamental ‘plants therein, Many of .the
species shipped to Canton, a3 study of the accompanying list
shows, are more or less helophytiec - selt-loving or at lsast galt-
tolerant, Naturally they throve, irrigated by svery tids with an
abundant supply of nsar-swest watar, By the tima Dagener laft

the atoll 1n Muy 1951, this sell-watering nurssry was gresen with
seedlings of many kinds, available for any one who wished to

plant them about thelr barren, arid grounds., DMany of thess plants

survived transplanting, particularly when coccaslionally watered
wWwith waate from the dishpan or bath.

The great majority of the seeds, particularly of grasses,
ware scattered, hit or miss, over tme atoll in likely places.
Uthers were planted in holes made in the sand and rubble with
the human kheel or with the spade, To ascertain what spescies on
Canton can survive and malntain themselvas from year to year in
apite of drought, salt, intenaes sunlight, ingects, szea birds,
voracious hermiterabs and competition with other plants, will be
of conslderable lmportance not only to tiny Canton but to similar
islands throughout the world, Ths Canton prcject will help show

workera slsewhers what sctivitlass to.repeat or modify and what:
pitialls to avaoid, ol AT T B

ot b By

AQUATIC FLORA

A discusslon of the agquatic flora and fauna hardly concerns
the present immesdiate problem of augmenting ths flimsy mantle of
vegetation on Canton's arid rim of land, Yet were 1t not for the
aguatic flora and feuna, Canton Island would not even be in
exlstence, It consiasts almost entirely of the accumulated
remaing of coral, mollusk, sea urchin and star fish, corallins
alga, pink foraminifera shell, mnd the droppings of ssa birds .
that have eaten free- swimming organisms of the open .ocean as
food. The terrestrial hermiterabs that are such & .hazard to ths
land plants ars aquatic in their larval stage. So with the
importance of the sea 1ife in mind, the reader will perhaps
excuse a continuation of thils artlels about Centon. It will be
briaf, not purposely, but becapse of our present ignorance. This
state of affairs should stimulaete the resident having a flair for
biology to spend some of his spars time collecting the yet un-
known plants and animals of Canton to ship to eager specialists
at the Blshop Mussum and elsewhere for technical study. The
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amateur collesctor and careful observer on Canton, collaborating
with the museum expert surrounded by hias musty booka and pickled
specimens thousands of miles distant, can solve ao many fascl-
nating and important puzzles. #s such knowledge accumulates, &
more complete artlicle thon the present ons can be wrltten for
later readers, This ons 1s but a beglmning and barely scratchas
the surface,

Of blue-green algae, no one had collected any spscimsnsa
previous to 1951, thus leaving practically an open field for a
local resident in pursuit of an important hobby. The three
specimens collected that year were actually found on land, but
ars being classified as aguatic becauss they developed malnly
during an unusual period of ralny weather or wers found In
ditches occasionally subject to flooding by rain or tidal -seep=-
age. They ars hardly land plante. Though microscopic, auch
plants, becauss of their enormous nurbers, may help bind sand
grains together and reduce driffting. This action may be
mechanical, by means of the gelatinous plant surface, as well
as chemical, by the liberation of carbon dioxide and the partial
dlsgsolving of the calcarecus sand grains followed by cemsntation.

_ Microcolesus paludosus (Degenar 21,2L1) forms & tough
gelatTnous coating over the surface of the sand on the atoll rim
during perlods of rainy weather, Of the blus-green algaas on
Canton 1t iz the most useful sand binder.:

Porphyrosiphon sp. (Degensr 21,338) growa on or in the sand
during periods of rainy weather but does not form a gelatincus
coating, It is simllarly useful, but to a lesser degrae.

Scytonema hofmannii (Degensr 21,347), 1like the previous
two speclies, i1s dormant during dry weathsr, - Scon after the
coming of rain, 1t reproduces precdigiously, often washing -Into
puddles in loosely flocculent masses to atain them a pale ollve
gEreen, -

4 blue=-green alga, not yet identified, is paradoxically
beautifully pink. It imparts its color to extenslve areas of
drying salt flats near the narrow end of the atoll, occurring
among crystals of sea salt,

Of the green, brown and red algse, commonly known ag sea-
weads, we likewise know very, very little so far as Cantaopn, is
gonecerned, Some are lmportant reel builders while othera conati-
tute the fundemental and first link in the complicated food chain
terminating, we like to believe, ln serving the highest typs of
orgaenism, man, at the dinner table and elsswhere. It is an old
story known to most.of us but worth repsating.

Tﬁﬂsa plants, bathed by ssa water, actually a nutrient
solution or nourishing soup %o them, wvary in slize from the micro-
scople to sbout a foobt I1n length, like the Turblnaria and the
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Sargassum that are cast ashors so often, Employing sunlight as
8 aource of energy - an activity not ordinarily posaible to
members of the Animal Kingdom - they manufacture sugar, starch
and allied producta for the purposa of growth and sctivity.
Minute and often humble animals 1lilke worma, mollusks and .crua-
taceans browss upon thase alpgee for food., Thesas animals in turn
usually end up as food for larger and evar larger kinds until we
realize that our sconomic fishes, sea blrds, seals and even.
whales ars, 1n a senss, simply reincarnations on a higher plane
of the energy of algae originally trapped from the sun. -

If conditions for ths grarth and abundance ef algeas are
Tavorable, as along the Humboldt Current of Scuth America, tha
surrounding water and air just tesm with valuable fish and =zaa
bird 1life. If caonditions for algse are unfavorabls, however,
fish and bird 1life ars scant, end our dining table may be mizging
a fish course and, as lack of guano fertillizer makea farming
©xpensive, an oxtra vepgetable or & salad, Thus the fluctuation

in the growtn and abundance of algel life in the ocean may affact
men moat Intimately.

The firat trus alga collected on Canton may be Turbinaria
ornata (F, & W, 30,213), gathered by Fosberg and Walksr January
- s 1949, EuBEEQUEnx.cﬂllﬂctiuns, made moatly by Degener
in abundance in 1951 and eventually to be deposited in the her-
baria of the New York Botenical Garden, the Bishop Museum and

elaewhare, wers turned ovsr to Dr. Maxzwall Doty and kindly iden-
tified by him as follows:

CHLOROFHYTA
Ulvaceas _
Zateromorpha ngDiﬂagenﬂr EEEEED] '
i} T gener 2%,6561)
Cladophoraceas

Cladophora sp. (Degensr 23,642)
Gladophoropsis membranacea (Degensr 23,6643)

Caulerpaceae

Caulerpa crassifelia (Degensr Eﬁiﬁﬁh}

aulerpa peltata (Degener 23,66
Caulsrpa serrulata (Degenar 2%,566)

Valoniaceas ,
Dictyoaphasria ﬂavarnaﬁa ébeganar 2%,667)
Valonla sp. (Degensr 23,668) _
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Fucassas
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Turbinaria ornata (Degensr 23,669)

RHODOPHYTA

Gelidiscaas

Gelidium sp. (Degener 23,670)

Gigartinacesas

Ahnfeltia conclnna (Degensr 23,671}

Sphasrococciaceas

Gracilaria lichenoidss % {Daﬁaner 23,572)
Hypnea apinells (Degener 23%,673)

Ehodomelaceas

Chondria sp. (Degener 23,67L)
Herposiphonia tenella (Degener 23,675}

Ceramigcase

Centroceras clavulatum (Degener 23,676)
Caramium sp. [Uaganar_aﬁ,ﬁf?]

Grateloupiaceas

Halymenla sp. (Degener Eﬁ,ﬁ?é]-

Corallinaceee

Jenia capillecea (Degener 23,5231
Lithothamnion sp. (Degener 23,6H0)

Among diatoms, & spescies of Navicula (Degener 21,337) was

collacted.

AQUATIC FAUNA

Ho worms seem to have been recorded from Canton thus far,
Degenar in 1951 obssrved some wids, colorful planarians, and
under reoeks on the cecean reef worms (Eurythoe pacifica) armed

.'r:'.-_-_1l:.||__:.1.q._-l..m“.‘ PP AR g 1

with stinging bristles; and sarthworm-like worms ln the fins
gand of shallow arseasg of the lagoon. Lack of proper equipment,
unfortunately, made thelr collecting Impracticable at the time,
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Apparently the first starfish ever collected was Linckia
multirora (Mo, 271) by Bryan in 1925, Degener collscted L.
diplax (fo. 1205) and a gerpant star (No, 1206). twenty-six years
later on the ocean reef. He of course observed ses urchins,
Thelr spines can infliet dengerous wounds, Corals and sponges
ara averywhers, yet remain to be collscted and studled, These
cdn cause scratches end abrasions that at first sight appear
trivial yet may cause stubborn uleara, Application of a poultice
wet with a solution of spsom salt to such wounds iz a ugaful home
remedy that may forestall the nead of visiting a physician later,
Hollusks are probably the best known of the marine animals netive
to the atoll, Though somewhat disappointing in form and colore
atlon for what ons would ordinarily expeét on a trople isgland,
they are so easy to preserve that most peonle wandering along the
shore gather them In & casual way, There have besn some =sricus
amateur collectors whose finds may have reachsd museums for
determinations, but where is not presently known,  Determinatien
of the mollusks, colls cted cnlefly by Degener, was begumn by Dr.
Louls Brand of Cincinnati and continued by Mr. A, Weay Harria of
Honolulu, Dus to the lattar's untimely death on December 17,1953,
the camplete 1llst of Canton mollusks will Appear aa a supplement

in the Hawailan Shell News. Thea shipworms presently known from
the atoll are: '

Teredo samosensis (R. S, Danner), 19L1.

Tarado gregorrl (Van Ewsluwenburg), 1941,

Terado Bsnsonl (C. H. Edmondson), 1940 (?). This new spacies
of shipworm was dizcovered in the "dredger Benson on its return

to Honolulu aftsr completing operatiocns at CGanton Island,"

Nommleroscopie crustaceans are abundant in spscies whers
coral or other kinda of rocky marine shelves and shorss sxist,
There they find sultable shelter and food, The unusually salty
lagoon of Canton with its barren sand and chokling calcarsous mud,
particularly distant from .the channel, is like a desertton land,
able to support but little 1ife. But the collector who cafi ssarch
the Stepp ocean bottom about Canton's rim from a depth of about 25
fathoms to the limlt of high water will be rewarded with innumsr-
able .apecles never before recordsd. Thus far the only crustaceans
known to the writers from Canton, mostly from the ocean side, are
the following: They were identified for ths most part by Dr. G.
H. Edmondsen. Due to an oversight, original ecological data on
the labels were discardsd in transferring the specimens to perma-
nent museum jars for preservation,
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Limnoriidas

Limnorla multipunetata (U,S.M. Survey 5734), 150, An 1sopod

deatructive to wood eXpomad to asa Wwater, by excavating small
burrows in it.

Paloemonidae

Anchistus miersi (Degener ), 1951,
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Stenopadidaa

Gonodactylus sp. (Degensr 5658), 1551,

Pontonlidae

Conchodytes meleaprinae (Degener 5555}, 1951, A shrimp living
Tnh the mantle of the tridachna.

" Coenobitidas

Coengbita perlatus (Degensr 5661, 5552} 1951, The uﬁiquitnus
land hermiterab; listed by Luomala in 1951 ag C, olivieri.

Paguridaa

Caloinus elegans (Degenaer 5665), 1951, A hermitcrab with orangs
markIngs'.

Caleinus elegans ver, (Degener 566%); Ths blite ¥ariety of the
above ] more abundant.

Calcinus herbstil (Degener 56656 - 5668), 1951. A hermiter

ab, brown
and whits,

Clibinarius corallinus (Degener, 5670, 5671), 1551,

FPorcallanidas

Pachycheles pisoides ? . (Degener 55@&), 1951, Wot a-typlcal crab
though 1llKe one in appearance,

Inachidas {Hajidae]
ciEE atEEaﬂ {Daganer 5667), 1951.

Portunidae

Thalamite pleta (Degensr 5682), 1951. 4 very active crab,
running aw well as swWwimming,

Xanthldae
Actaea sp. (Degensr 5675),1551,

Carpilodes bellus (Pan American World Airwdys 5L19), lﬁhﬂ.
Chtorodopsis scabricula (Bryan 2386}, 192L.

Chlorodposis areolsta (Degener 5677),1951.Common; legs hairy,

Eriphia scabricula (Degener 5678}, 1951,

Eriohlae laevimana {Depgener 5672), 1951,
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Leptofius ssnpuineus (Degener 5679), 1551,

Fhymodius ungulatus (Degener 5683), 1951,

Polydectus cupulifer (Degsner 5663}, 1951. Crab narfging saa
anemoned,

Grapsidas
Geograpsus grayi (Degensr 5681), 1951,

Mstopograpsus messor (Degener 5680), 1951, Creb of mud and racks,
olten golng Into Brackish watep,

Paﬁhyﬁrapsus minutus (Degener 55676}, 1551. Crab of mud and rocis
of Tagoon shore and often erawling cnto land,

Persnon planissimum (Degsner 566L), 1951, Very active crab
walleing upsids down on under side of flat rociks along reaf,

Ocypodidas
Qcypode ceratophthidma {Déganar 5659), 1951.

Lepadidae
Lepas anatifera (Van Zwaluwenburg 302), 1941. A goose barnacle.

Scalpallidas

Lithotrya pacifica (Degener 386), 1951. A stalked barnacle on
reef exposed at Tow tids, -

Flshes ere plentiful and colorful, Casual chservatiaon of
reef fishes of Canton by one famillar with those of Hawall will
reveal a high proportion of species common to both areas. Yat,
usually a subtle difference is observable perhaps in color, snape
or activity, differences lost upon death and pregsarvation for
later study in a museum, Too, food fishea that aras wholesome in
Hawaiian waters and elsewhers may be poisonous in Canten,
eéspecially if cmught in the lagoon, Savory looking red anapper
and rock cod are usually pols : '
may céause paralysis, at times =

utless the prompkt aid of a physician is sought, This fact sug-
gests Ehat plant or microscopic animal 1ifs, the sourcs of fish
food, is fundamentally responsible., This problam prasently 1s
being investigated by Dr. 8. Gregory Ross and a very few other
blonear workers. Sharks, ating rays and moray eels are common in
the lagoon, making bathing sxclting if not dangerous, . Of course,
all these creatures, when caught by birds, may add to form guano
deposits of the future, Fishes of Canston are studied in Schultzt
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Except for this the mientific study of the fishes of Canton is
atill in a preliminary stage. The first fishes collected for
serious 2 tudy appsar to be Eviota viridis (E. H. Bryan, Jr.,4B19)

and Echeneis remora (Brysn [§95) in Harch 192l.

Land Fauna

The land fauna of Canton is meagre. The only wild mammal
noticed was a single rat which ran with & strange jogglng gait
geross the FEEE-E% night befora the car, It lost:itself in &
meze of trunks and twigs of a frigate bird rockery of scaevola
bughesg far from human hablitations. It was the Polynaslan rat
whosa ancestors may have reachad the atoll in the double cance of
goma adventurous Folynesian centuries ago, or perhaps on &
larger vesael during the later guano digging days. It 1s not
unlikely that the kou reached tha 1sland on the same canoe or
vesgel with the . Pelynesian rat, Besides man, of all possible
athnologlcal strelins imaginable, who is now furilously changing
the sleepyatoll to hls peculiar.aims, the only other introduced
mammals are dogs and cats, The dogs are of many breeds, have
many frisnds and many meaters, and are treated far more humansly
than in the Hawailan Islands where neglected, starving and mangy
curs abound. HNone of these doga 1s thus forced to run wlld to
forage for itself, & heblt thnat might be disastrous to the
rookeries, Some, strangely enough, enter the shallow water of
the lagoon for their pecullar form of sport fishing: pouncing
upon an oecaslonal unwary mullet that may swim by. Cats, egcapad
from domesticaticn, have run wild and obviously take thelr toll
of nasgting sea blrds.

acaan a agqua ArVa But a few
crustaceans have become adapted for 1lifs on land toward maturity.
Such, for instance, are the fiddler crabs. I observed hundreds of
these brilliantly colored, gregarious animals about their burrows
in the pale mud slong the lagoon's edge. But tha crabs that are
really best adapted to terrsstrial life, arouse intersst and cause
worry are the countlsss small pale hsrmitcrabs Cosncblta parlatus.
Every small dead spiral mollusk -shell - there must be hundracds of
theausands aveilable about Canton - hgouses one of these lopsided,
goft ‘mbdomened animals., They are particularly numerous feeding
on the jetsam along the beach facing the lagoon, and also pene-
trate inland., Hers they may be found sesking protectlon from the
heat of the day under branches, fallen leaves and coral slabs,
and in shaded crevices. As these crabs increase in size thelr
housing shortage, for lack of an abundant supply of large mollusk
shells, must be 50 acute a3 to causze a catastrophs sventually
among them. Only those that can find the comparatively rars,
catgsye shell (Turbo), measuring up to about Tthree lncheg in
diameter, survive, BHwen so, these meture hermiteraba, now red
like boiled lobsters, are numsrous enough to over-run the island,
To be surs, they are useful seavengers, cleaning the rockeries of
dead fledglings, the shores of dead fish and lobsters and the
land, in general, of all dead &nimal matter. Bub as this supply
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13 certainly insufficient to keep these cresturas well fed, thay
obviously must feed also on plants, those living miles from the
roockeries being per foree mainly vegetarian, They ssem to browse
among the vegatation, and sven climb kou trunks and branches as
high as four &and a half fest in search of food, They eab the
bark along the upper side, most kou trees snowing longz secars,

the result of pdst injury. A cormmon habit, especially of the
less heavy individuals is to cleverly tear off and sat only the
ovary and stamens of the flowers of Portulaca lutea and of the
local Sesuvium..In ths latter, I also obszarved Lhem boring out

of the ovary the ripening seeds for food, Thes=s ars cartainly
not ‘iasclated acts, but ones perfected by practice and perhaps
instinct. They probably decimate the flors, feeding particularly
on tendsr seedlings of certaln spscies, which ones have nat yat

besn detsrmined. I belisve thess hermitcrabs are largely respon-

g8ible for the paunclty of different kinds of plants on Canton,

any sesds of new kinds of plants washlng to its shores baing
subject to their inspsction on germination and, 1f palatsabls,
secriflced to their appetite. Ths foreign plants now baing intro-
duced as seeds and seedlings to Canton likewiss must not only
surmount the drastiec conditions of drought and salinity, but

must surmount the hurdle of voracious -hermitcrabs,

Though a nulsance 'in many ways, t od _herm abg a
used as bait and as chummi material. They are interesting and,
to Ganton, econonically Important creatures, We know fsar toa
little sbout them. A complets life history would be a fascinating
problem for some resldent of Canton to work cut during hisz spars

time, In the month of April, for example, the females carry /&%

ik
their numerous maroon egzs attacned to their abdomens, When do - “?ﬁ

‘they return to the ocean to allow these eggs to heteh their frea-
swimming larvae, that resgsmble zo closely the shrimp-like ancestor
of all hermitcrabs? Where do the hermitcrabs molt their hard un-
expanding shells as they grow in size? Do they do so in burrows
on lend or in the ocean? How, with gills adapted for respiration
in water, have they perfected respiration on land? How long do
they live? Muat they leave their borrowed molluslk shell kilt to
defecate, or can they remove their body wastes otherwlse? I have
cbserved a loving pair beside a bunch of grass not too tenderly
clawing at one anothsr with legs and chalipeds, at the same time
uttering their subdued ghick, chick, chiek, chick - chick, chick,
chick, chiok love song. How do thay emlt this =ound WitBoub =
voice or hear it without ears? Scoreas of similar guasgtlons
remain to be answersd, not all scedemle ones,

Native spiders are rars in kinda. The wolf eplidar, which
weAves no web, ‘ls everywhere, running about in the open on' the
ground in search of Insscts, It is very bensficial to the atoll,
probably the most effielent insect killer, the seccnd being the
migratory plover, :The femals carrias its flat ege case wharever
it goea. .This spider not only sucks the Juleas of 1lts vietim
but eomminutes, like its common relative the house gpider of
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Hawall, their bodies to almost éust-liks particles, A splder
found more often in abandened shack s and bushes is Latraodactus
geomstricus. It 1s mostly immobile in its sprawling web, and
parics its spherical egg cases in & corner of it. Though related

to the infamous black widow, no cases of bites from this arachnid
are known from Canton.
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The number of native spescies of insscts are few, as expscthed
congldering the difficulty for these small terrestrial creaturss
crossing extensive wastes of ocean te Centon and , when onece thers,
finding sultable fare with such & limited flora, There-is zoms
injury to native plants by native insects, but in the main this
is not serious, They have always besn exposed to such depreda-
tions, and survived. What is, howaver, vary sericuns is the habit
of emateur plarlb lovers introducing plants of their choice by
boat and plane from Fiji, Hawali and elsewhers wilthout fumigation
egfingt insect pests. As a reszult Canton Island is a safe, enemy
free Paradise for zome foreign insects sush as mealy bugs that
harass native and introduced grassas, scals inseects that wealen
coconut palms about the hotel grounds, crater scale on ths singls
remalning Plumeria, ste, This unnacegsary introduction of inssct -
pests not only adds one more hurdle for plants to surmount for
survival, 1t likewise makes Canton a very dangsrous stepplng 2
stone for the passage of injurious pests %o and Trom all =
regions touched by planes using the stoll for refusling or :
otherwise, An up-to-date list of inszects of Canten, collscted 5
by Wan Zwaluwenburg, Degener and others, will be, found in Atoll |
Research Bulletin L2, by R. H. Van Zwaluwenburg, ;
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Amphiblans are entirely wanting., OFf reptiles ao gecko with
its glus-tipped toes may climb =lowly about the i=land shrubbery,
driftwood and rocks at night for insects: and a graceful skini,
differing in color from those in the Hawaiian Islands, may rush
over the level sand and smooth rocks during the day for his fare,
This last, if careless, may be sdsdpped up for focd by the migra-
tory plover., A turtle may ccdaslonzlly climb out of ths a
Ly her sngs SPRETERATae o T b e ptae_gea to,

Jdoour,
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Of birds Bryan recorded the follewing from the Phosnix
Islands: "the frigate or man-o'-war; thres speciss of boobies
or gannets; the red-tailed tropic bird or bos'n bird; several
specles of terns, ineluding the scoty, gray-backed, noddy, small
noddy, white, and gray; three or more speciess of petrels and
shearwaters. Several kinds of migratory birds are to he found
in the winter, during thelr migrationsi a few mey be found at 4
obher times, These include the curlew, Pacific golden plover,
wandering tatler, turnstone, and a few othera." The boobies and
frigate birds take up a stretch of about gight mlles of Canton
for their rookeries, har no native land birds en Canton
but about the Britlsh community the Gilbsrtese residents own
interesting looking chickens, which never stray far,
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A few red-tailed tropic birés {Phaston rubricauda) nest under
thick tangles of zida bushes or in cavernous retreats under coral
rogk 1Ed593, -They make & frightening, metallle, machlne 1ike °
nolse whan disturbed. These birds arfact vegetation but little.

Black, wvulture-like frigate birds (Fragata minor palmerstoni),
known in Hawalilan as iwa or "tnief," aprs #xtremely common, neating
by the thousands in the seaevola busnes and very rarely on bunch-
grass, After driving through such a rookery, our windshield and
car body werd found £o be finely bagpattered with minuts dropletsa
of whitish excremsnt, that had reinsd down from the birds flying
overnead, Obcaslonally a parasitic Hippoboseld louse I'ly, locking
like a larpe flattened black houssfly, iz knocked off a frightenad

bird and flies to'the ear, mistaking its dark body for that of
it-ﬂ- hﬂEtl :

The nests are! coarse, excrement soiled and camented affairs
constructed of twigs and driftwocd. During rars downpours, this
filthy binding material may dissclvye away, allowing the egegs to
fall to the ground. Nesting material is evidently rare and highly
prized, giving rise to cases of theft, & bird in flight occasion-
ally filching a loose plece from a caralessly guardsd nest. The
dwa will even stoop to murder and cannibalism, flylog off with
&n egg or newly hatched young to sat on the wing, Thoers is
usually one egg to & nest, entirely white and a bit largar than
that of a chicken. Both saxes talca turns setting on the egg, and
later sitting on or over the growing chick. This is not only
necessary to incubate the egg and later kesp the chick warm in
cool weather, but alsb as protectica From too intense sunshins.

AL that time the males are resplendent with blood red, - semitrang-
parent throat pouchss blown to balloon size, eXxtending forward to
the beak and downward to hide the breast. This coloap is supplied
by innumerable bloocd-filled capillariss in the tlssue of the pouch.

Not far from the rookeries of the iwa or frigate birds, which
act like the harples of Greek mythology in stealing food from the
more lndustricua, are the rookeriss of the stupid red-footéed
boobles or gannets (Sula sula rubripes). The name booby' 1z from
the Spanish word bobo, meaning "dumce” or "idlot," At times
the rookeriea of The aggressive marauder and boob-viectim overlap
at the edges., The nestas-of  the bocby contain a single white egg
or a fluffy fledgling apiece. '

According to T, Truman Wright,™ the frigate birds "ssoort
the stupid, spoon billed Ganets out to feed on schoola of squid
and amall fish, When the Ganets gat oraws full and set =ail
Tfor home to feed their young, the cruel curve beakad Frigates
dive sersaming after them, seize them by the tails and aling tha
food out of the smaller birds' mouths, which the Frigates scoop
up on the wing. This goes on from dawn to dusk, The war cpies
of the Frigates and the plaintive scraams aof I'leelng Gansts

=
Wright, T. T.,, Canton Coral Capers, Trades Winds, "imeographed
publieation by C.A.A., July 1551, :
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quiver down the trade winds like the wailings of lost souls." ' ﬁ

It 1s commonly raported that frigate birds, lacking webbsd
feas, never land un the surlface of the water because they camnot
take off agaln. "'his i=s not trus, I have gseen a =mall flock

of them nlay*ullg land, float and rise again from the placid
surface of the ltgoon.

The birds rasting in the scaevola are tame or, depending
upon ona'as poln', of view, too innocent and stupid to fly from
thneir negts whaa approachsd. Ths explanation for this hablt Is
their neating {rom time irmemorisl in arsas where no pradatory
enimals, two= or four-legged, have ever existed, Tame birds
were not killed off but survived to reproduce thelr kind. Now,
unfortanately, Pacific islanders employed as laborers, occasion-
i ally club the nesting birds at night, preparatory to a fesast,
| Such vandallsn and resulting pandemonium in ths roolerisa should

bz atopped by legislation in a condominium involwing two great
humane nations.

A R R B

| The ancestors of these and other kinds of szea blrds have

| inhablted Canton Island during the nesting s eagonsz ever since its

B existence, catching figh, squlid and other sea life for food for
themtelves and thelr flﬁﬂglinga. ‘Thelir droppings have accumu-

. lated and, because of the climate, have only in part leached away -
sertain constituents digappearing faster than others. _The
remalning deconposed and more or lags fogsllized excremant is

known as guano, rich in prhogphates, ammonium oxalate and urate.
Because of itz commareial value as fertiliger, Canton, &z we have
learned before, first racalved attentlon from man,

Canton, & Besauntiful Oasis in & Desert of Ocean

When the native flora, as in the ecase of Canton, is incapable
of covering ths land to proteet 1t from blowlng away and from
making it decontly habitable for man, proper exotiles should be
introduced to meet this lack. 1In 1950, as menticned above, CAA
therefore engaged the writer to begin to Ilmprove GCanton floris-
tically. Though a good beginning has been made, present residents
should not remain satisfied. The sseds of so many more deslirabls
and beautiful plants suitable for Canton ars waiting for them in
the arld, saline reglons of the tropics. They can impart these
to make thair atoll an aver more beautiful oasis in a desert of
ocean. They can show how bare lslands through. the tropics gan
be made decently livable for the ever-lneresasing hordes of man-
kind seseking a place in the sun - a fascinating challengel
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Appandix A

Execerpt from a lettep to the author frem Mr. Myron H,
Harner, Heteorolosiat In Ciarge, U, 5. Weathep Bureau, Cantor.
Island, dated ¥ov, 25, 1951, .

the loeal heating effect are
cepted theorias, IF vartical
¥ local heating of the atoll of Canton,
act would increase tha amount of cloudinsss and result-

ing rainfall, nat divert it. As aip is 1ifted, 1t is caoled
adlabatically and ir Lifted farp enough, will condensa, Lifting
may be causzed whan ailr
the slope of terrain or
or by converging alr mas
forege I‘emoved,

Our precivitation is Caused in three differant Wavs,
There are always some cumulus Present; these are pProbably a
result of loeal heating dues ta distant variation in the =saa
surface and converging sir. Precipitation from these clouds
1z infrequant, light and Spotty. The greatest amnount occurs
when the inter-tronical convergence zone (the narro: )
where the trade windg converge on the doldrum belt glving large
Scale up 1ift to the aip resulting in thunderstorm activity
lying to the south of Us moves over
houra to a fey days., Then Canton may get meveral
inchas in g day. The third dource of nrecipitation
from small secals équatorial low pr
slowly from the Gilberts. The oeeu
from either of these latter two pe
which accounts fap Canton's being
in seasadnal Precipitation,

However, there does appear to be a diurnal variation
in precipitation, based on 20 months of record avallahle
since the installation of our recording rain gage, This
period is still too short to come to any quantitative cone-
luaiona, but during this time ovap one halfl of the precipi-
tation fell between the houra of midnight ang 8:00 a.m. Of
c¢ourse, the diurnal variation in ocean temperaturs results
in a slightly greatar instability at night and we shoulgd
eipect more cloudiness then,




Appendix A

-srpt from a letter %o the author from Mr, Myron H.
rseorologlat In Charge, U. 8. Weathar Bureau, Cantor.
ted Nove 25, 195i.,

® =

» astatements regarding the local heating effect are
s variance with the accepted theories, Ir vertical
are created by loecal hesting of the atoll of Canton,
-t would inerease the amount of cloudiness ang result-
:rall, not divert 1%, As air 1s lifted, 1t i= cooled
t.ouxly and 1f lifted far enoush, will condense. Lifting
-yuzed when air is heated locally or whan it eclimhs up
¢ of terrsin or up the slope of a mors dense aipr mass
wverting alr masses, Once started snd with the initisl
woved, it may or may not eonbinue to rise, depending
vertical temperature distribution of the alr mass, If
.+ allorded any of ths lifting forces there should be a
-acrease In cloudiness gs a result but thers appears
:ifference in cloudiness bebwesn that over the atoll
wwar the ocesn. In my 16 months of conbinous duty
Jive never ohserved any deviation in a celoud's course
*ie island and there anssars to bas no reason to believe
alond has any effect on tha rain.

o o Ty o ) m

w precioitetion i3 cawsed inp thres different WaTSE.,
» alvaya some cumalus prasent; these are propably a
® loeal heating due 4o distant varlation in the =ea
-id converging alr, Precinitation from these clouds
ifent, light and spotty. The greatest amount scecurs
-iter-tropleal convergence zans (the narrow band
=rade winds converge on ths coldrum belt giving larze
It to the alp resulting in thunderatorm activity
-2 rein showera) 1ying to the south of us moves over
‘el hours to & faw days, Then Canton may zet seversl
% 2ay. The third source of praclpitation resulks
-1 scale equatorial low Pressure systema that move
"7 the Gilberts, The vccurrence of precipitation
-2 of thess latter two reasons ls very irremular,

%3 for Canton's being a pPlace of great extremas
11 Arecipitation,

E‘
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‘ary there doas appear to be a diurnal variastien
st%lon, based on 20 months of resard avallable

-

“iftalletisn of our recording rain gage. This
“%:ll too short to coms Lo eny quantitative cone-
1% 8dring this time over one nalf of the preeipi-
- Neitween the hours of midnight and 8:00 a.m, Of
Syoiurnal variation in ocean bemperature results
,ayoreater instability at night and we should

" tloudineas then,
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FERRUAEY 1973 SCHEDULE TO KWAJALEIN, ENIWETOK, CANTON, AMERICAN SAMOA

PASSENGER FLIGHETS TO EWAJ, ENT.

CAFTTOL INTERMATIONAT, ATELTWES CHARTER FLIGHT - ETD ETA CHECE-IN 2 HOURS FRICOR TO ETD

HIX ~ KWAJ ¥FIT NO, C-033H FRI, FEB, 2 oBod 1300 93 BAX/s FLTS

KWAJ HIK 0-034H T. FER, 2 30 1915

HTK XWAJ FLT MO, C-0335 MON, FEB. 5 0800 - 1300 63 PAX/T PLTS \
KWAJT HIK C-034H MON, FEB, 5 30 1915

HIK IKWAJ FIT MO, C-035H WED, FEB, 17 0800 1300 - THEN TO ENT., 63 PAX/T PITS
KWAJ HIK C-036H WED, FEB, 7 iThs 2230

HIK FWAJ FLT WO. C=033HE FRI, FEE, 9 o600 1300 63 BAX/T PLTS

KWAS HTIK C-034H FRI, FEB. 9 1430 1915

HIK FWAJ FLT NO, C=-033H MON. FEB, 12 0800 1300 63 PAX/TELIS

TMAT HIK C-034H MON. FEB. 1.2 1430 1515

HIK KWAJ TFLT NO. C-035H WED, FEB, 1b 0800 1300 - THEN TO ENT. 81 PAX/6 PLTS
KWAJ HIK -036H WED, FEB, 14 1Ths 2230

HIK KWAJ FLT WO. C-033H FRI. FEB, 16 0Boo 1300 81 PAX/6 FLTS

KWAJ HIK C-034H FRI. FEB, 16 1430 1915

HTE EWAT FLT WO, C-033H MON. FEE. 19 080 1500 63 Bux/TELTS

KWAT HIK C-034H MON, FEB. 19 1430 1915

HTK KWAJ TFLT NO. C-035H WED, FEB, 21 oBoo 1300 - THEK TO ENT. 63 PAX/TFLTS
FWAJ HIK g-036H WED, FEB. 21 17hs 2230

HIK KWAJ FLT MO, C-033H FRI, FEB, 23 0800 1300 63 BAX/7 PLTS

KWAJ HIK g-034H FRI. FEB. 23 1430 1915

3



HIK FWAJ FLT N0, 0-033F MON, FEB. 26 ooo0 1300 b3 DAX/T PLIS

WAT HIK C-034H MON. FEB. 26 1430 1915
HIK EWAJ FLT NO. C-035H WED. FEB. 28 0800 1300 63 PAX/T FLTS - THEN TO ENT.
KWAJ HIE C-036H WD, FEB. 28 1745 2230

CARGO FLIGHTS TO ¥WAJ, ENT, JON

MORDAYS HIK JON ENT KWAJ - ETD HIK 0930 ETA JON 1130 - FLT NO, 0833
TUESDAYE EWAJ JON HIK - BTD JOW 2055 ETA HIK 2255 - FLT KO. 083k

CONTINERTAL (AIR MICROFESIA) FLIGHTS - DEPART FROM INTERNATICNAL ATRPORT

NI, MIDWAY KWAJ FLT WO. 665 = SUMDAYS - ETD 0630 ETA 1052
KWAS HNL FLT N0, &84 - MOMDAYS - ETD 1745 ET4 0013 (Tues.)

HNL MIDWAY KWAJ FLT KO. 667 - TUESDAYS- ETD 0630 ETA 1052
EWAT HNL FLT KO, A68 - WEDNESDAY-ETD 1745 ETA 0013 (Thurs.)

HNL MIDWAY KWAS FIT NG, 669 - THURSDAYE-ETD 0600 ETA 1022
KWAT NI, TFLT NO, 666 - FRIDAYS BTD 1745 ETA 0013 (Bat.)
TO CANTON ISTAND AND AMERICAN SAMOA

HEL CANTON DAGO PAGO FLT NO, CAPITOL C-OL7H TUESDAYS ETD 0800 ETA CIS 1045 ETA HNL 2155
HNL CANTON PAGO PAGO FLT KO, MAC 0517 FRIDAYS, 2nd AND 16th ETD 1105.

CHANGES THIS MOKTH: CARGO FLIGHT DEPARTURE TIME FROM HICKAM TO JON, ENT, FHAS
CARGO FLIGHT DERARTURE TIME FROM HICEAM TO CARTON

I
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CUBA -- President Nixon indicated today the United States and Cuba have reached
an agreement on ways to handle hijacking., HNixon referred in impromptu remarks
to what he claimed "The Hijacking Agreement with Cuba.' He said Secretary of
State Rogers could fill newsmen in at an appropriate time.

Mixon told the newsmen at the White House that Rogers and Treasury Secretary
Shultz are going to Florida to discuss the dollar devaluation and trade legis-
lation with AFL-CIO President George Meany.

Nixon said one subject he'd discussed with Rogers was the hijacking
agresment , ]

WASHINGTON -- President Nixon plans to ask Congress for legislation to promote
US sales abroad following devaluation of the dollar, #4s he began a White House
meeting with Treasury Secretary Shultz; Wixon zaid the devaluation is at bast
only & temporary solution.

He said he's not talking about another round of lowering barriers, hut
also that some trade categories will have to go ups to give America what he
called a "fair shake" abroad. MNixon said that im some cases imports to the
United States can drive an American business ripht out of existence.

He added : "to pet a policy of freer trade we must always have in the
background protection."

The United States announced a ten per cent devaluation of the dollar
last night, Congress will be asked to Implement it by raising the official
price of gold from #38 to 42,22, Actually, that amounts to a little more than
eleven per cent, But the ten per cent fipure is drawn from tha dollar's value
on axchange markets in relations to so-called paper gold,

Hany fmerican business spokesmen have hailed the moves and the stock
market surped ahead on wall street today. Then retreated somewhat. The first
hour of trading saw a record total of nine millions; 243 thousand shares change
hands.




~ Une New York economist called [he devaluation the seonomic equivalent of
President MNixon's Peking Trip.

A breokeage firm official says such US industries as Motorgs Steels
and Chemicals stand to gain from the devaluation; because t]w_?%%re big exporters.
Genaral Motors said its domestic prices will be more competitive with those of
foreign cars. Because the devaluation tends to make imports more expensive,
Japan's Toyota Motor Sales Company says it expects its US sales te drop 20 to
30 per cent, 2
WASHINGTON -- The Pentagon has good news for the families of 20 more American
priconers of war: North Vietnam says it plans Lo release them in a few days,

Pantagon spokesman Jerry Friedheim said the Morth Vietnamese informed
the United States of their plans through what he called communication channels,
Friedheim did not spacify--but observers sugpest it's a goodwill gesture in
connection with Presidential aide Henry Kissinger's just-concluded visit to
Hanoi .

The move follows the release of 135 other servicemen and eight civilians
yesterday by North Vietnam and the Viet Cong, All but three are at Clark Afr
Bage in the Philippines, undergoing checkups and other formalities prior to
be returned te Che United States, Of the three, two already are flying home
because of illness in their families, And the third remained in Saigon by
choice,

The man who stayed in Saigon is Richard Waldhaus, a civilian from Pitksburg,
California. His mother, Mrs. George Waldhaus, said today she has ne idea why
he made the decision. She added that he has not phone her yet. When a newsman
asked her whether he might be doing undercover work of the CIA or some other
agencys she said: "I don't know," He was reported captured in 1971,
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TUESDAY NIGHT YOU'LL LIKE MY MOTHER

AT THE MOVIES . Fatty Duke, Rosemary Muiphy

ULZEAMA'S RATD
Burt Lancaster,; Bruce Wilson

YOU'LL LIKE MY MOTHER -- (Suspanse Drama) -- Tatty Duke stars as a voung widow
about to have a baby under wary trying cireumstances, An unaympathetie mother-

e

in-lawy; a snowstorm, and a paychopathie killer are her main problems.,

ULZANA'S RAID -~ (Western) -- American historv, the Chiracahua Apache called

Ulzana was a savage whose exploits are depicted in the film. He is remembered
chiafly for a raid in which he brutally murdered white settlers.

AR N e R R R R g L TR ok ok ok ok &
WEDNESDAY -- LUNCH -- Vegetable Soupy Salad & Relish Bar w/Assorted Dressing
HEHNU Baked Stuff Pappers w/Mushroom Bravy, Cold Cutsy; Pinto Beans
w/Ham Hock, Sautes Chinese Cabbage, Mashed Potatoes, Fruit Jello,
" Lee Orangeadey Coffes, Tea & Mill:, s

DIMNER -- Soup du Jour, Salad Bar w/Assorted Nressing, Roast

Prime Rib of Beaf, Au Jus Horseradish, Baked Tatatoes. RButtorad
Broccolis Hard French Rolls, Strawhevry Short Cakes Whipped Cream,
Ice Tea w/lLemons Coffee, Tea & Milk,

WEDNESDAY TIDES -- HIGH 0441 HT 3.4 LOW 1015 HT 0.5
HIGH 1657 BT 4.0 1OW 2253 HT 0.3

NO T. V. TONIGHT
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CLOSTNG WALL STREFT -- Prices finished only moderately higher on the New York

Stock Exchange, The market had sorged ahead this morning on the news of the
dollar devaluations but profit taking ate into the gains, Trading was heavy,
and the Dow Jones Tndustrials closed up five pointa,



TOW JONES OB ST ARG ES "

30 Tndustrials 206_76 P s5.1%9

20 Traneportation 206,94 Dowvm 0,19
15 Dtilities 115,75 Dowen 0,29

65 Stocks 314,70 pp 0. 78

Kuhn cEHEIiled today., ,

Fuhns the Bageball Commis=ioner commented in New York on the statement
by Miller; the Dirastor of the Major League Players Association, yoestarday,

Fubhn seemed incensed by Miller's hind that tha player représentatives of
each of Eﬁi 2% teams may have to talk tao the sntire membarship, That, Miller
pointed » could delay the opening of Spring Training, which is schedulad
for March firgt, The owners already have delaves early workoute,

Kuhn said that Miller was trying to ereate confusion in the minds of the
clubs, the playerz and the public., He gaid the bargaining could depenernta
into name-calling, e added thaty for the moment, he belicves that's what
tiller wanted,

The Iron-man southpaw of the Chicapo Uhite Soxs Wilbur Wood, rigned a
Ewo-year contract today, As vsuals no Fipures were given. But General
Manager Stu Holcomb of the Sox said Wood's salary was comparable to the pay
of other star pitchers in the ma jors. .

Star catcher Johnny Bench of the Cincinnati Reds has signed his 1973
contract and {t's in six figures, This is Bench's first year over the 100
thousand dollar mark, FExact figures are not available., Bench was the Most
Valuable Player in the National Leapue last year and has won that honor in
two of the past three sgdsons. He underwent lung surgery carlior this winter
but ig believed to be almost fully recovered. Dench had a benign growth
removed,

Gale Sayers has aceepted the job of Assistant Athletic DMrector at
Ehe University of Kansas, his Alma Mater, Savers retired from pro Football
alter a series of knee injuries. He had been o star running back for the
Chicago Bears, Ar Kansass he will work in the areas of reciuiting, publie
relations, counseling and coaching,
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Loday a8 povernment ministers sought to rastore monetary stabilicy, Heawvy
dollar selling was firgt reported in the Tokyo Market, The wave hit Zurich
later and carried the dollar to new lows dgainst the floating Swiss Frane,

The price of gold on the free market hit a record high on the London
Bullion Market,

HANOT -- Morth Vietnam and the Unites States have agreed to set up a Joint
Economic Commission. And the White House says it praobably will ha established
in about one month, i

WAL economic tieg,

In sddition, it says they reviewed recent implementation of the peace
agreement and discussed what they called various imperative measures which
should be taken to improve and expedite the implementation, Thare was o
elaboration,

However, Presidential Hews Secretary Ronald Ziegler says the two gides
have agreed on the need for a system to try ta determine the fate of amaricans
miseing in action,

Ziegleér also said decisions should be made soon on designating entry points
in the south through which replacemant military supplies could be channeled,

The communique also noted that there would be periodic exchanges of views
to insure that rhe pesce Agreement is earried ank.

Ziegler was asked how much aid the United States might be prepared to give
North Vietnam for reconstruction, He said such matters will be taken up by the
Commiesion and will he subject to consultation with Congress, He zaid he could
not answer & guestion as to whaether Congress mipht be represented on the Com-

mission.
RantithTf mran Pasmrrnesmes 81 W

o
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. e ‘5 The propsed commission
a8 what he calls "the conduit for the handout.” He 2aid Congress pProbably will

not have any say about setting it ups but will have a lot to gay about what poess
inte it. Cross added: "I'm opposed to paying them anything."

WASHINGTON -- The United States has offieially accused the Viet Cong of delaying
the release of 27 American prisoners of war earlier this week. The protest was
handad to the Viet Cong representative on the Joint Military Commiszsion and
filed with the International Control Commission. :

Release of the 27 was held up for half = day when a snafu developed aver
South Vietnamese release of communiat priscners.

In all, 143 Us prisoners have been raleased in North and South Vietnam.

Two already have flown back to the United Statez, to vigit their severesly

111 mothers, Twenty more are due at Travis Air Force Base in California later
today. They gtoppad for refueling at Hickam Air Base in Hawail a share while

8g0. All the others released thia week -- except for one who elected to stay

in Vietnam -- gtill are at Clark Air Base in the Philippines,

Twenty more Mmericans are due to be roeleased by North Vietpam within the
next few days,

The released fmerican prisoner who chose to remain in Vietnam, civilian
Richard Waldhaus of Fittsburg, California, i1eft & mflj
today. American Sources say he went to look for a Vietpamese friend, He
reportedly was accompanied by several 8Ecorts provided by the US Embassy,
Embassy spokesmen could not be reached for comment on the case of Waldhaus,

to rescind one of the Proposed revigions ip Disabiljey Benefics,
the revision in question would cost Vi
in government aid,

A House Committen official 88¥s he hag heen to
announce later today t

Critica say
etnam=-era Eﬂlﬁi&rs millionas af dollars

1 the administration will
hat the Proposal has heen ki Lad,
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VWEDHESDAY MWIGHT o ULZANA'S RAID

AT THE MOVIES Burt Lancaster, Bruce Wilson

ELVIS ON TOUR
Elvis Presley

ULZANA'S RAID -- (Western) -- In fdmerican history, the Chiracahua Apache
calléd Ulzana was a savage whose exploits were depicted in the film. He is
remembered chiefly for a reid in which he brutually murdered white settlers.

ELVIS ON TOUR -- (Musical Documentary) -- The film follows Elvis throughout
his leng and ardous city-by-city tour earlier this year. We see him
performing and behind the scenes.

*****1‘:*********iiﬂﬂ*********#* FE kR Rk ok ok
THURSDAY -- LUNCH -- Cream of Asparagus Soup, Salad & Relish Bar w/Assorted

MENT Dressing, Beef Stew, Cold Cuts, Southern Hash, Buttered Lima
Beans, Mashed Potatoes, Ice Fruit Punch, Puddi ngs Coffea, Tea
& Milk.

DINNER -- Soup du Jours Salad Bar w/Assorted Dressing, Grilled
Pork Chop, w/Apple Sauce/Gravy, Pork Long Rice w/labbage,

Oven Brown Potatoes, Buttered Vegetable, Mixed Nut Cake s Iced
Tea w/Lemons Coffee, Tea & Milk.

THURSDAY TIDES -- HIGH 0527 HT 2.6 LOW 1100 HT 0.4
HIGH 1744 HT 4.0 LOW 2336 HT 0.2

M) T. V, TONIGHT
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FOR SALE: 7%35 Belsi Binoculars with carrying case.
New Call Clay at 263 or 207 or at Bldg 561,

CLOSING WALL STRERT -- The Mew York Stock Market closed with sharp losses
in moderate trading., PRrokers said investors were baving second thoughts a
about the dollar devaluation and related American trade moves,

DOW JOMES CLOSING AVERAGE

30 Industrials 979,91 Down 16,85

20 Transportations 204,106 Down 2.78
15 Utilitice 113,46 Down 0,29

65 Stocks 31046 Down 4,33

HEWS BRIETS -- The revolving door at the office of the Baltimore Colts was
whirling today and in walked a new head coach. ' :
. He is Howard Schnellenberger, formerly an assistant to Don Shula on the
Miami, Dolphins, who formerly was coach of the Colts. The man who hired the
new Baltimore coach is General Manager Joe Thomass who uscd to be the General
Maoager of the Dnlphins.

Thomas whe embarked on a house-cleaning program at Baltimore and has
traded eight players in the past month. Schnellenberger replaces John Sandusky
as coach of the Colts.

The new hesd coach and general manager of the Mew England Patriota,
Chuck Fairbankss nemed ten assistants today. One is former guarterback Bill
Belson of the Cleveland Brewns., Another is the one-time noad coach of
Green Pay, Phil Dengston., Peter Hadhazy, a holdovers will be assistant to
the peneral manager, Other assistantss all npew, will he Hank Bullough, Red
Miller, Bill Paces Sam Rutiglianc, Jim Valel, Larry Weaver and Charley Sumner.

The magazine “Sports Illustrated” reports that Eareem Abdul=Jabbar travels
with a police bodyguard because of fear of asgassination., Plainclothesmen
have traveled with the seven-foot-twe center of the Milwaukee Bucks since
seven parsons were murdered last month fn Washington. They were members of
the llanafi Moslems., Jabbar also is & member of the Orthodox Moslem Sect,

POOR. MAN'S BINGO TONIGHT AT 1900 HOURS. CARDS BOLD AT $1.00 EACH.

JACKBOT IS £325.00 at 55 NUMBERS. OOME EARLY FOR THE DOOR PRIZE.
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SAICON -~ The US Command reports the United States is Fast approaching the
half-way mark in getting all of its military forces out of Viatnam by the
Mareh 20th deadline. The Command says American troop strength in Vietnam
is already to its lowest level in nearly a decade. The troop leve is now
15 thouspnd-744%,

The Command says 14 hundred-55 American troops have been withdrawn
in tha past four days.

R e | o o e

LMS -- The Pentagon says American planes have stepped up their activity
over Leos as the communists Cry to gain important positions in ﬂnticipﬂtiDQI
of a cease-fire. Spotesman Major-General Naniel James says Auserican planas
have been flying an averepe of about 380 sorties a day over Lacs this weelk.
A eortio 78 o single flight by a single plane.

He says tho Lootian Government requested the strikes. i

Jemes also said there haz been US air activity--at a very low level
as he pub it--over Cambodia. }

In Saigon, another ircident of alleged South Vietnamese hard-line |
tacties with members of the International Commission of Control and Sup&é-
vision is reporteéd. The head of Indonesia’s contipent on the FCCS-Licutenant
Goneral Charcono--charges that the Saigon Govermment's military police blocked
his party from attending a Viet Cong reception at Tan Son Nhut Airport. He
gays o technicality was invelved,

The White House says Presidential Alde Henry Kissimg er met with Chinese
Fremier Chou I'm-Lai for three and a half hours today. FKiseinger flew teo
Peking from Fong Kong. Tm all, he {8 due to spend five days in the Chinese
eapitals and thon £iy to tokye and Washington:

In his Vashingron Mevs Conference todays Secretary of State Rogers
eommented on Firsinger's trip, He said the US has expectations of improve-
moent in rolaticons with China. But he did not elaborate.




HASHINGTON ~- President Nixon has scheduled a cabin et meeting tomorrow,News
Ecerotary Ronald Ziegler says Wice-President Agnew will discuss his recent
Sountheast Asian trip and Treasury Secretary Shultz will talk about the
devalued dollar and other trade and monetary developments.
The dollar opened lower on most foreign money markets today, but

became a bit firmer on many of them later, Gold, meanwhile,socared to
such record highs as $75.93 a ounch in Hong Kong and more than $73.87
om Zurichs Switzmerland,

3 Fresident Nixon had a luncheon date at the Pentagon with the Joint
Chiefs of Staff amd the heads of the Army, MNavy and AirForce, Earlier,
he told newsmen that problems of US relations with Europe will be under
intense diecvuscion durinmg his current term.

HAVANA -- The United States has signed a five-year treaty with Cuba

i dagigned to curb the hijacking of planas‘and ships and to punish hi jackers.
Secretary of ftate Rogers sipned in Washington in the presence of the
Czechoslovak Minister, who represente Cuban Affairs in the United States.
A Cuban official signed at tho same time in Havana. Havana Badioc annopncsd
this gome two hours after the Washingten signing.

The pact provides for the prosecution or extradition of any person

who scizes a plana or vessel of one country and diverts it te the other.

NEW YODX -- A scientific team at the State University of New York in Stony
Brook eays it bolieves the orange eoil found on the moon by the Apollo-17
astrongute ig far older than they thought . Astronaut-Geolopist Harriszon
Sshmitt had suggested it might be only ten million vears ald, But ths
Stony Drook team says radiation tests indicate its dge ig more like three
and throee gquarter billion years.

That would indicate that there has been no voleanic acitivity on
i

the moon in any fairly recent geological age J w
| :
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THURSDAY MHIGHT : i % ELVIS ON TOUR

AT THE MOVIES . W Elvis Presaley

SUCH GOOD FRIENWDS
Ivan Cannon, James Coco

ELVIS ON TOUR -- (Musical Documentary) -- The film follows Elvis throughout
hia long and ardous clty-by-city tour earlier this vear. We see-him
performing and behind the scenes,

SUcd G0 FRIENDS -~ (Comedy Drama) -- While her husband's 1life hangs in
the balance, a wife discovers things about his past ghe nevar knew,
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FRIDAY -~ LUKCH -- New England Oyster Chowder, Salad & Relish Bar w/Assorted
HEHU Dressings Deep Fried Shrimp w/Cocktail Bavece; Grilled Halibut Steak
wiTartar Sauce/Lemonsy Parsley Potatoes, Mexicanm Stwle Corns Raiein

Bread Puddings Tee Lomonades Coffes. Tea & Milk,

DIMNER == Soup du , Jours Salad Bar w/Assorted Dressing, Roast
Sweat. Porlk (Char Siu), Beef w/Veprtahless Snowflake Potatoes,
Harvard Beets.s Banana Cakes Ice Tea w/Lemons Coffes, Tea & Milk.
ERiD&Y TIDES == HIGH 0&1Z2 -HT 3.7 L1OW 1149 HT 0.4%
HIGH 1847 HT 4.0 LOW me mmme-

B3 T. W TONIGHT
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TUNOTICE:' George Balazsy Marine Biologist with the Hawaii Institute of Marine
Biclogy will ba here for one week Co ivvestipate and survey ‘sea
turtle populations found sround the island. He is particularly
interested in determining which areas are most frequemted b¥y nesting
‘animals. ' Ao would like anyone with knowledpe on nesting or beach
track or hatchling sipghtings TF pledase contact him of lodse &
message at Bldp 588. Althoupgh his resedarch'study will be confined

to Cantony interest vas eEpressed in nesting activity which may occur
on any of the ielands in the Fhoenix Group. If yon have information
on sea turtles present on these outer islands he would greatly appre-
clate hearing fom you.
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CLOSING WALL STREET - Prices drifted dewnward today on the New York Stock
Exchange and closod lower. Trading was slow as volume slackensd sharply
from the frantic up-and-down period of yesterday and Tuesdsy © The Dow
Jones -Industrial Aversge opened mixed; turned upwatrd for a brief time but
then slipped Jower, finally c¢losing down more than six and three-quarter
points.

DOW JONES CLOSING AVERAGES

30 Ipdustrials 973.13 Down 6.78
20 Transportation 202,99 Down 1,17
15 Utilities 113,34 Down 0.12

65 Stocks 308.70 Down 1. 76

WEWS BRIEFS -- In addition te the 40 freed POWs arriving at ‘Travis Afr Force

Base today, civilian Richard Waldhaus of Fittsburg, California is due from
Saigon on a commercial Flight. Waldhaus, whose presence in Vietnam has

been ‘somewhat of g mystery. chose to stay in Saigon instead of going to

Clark Mr Base. And yesterday he reported journeyed Into the countryside
with escorts from the US Embassy -- Lo search in vain for a missing
Vietnamese girl friend, - He headed heme today -- escorted by a US information
agency wificial.

o o —
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SATGOMN -~ An American helicopter on a conse-fire mission but without the

dielinetive markings of a truece craft was shot down Poday near An Loc, o0
miles north of Saigon. The US Command =ave it was on lean to a civilian group
working for the Joint Military Commission and had deliversd a Jeep and offica
equipmant at An Loc. Tt was hit by small arms and automatic Fire and crashed
and burned,  Five Awericans wvers injured,

The U5 delepation Co the Jofnt Military Commission made a verbal proteat
to the comminiat delepates.

The South Vietnsmese command accuses the communists of more than 150
violations of the cease-fire in the latest 24-hour period. It clsims more
than 200 Morth Vietnamese and Vet Cong were killed and says more than 30 South
Vietnamese died in the Fiphting, :

A high ranking pathet Lao official has discounted reports of an imminent
cease-fire in Laos. The official -~ said fn Vientiane that his side has made
compromises in peace talks and is waiting for Precier Souvanna Phouma's
government to make some,

LLARK ATR BASE, PHILTPPINES -- The doctor in charge of medieal treatment of

returping priconers of war said today most of the prisonecs returned so far are

in "weal pood" condition, Colensl John Ord, who commands the Clarck Air Basa

Hospdtal in the Philippines, said the men appear to have been well cared for,
Ozl gaid both the rhysical and mental condition of the men appear good.

He sefd Chey apposrently bad been fed adoguatelvs although they did not get

somée o Lhe thirps taken for granted in an Smerican diet,
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TRAVIS, ATR FORCE BASE -- The red carpet ab Travis Air Force Base in California
f8 pottineg o vorkeel with move planeloads of returning US prisoners of war
using ik. A erowd of about 500 prectod the firat group of 20 arrivals today.
A socond £flipght was dus soon at Travis, with a thicd flight of more prisomers
toarrcive Yaker Eoday.

Navy Lisutenant Commander Everett Alvarez, who was the first American
flvar ghot down in Moerbth Vietpam more than sipht wvears agos 18 aboard Che
second plane.

A poster reading "You're the greatest -- we love you,' greeted the mén
a8 they left the first plane today.

Tha Pentagon says Horth Vietnam will release 20 more US prisoners of war
in Hanoi Sunday, BSixteen are Ait Force personnel and four are Mavy men.

FORT BEWNING. GFDRGIA -- The Army Court of Military Review has upheld the
conviction of Lientenant William Calley in the mass killipge at My Lai in
Sonth Vetnam. The court alse approved his sentence of 20 yvears at hard
lahor. Calleyy; who iz confined Lo aguarters alt Fort Beonings Georgins, could
nol, b reachod For comment, DBut his military lawyvers Captain J. Honston Gordon
said "we were not surprise.. we were cerbainly dizappeinted," Gordon also
gald thoy will appeal Lo tha 8 Court of Military Appeals.

President Mixon has said he utinately will reoview the Calley Case.

Calley originally was sentenced to life imprisonment on his conviction
by Court Hartial at Fort Bennings Georgia, He was found puilty of pre-meditated
murdor of not less than 22 Vietnameze, The commander of Che Thivd Army reduced
thre geplence o 20 vears,

The &rmy says the Court of Military Review rejected Calley's argument that
he did not intend to commit murder and was only oheying orders, It alse rejecred
such contentions as one that pre-trial publicity includaed Lhe outcome of the pro-
ecoodines, Tho Review Court also denied Calley's petition for a new trial.

Calley has filed a separste requost for clemency aml parole with Army
Secretary Froshlke, The Army 2avs no decision has been reached yet in that
aspect of bEhe case.
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FRIDAY NIGHT SUCH GOOD FRIENDS

Al THE MOVIES Dyan Cannons James Coco

HEAVEN WITH A GUN
Barbara lcreshey, Caralyn Jones

UL GOOD FRIENDS - (Comedy Drama) -- Whele her husbands 1ife hangs in the
baTane A wife discovers Chings about his past she never knew.

HOUAVEN WITH A GUN - (Western) -- A raformed bad BMY comes Lo a western town
ta Beb up a church and bocomes embroiled in the Fend over water rights betwwen
cattle and sheop ranchers,
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SATURDAY .. LUNCH - Chicken Mustacd Labbapge Soups; Salad & Relish Par w/Assortad
MENU Dreseing, Homburger Pattics w/Bug, Child Con Cnenes Stoamed
Fraokfurters, Sautes Cabbage w/Porks French Fried Potators, A=sorted
Pinld Cutss Frujt Jal loy cookies, Ice Fruit Pum ha Coffee. Taa & Millk.

DINMER -- Sewp du Joury Salad Bar wiAsgoried Drassings Assortad
Dresrings Grillad Mew York Cut Btealk. Garlie Breads Pagn Papo Tarno,
Irench Cut Potateers; Duttered Mixed Yegpatahless Frosh Peach Short
Cakes Whipped Cream, Ice Ten W/lemon: Coffesy Tea & Milk,

SATURDAY TIDES -- JIICH 0654 HT d.0 LOW. afde. HY. D3
b INIE HT 3.8 10W 1232 BE 0.5

Ly Ve IORIGHT
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FTCE: Gankia Bali » Marine Biologist with the Hawaii Institute of Harine
Blology wiil Le boge 1oone veek Lo investigate and BUEVOY Hea
Euctie popddabdcns: Eowl sround the island, He is particulaply
1oberesicd 1o oclermining which areas ave most frequented by nesCing
andmala. I wonld like anyone with wnoviledge on nesting or beach
Lraek or bad ~hiiap sfghlings to pleass contact him or leave a messapn
at #ldg S Hihouph ks research study will be confined to Cantons
InterTeELl s g 3 Lo nesting activity which may oceur on any of the

i % | amds ! e broup. LD you have information on zea turtles
Preganl on L lede auter islands ha worild greabtly appreciate hearing

from wou. .
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Monday, 19th being a holidays request all Lime cards for week ending
18 February i973 bo turned in to finance on Salurday: 17 Feb 1973
no later than 1530 hoos. Unprogrammed overtime for Saturday nipght
and Sunday will be turpedd in belore DBIMY hours on T'HUS{IH}’ morning.

MR BALE: Hi-Test Safery Shocs size 10 E
§17.00 Sec Ken West Bldg 561

CLOSING WALL STREET -- The Bew York Stock Market has closed higher. The Dow
lones Industrial Average was up more than six peints, Trading was moderate,
Th: tape was one minute late on the bell, The stock markets will be elosed

Honday for Washington's Birthdaw.

DOW JONES CLOSIRG STOCKE AVERAGES

Industrials 279,231 P 6. 10
20 Transportation 203,30 UP 0,31
15 Otilities 112.05 Down 0,19
B5 SBtocks 300 BR TP 118

& young ladv waa pluying golf one day and just as sghe
bont over to pice up her balls another ball @ ame zooming
and popped har righl in the Eaony. She was burl badly,

B she ent. Lo Lhos dogbor "Whoere ddd (1 Kl you?! he asked,
“Between the Firet and scoond holes” veplicd the lady. "In
Ehat | casa, " aai l lsed = ML odeesn' L leave me much
roong Fog |

o A = - ——
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SWEDEN -~ An American Resisters' Group in Canada, AM-Ex=Canaday is sponsoring
orpanization of the meeting which begine Monday, Also setting up the two-dav
affair is safe retwurn; a New York-bazed commitbes working for upiversal
amnesty and up from exiles the American Resisters' Giroup in Sweden.

seorge Carranoc on Blauvelt, New Yorks Cled to Sweden in 1968 when he
received a draft induction notice. He is one of Lhe half dezen reaislers
representiog up from exile at Ehe conference,

"There ave 500 American exiles in Sweden and 90 per cent of them will
wturn home if they pet the chance," Carrano safd,

il said a Resisters’ delegation from England was expected today.

Scheduled for arrival Sunday morning were some 3 representatives of
U.B. Anti-War, church and civil libarries organizalions wha will participate
in the conference,

Carrano said "We will be speaking for one millisn resisters who have bean
penalized in some way."

UHL added "this meeting will give the exiles a chance to work out a mi nimal
eplution,

He said that a group of active-duty American G1's stationed in Wesl Germany
were alao arriving todav for the meeting.

President Nixon has maintained a strong anti-amnesty pusition,
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Mahsurh and ridiceulons" a Hong Kong Press report that Taiwan will sign a non-
apression pact with the Soviet Unlon,

e Gensh-China-Morning-Post. an Eoglish Languape Newspaper published in
Honp Kongs repovted today a top official of Taiwan's Ministry of DeFenses, WG
traveled to Hong Kong incognitos told some 30 members of the legislative Yuan
{The Senate) ¢ "The Natipnalists have threatensd to lease one or more of their
off-shore islands, such as the Pescadoress to the Soviet Union as a naval hase
for a non-agpression pact with Moscow in event of the abrogalion of the US
Security Pact in line with Taiwan's flexible diplomacy.

This flexible diplomacy of developing relation: with anti-Peking Communist
countries was adopted last year by the former Foreipn Minister and now minisfer
without portfolios Chou Shu-Kais with the consent of top Nationalist decision
makerss the British-owned post reperted the official as saying.

Tonighty a spokesman of the Defense Minlstry gaid no ranking official from
Taiwan has ever made such remarks te anyone in Honp Kong.

He smid it was "common sense" that the Nationatist China will under no
clreumstances form any alliance with any commumi 58 counlry in its struggle
apainst bhe Peking powornment.

TOKYD -- The United States and China have agreed on the pull out of America
treops from Taiwan; a Japanese correspondent in Poling reporied today.

The Aszahi Shimbuns ane of the three larpest nowspapers in Japang safd US
Presidential Adviser Henry Kissinger and Chines: Premier Chow En-Lai have come Lo
an agreement on the "withdrawal of a large nusber of US military personne!! from
Taiwan.

KFiasinger is in Peking Follewing his visii to Hanoi for talks on Pogt-War
Indochina recenstruction. He is schedule to arvive in Tokyo next Monday for a
meeting with Prime Minister Kakuei Tanaka.

The Asahi Shimbun report on Che 118 Lroop pul lont From Tarwan is anbdpuous
aril vaeg not attribhuted to any Chinese poversmen: o ficial. he United States
has made no definibo anncuncement on whether T will compleboly withdraw ile
forces {rom Taiwan now Chat the Vietnam War had ovded,

The Aszahi Shimbur also veported thab Eissinpger and Chinese officials have

apread. on egstablishment of a persanent US trade of Flee in China and an exchange
of journalisbsg g

Japancee newspapers, which have bean able Loflkeep thoeir residenl correspondents

in Pekings said that the Chineac have reported bxicnsively on Kissinger's visit.
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SATURDAY MIGHT _ HEAVEN WITH A GUN
AT THE MOVIES Barbara Worshey, Carelyn Jopes
e

Wilfred (bvde Whites Brock Peleps

HEAVENS WITH A GUN -- (Western) -- A reformed bad guy comes to a wesiern town
to 8et up a church and becomes embroiled in the feud over water rights between
cattle and sheep ranchers,

== (Crime Drama) -- A private detective who pats the job of protecting
the secretary mistress of a malevolent millionaive is kept busy heading off
sinieter attempts on her life and falla in love with her,

L T ST e T A A e A e
SUNDAY -- BRUNGH - O600--1200 Hours ~- Chilled Vruit Juieces, Assorted Fresh Fruits.
HENU Hot & Cold Cereal w/niiky Cream of fieet, Portugese Sausage, Grilled
Breakfast chops, Epps Fried to Orders lot Cake wiSyeups German Fried
Paotatoes, Breakfast Sweet Roll, Potato Salad, Chef's Special, Froit
Jellos Cookies,; Assorted Cold Cuts, Fruit Punchs Coffee, Tea & Milk.

DINMER -- Saimin Soup, Salad Bar, Assorted Dressings Grilled Shish
Kebab, Baked Pork & Beans; Fremch Fried Potatoes: Buttered Canliflowers,
Chocolate Cakes Teca Tea w.-"l.-_nm-:n-m Colfeds Tea & Milk.

SUNDAY TIDES -- HDGH 0735 HT 3.6 LOW 0057 HT 0.4
AIGH 1952 HT 3.6 LOW 1314 HT O.h

W3.T.W. TONIGHT

ol o R ok g ot B e ke ol e i L R R SRR CJNC IR R R R T



TR R KR I e R e =
NMOTICE: George Galazs, Marine Biologist with the Hawaii Institue of Marine —— — ——

Biolegy will bhe here for one week Lo investigate and survey sea
turtle populations found around the island.  He is particularly
interested in determining which area arc most frewented by nesting
animals, He would like anyone with knowledpge o nesting or beach
track .or hatehling siphtings to please contact him or leave a
message at Bldg 588, Although his research study will be confined to
Canton, interesl was expressed in nesbing activily which mavy occur on
any of rhe izlands in the Phoenix Grovp. If you have ipformation on
sea turtles present on thege ocuter islands he would greatly appraciate
hearing Erom you.

NEWS BRIEFS -- (Laos) -- The povernment has said it will turn over to the communist
a list of 121 North Vietnamese prisoners it has in - detention when a cease-fire
apreement iz reached. So¢ far there has been no official mention of any pathet

Lao prisonere by the povernment,

In military development,; sources here disclo-ed that C1A-sponsored irregular
Lroops have again occupiod the entive depopulate town of Muang Phalane west of
tae Ha Chi Minh Trail complex in Central Leos and that fighting in the area was
comtinuing, The town has chanped hands Lhreee times in the past btwo months,

Continued fighting was also reported around Paksong on the Bolovens Platean
in far northern Laos. which may be occupied by CIA irrepulars last week.

The town was reported victually destroved by US alr strikes.

In far northern Laos. sources said that efforls Lo recapture the irregular
base of Nam Yu, located about 25 miles From the najor Mekong River Lown of Ban
Houie Sais hawve been a0 Mar unsuccess ful, Maim Yus a hase lm-._r-t]_:'l uwaed o launch
ClA-orpanized puerrilla misgiong into southern (hinay Fell to Lhe commundst
Lwo woeka apn,

{Cairo) -= Fab 17 UPI - Fullowing were resul:is in Friday!'s secaoml dav of
play in the 28th Three-Cushion Billards World ¢ apionship: in Cairo:

Hobowak [ Eobavashiy Japan (number of cannees=! 81 fnusoer of burngd 58,
Chest Lurn) By faverage) 1,034,
Labih Yousri, Egypty 30=wdd =« & == (72

Raymond Ceqglomanss Delpjum 60 == 41 == & -- | 863
Muftafa Diah, Epypty 30 - 41 wu & o 75!
Humberlo Suguimigi, Porus b0 -~ 7H -= 5§ « vHY

¢+ Mohammeed Diab; Egypta 38 -« 7B - 7 ~- f37

RICH MAN BINGD TONICHT AT 1900 HOURS. CARDS 500D AT £2.00 EACH.

0O SALE AT 7 for ﬁﬁ.':":lnl « - = JACKPOT $5"]ﬂ,l.’lﬂ AT Es H”HH:‘::'JS1



