UC San Diego

Biographies, Autobiographies, & Memoirs

Title
My Bubbles Rise in Steps (Free-diving adventures in the tropical Pacific)

Permalink

bttgs:ggescholarshiQ.orgéucgitemgljx834kg

Author
Bascom, Willard

Publication Date
1953-03-01

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/1jx834kq
https://escholarship.org
http://www.cdlib.org/

R P

o 0
o o
ag 0
-~ o

0 0
LY o
" 0
o o
o] 0
MY BUBBLES RISE IN STEES

_ (Free-diving adventures in the tropical Pacific)

By
Willard Bascom

Research Engineer, Scripps Institution of Oceanography
University of California

lilember of the Fanel on Underwater Swimmers
A‘of th-’Naticnal Research Counecil

"La Jolla, ‘California
March 1953




2

I

IIx -

Vi
ViII

XI

XI1X
IV

MY BUSBLES RISB IN STIEPS

Introduction
Expedition Capricorn

The Truth Shall Make You Free~diving
Types of diving
Underwater senses
Pressure
Diving ailments

The Marshall Islands
Great atolls from little polyps grow
Corals and cables
Search for an aircraft
Giant clam
The wreckage of war
Beyond the reef

Sharks

Night Dive

No Man Before
The Reefs of Fiji
Koralevu Bay
Serua Island
The Tongas
Command dive
Nukualofa Bay spear fishing
0Odd Jjob :
Barracuda
A breath of air
Submarine volcmo
Sunken Tanker
Tahiti
The Pearl Divers

Finale



I1:UYSTRATIONS

Chart showing the track of the taird

Inird at Kwajalein
Adr view of an atoll

Chargineg trhe bottles
hresced to dive

wWalter funk over caral bowl at Alexa
A thor at Talcon Island

Coral he:d in the iiarshal’)s
Diver with shark

Nivers examine bottom at Vava''
Diving part. in the skifr

i1iow fish on native apesr Colior
Ser-a vil arse and island

Cutrig~er a! Korulevu RBay Coior
Speeimen from the bottom at Vava'u

Tahiti scere Color
Pearl divers in water 1t Tuamotus



I INTRODUCTION

There are few greater thrills in store for a man than
his first dive to & tropical coral reef and nithaugh I never
tire of diving to look at the myriad shapes and colors of
coral and the endless varieties of bright colored fishes, I
sometimes wish I could still take my first look againe~ejust
for th»'thrillgbt scovering this wonderful world once more.

It was in the northern Marshalls that 1 lost my heart to
tropical diving., The water was warm and clear and shallow,
not over five feet deep, and my outfit consisted of a face
mask and a palr of tennis shoes~~-not even trunks, I swam
out liisurtly from shore for a hundred yards or so across
§ dead coral, hard and flat and uninteresting, in the
goﬁnril direction of the next iuiand. Suddenly the water
lighted up, as the sun was reflected from a white sand
bottom and I swam over my first cluster of growing corals.
White and gold coral colonies branched grasefully upward

and among the branches swam dogens of brilliant blue fishes
only a few inches long; large clams pulsed their brown and
blue mantles; hermit crabs dragged their shells along the
rocks and the sand tumbled slowly along the bottom propelled
by a gentjle current., It was enchanting and I, spellbound,
floated on the surface even tergotting to breathe, Period~
ically, like a sea~lion who has gone to sleep, I would be
roused with a start and have to put my_hpad out and gulp fran-
tically for air, but I resented every second lost, A face
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plate in the Marshalhks is a ticket to paradise, I should
have been content to drift and watch but the beauty wu’im
much for mej I had to touch) Practically everything on'u
reef is sharpe«-and well fastened down to hold it against
waves and currata. Even the most fragile looking coral
branches have surprising strength and I imagine some of the
firmly-rooted shells are sharp enough to shave with, So I
learned my first lesson at cnce; not very well, for I still
ocmimily forget: don't try to collect specimens with
bare hands, I returned to shore that evening with hundreds
of tiny ocuts on my hands, & sunburned back-side, and the fimm
resolve to return to the tropic seas with diving gear and
underwater color cameras at t he earliest possible moment.

Fortunately, I was able to participate before very long
in a diving program which was one phascof the sclentific work
carried out by the University of California's "Capjicorn”
ec?&bgruphic expedition to the south seas, capri;cm was
prh;‘rily 8 deepw=water geological-gecophysical expedition made
to obtain information dasdmwbbibimen=Sutbastapwmtie 2bovt
nature of the Pacific Basin and the structure of the roocks
that compose its floor. The diving was incidental to this
ore S R e e o e T e ol toc, Mest oFthe
WMiivceddisy dives were made Jjust for the fun of it by those who
were lnterested; we wanted to see the reefs and the fish and

2 take pictures .
collect shellsq Remember that water shsllow enough for

or clos® to la‘““(
diving was available only when the ship was in port, and 1t
man%hing up sightseeing time ashore in strange exotic

lands to do it at all, 8hip time is expensive and it was not




possidble to stop at the many islandas we paased just for the fun
of diving on thelir rcefs,

Free divincs is, nonetheless, a very important oceanographic
technique, It allows scientists to go underwater conveniently
and live there ocomfortably for an hour or sc. They can sample
the bottom, watenh the sealife, take pictures, observe ocurrents
and waves, and cxamine the underwater topography. Although most
of our dives had no immediate scientific purpose, I am sure that
we inadvertently learned more about the hature of coral structures
by constantly swimning among_them than would have teen possible
by any other method.

+ith other divers from the .University, I was able to make
many sorties undervatcr and see and do far more than I had dared
to dream. e Aived where none hag dived before~-- or likely will
again, Vie swam among sharks, barracudsa, lionfish and polsonous
sea urchins, iie examined Faleon Island, now completely underwater
but an active volcano in 193f. We dove £6r the Prince of Tonga
‘and the Governor of éamoa. #we saw sunken ships, played with
native pearl divers, searched for a lost airoraft and many other
things--- each one an adventure. This is the dtory of those
dives which were spread over 3500 miles of equatorial Facifie

and seven island <roups,




II EXPEDITION CAPRICORN

A aci?ntiric expedition is born of ideas and bred in
endless conferences; as the ideas grow they are shaped by
the restless currents of finances, parsenalition, time to
get ready, kinds of instruments and transportation space and
time, Basically, there must be & single idea and it must be
backed by‘thé will to rollga it to completion or the venture
is doomed before it starts, sinc¢e knowledge comes not fram
blind groping but from careful systematic search for uﬁacirie
truths, Expedition Capricorn was founded on the bellief that
the place to advence man's knowledge of the‘naturo of the
structure of planet Earth is in the vestness of the ocean
basing inatead of on the écntlnental platforms,

thil;wna not a new ides but it was an undeveloped one
for ul;hough many exploring qhip: had paaséd thru the Pagific
before, the objoctivga of each were slightly diftoénnt. tho
tools were different, and the routes were difroreht, In
planning Capricorn then, it was necessary to plan & route
and program which would £il1l the-$::%§ of knowledge left by
previous oxpoditionk and at the same time strike out into
new fields, heretofore untapped. Painstakingly, the course
of the ships was mapped to thread & way thru the island g@pnp:
calling for fuel and supplies at the right time, ex-osiing the
geologlcel boundaries at the optimum places, avoiding the
.araua where certain kinds of knowledge was abundant but picke
ing uﬁ a check~point now and then to consolidate the gains.




In the end, after weeks of long nightly discussions, two

thin pencil lines on & chart left San Diego, circled thru the
Hawisns, Knrnhnlls, Gilberts, Fijis, %ongas, Samoas, Societies,
Tuamotos, Hux‘msuns and returned to San Diego. On each side

of the thin lines was a swath of eraser marks two hundred miles
ﬁido indicating routes discarded after many & scientific battle.
80 were the pathsotanbj of the research vessels Horiszon and
Spencer F. Balrd daciddé.

The emphasis of the research was to fall within the
dominions of geology - geophysics and rest principally upon
,ﬁrileismievatudy of the nature of the rocks underlying the
bottom of the ocean. Here perhaps was the key to the thicke
ness of the sediments and perhaps the age of the oceans for
this was the first twoeship sclentific exploration in the
Pacific and the§ first opportunity for a large scale seismic
refraction study of undersea strata,
In order to make sen ui out of the seismic results, many

other measurements and smmples were reguired, the prinoipil

one being a constant knowledge of the depth of the water so
that the submarine topography could be worked out. To this
purpose the most modern of echo sounding machines was 1h:tlliod,
the EDO, a recording Sonar uhich.drtwc & continuous detailed
profile of the bottom over which the ship is passing.
Furthermore it is necessary to take samples of the bottom
material called cores--- a core being a rod:-shaped specimen
taken by punohing a pipe vertically into the bottom. Where

the bottom is tcohard for coring, a heavy steel dredge with

& net made of chain 15 used to bresk off and bring up chunks

of rocks.
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Other measurements were to be made of related phenomensa;
of the heat flow from the earths interior thru the sediments,
of the temperature of the sea water at all depths, of the
earth's megnetic rfield and of the chemlistry of the water and
the bottom. Water samples were to be taken with the standard
Nansen bottles, with special plastic bottles (of the water just
above the bottom), and with the "bzanie bottle" or cuﬂp sampler
of a great quantity of water for carboﬁig:iu measurements,

For biological studies there were pressure bombs for
the storage of bottom bacteria, nets for trapping the near-
 surface plankton, and a mide-water trawl for oatahing fish
a mile below the surface, Hotoorolbgiata were to study
tropical weather feor from land with radio-sonde balloons
and i kyitoon bearing special instruments. Underwater
camora.,ablo to go to the deepest parts of the ocean, were
planned,

The ships were to voyage over thousands of miles of
deep ocean and cross and recross. the Tonga Trench, & great
sanyon 1n;tho sea bottom 27,000 feet deep in places =--
three miléa deeper than the average 12,000 foot depth of the
Pacific Ocean. In order to be able to reach bottom with
the cororbg and dredges and probes and water samplers, a
speciall winch had to be built =-- one of the largest in the
world ~-~;£o support the six mlles of tapered wire rope required
to reach the bottom, Completed and inatalled, this winch
and its cables cost nearly $1,40,000,
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Thease thinga_l have described have only the most casusl
rulutionlhip»to the subject of the book. They &re mentioned
to show the tremendous complexity and expense of & modern
scientific expedition and how small relctivelj, is any one
kind of study, such es diving, in relation to the whole.
Presiding over this mad scramble of people who were wrang-
ling over places on the schedule, ship time, money for new
instruments, and the design of the winch was Dr. Roger
Revelle, the director of Sorippfs Institution of Ocesn~
agruph3>and coordinating the day-by~day progress with a
froth of letters, directives, phone calls, requests,
requisitions,and work orders was John Isaacs, his specisal
assistent, ‘

wWhen tho-Forilog sailed from San Diego on September
25, 1952) the ctnn, :g_rmnda rumbled with a great sigh of
relief and John and I relaxed with a fifth, for it was three
woeks Yéfore we had to fly out and meet her in the Marshalls.
k——"'Sangﬂggebn bo&rd.-buriod in the mass of sclentific gear
which choked the laboratories and flooded the after deck,
vas a gset of free-diving equipment. The battle to see the

underside of the tropical seas was helf won.

In the diving equipment on the Horiszon were several
major items, Most important, for it was hardest to locate
and get installed, was a suitable air compressor --- for
high pressure eoupronsoiz capable of filling our air tanks
to 2500 pounds per square inch are rare. But find one we did,
and with a 5 HP motor and a suitable cover, it took 1ts
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station on the boat deck. For a reservoir, and an air clean-
ing and drying unit, we had two large steel bottles hooked
into the system,one of which was filled with silica qe(
and thru which all air passed on its way to our lungs. 7This
unit worked beautifully thruout the voyage and was capable of
£iliing & single bdottle tank in about five minutes.

Also along were theAqualung regulators and bottles;
four of each, (When the Baird joined the expedition, it
brought several more). Iashdivorj eweh carried ib‘ir'cwn
face plntgf, swim fins and small gear,

Then there were the cameras. For still shots there was
the Rolliflcx mounted in a water-tight case imported from
France whioch, for depths to 50 feet was quite successful ===
but we never cared to risk it much below that; Jjudge by the
plectures in this book. Last of all was my pride and Joy ===
the Ferjchn., For years people have been putting ordinary
cameras in boxes to keep them dry and attempting underwater
photography; but looking at the Fenjohn one feels that here,
at last, is a maehigg_whiah was designed purely for taking

¥

underwater motion pﬁiﬁﬁroa‘

First of all, it takes good l6mm plotures, fifty feet
at a time, but besides that it is aesthetically pleasing to
one who appreciates fine machinery and fingertip control.
Moreover it is painted orange ~~- a color that is as ire
resistable to an adventurer as it is to a bull, (This is
said to be a safety feature but I think it's pure salesmanship).
An orange bullet wl th solid handles and black dials for the

thumbs to turn ---~ one each, for film speed, shutter opening,




9

filter change, and focusing. The view-finder looks right
thru the camera case and while watching the subject, the
operator cen also see how the camera is set and watch a
little neon light flicker when the trigger 1s held down,
In the back 1s a valve for péossunpizing the case against
possible leakage (easily done with a couple of little COp
bottles)., Also an underwater lightmeter,

In my sales talk to the university powers I included
all thoaevggg:;ore t00 <=~ and in glowing lsnguage =<~ until
I was allowed to spend $2000 on its purchase, Never was
money better apent for now I could not only go to the south
sea bottom but I could bring some of the best moments back

with me, Corals and bright fish into the lecture room,



SHALL MAKE Yyou FReEE ~-D(viNG

I1I THE TRUTH SGDAINING

This is an acoount of diving adventures in the south seas,
However, there are so many misconceptions prevaelent about
diving that a general discussion of diving and of diver
problems will probably make the remainder of the chapters
more intelligible. ‘

Man's natural habitat is on land but although he is a
land mammal, he is alsc the most adaptable of all animals
and can readil?rloarn to exist under uator for short periods
of time, Many ntanﬁls. such as sea lions, whales and porpoises,
have substantially the same body organs as man and happily
spend their entire lives in the water; thoir prinecipal advan-
tage is that they can hold their breath longor.

Types of diving
e problem of staying underwater then becomes mostly

a matter of air uupply and there are two obvious solutions:
Man can hold his breath or he can take some of the atmoaphere
with him., Many divars have become very aucceéntul at hglding

thelr breath and, as we shall see in a later chnpter, dives
A moré
to over 100 feet for two minutea;;%e not exceptional, Diving

without an external air supply is called skin diving.

mb§ next simplest form of ailr supply is a bottle of
compressed air? carried by the diver from which he obtains
(exivle rvbber
a breath "on demand"., That is, he holds a,tube in his

wSome free-diving equipment uses & pure OXygen SupplLy}
this 1s known as the slosede~circuit system for there are no
escaping gases. The exhaled oxygen - CO mixﬁurt 1s passed
thru & lime cannister which removes the Additional oxygen
is added continuously to replace that conngno Because of
the danger from oxygen polsioning such apparntua can only
be used ?t pressures of less than one atmosphere. (33 feet of
seawater
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mouth and when he wants & breath he sucks in air, when he
) exhaled q35,
is thru with the air he foreibly expolll it. The expadde®celr
-m large
high in coa,m to the surrace u bubles, Divers who
carry theilr own air are called free divers. They may or may
not wear a suit for protection from the cold., The word"free"
indicates that the diver is not tethered to a surface 'air
~ supply and can move freely about without danger of fouling
lines to the surface, Usually free divers move about by
swimming in & more or less horizontal position since they

have neutral buoyancy and are.essjentially weightless, mm



Underwater the swimmer pr:;:;:”zrkselr moatiy by using the
flutter kick which, with swin fins, is quiteJefficlent but
occasionally the arms are used with a breast stroking motion
for addisional speed. To orient himsclt in the water ho»uscs

arms and hands in unaviodably graeetul motiona whioch often |
appear %o be waves, signals, or meaningful gesturea to the other
divera.(When signals are necessary, they are best done with
fingers aoopmpanied by appropriate grinting sounds in which an
occasional ﬁord‘oan be diatingniahed) As the swimmer moves along
below the surface the bubbles of his past breaths rise bahind’him.
each a little highar up and a little turther back; a stairoase

of mirrored muahrooms rising from the never-never land ot dittuaed
light and quiet swaying water to the naked reality of the aurraoe :
with i1ts harsh bright links ‘and gariah red colors .,




Free - diving devices}both oxygeg*ggaigéépreesed air, are known
.proreasionally as SCUBA (for self-contained underwater
breathing apparatus); there have been a great mony varieties
bullt which have been successful in varying degrees, The
real birthplace of this kind of diving is in the Mediterranean
Seﬁ where the water is warm, clear, and near population
centers; here also the best equipment has been developed
ineluding the Aquelung which iz becoming widely used thru-
out the world.™ ‘

Personally, 1 am inﬁlpnod to face in the zeneral direcsion
of France and bow my thanks to Capt, Jaqu@s Yves Cousteau and
M, Gagnan for thelir inventlon of the Aqualung which we used

exclusively on this expedition, Iﬁyhaa_the simplicity achieved
only by brillian designing,
¥By no means the only SCUBA that is availeble, Swe¢den
makes the Varbel, England the Peparty sult, and the Itelian
Pirelli company mekes several models. In the U S there have

been avallable at varioua timas the Lambertson lung, the Jack
Brown.

+Gapt. Coustouu's story of the designing 1a told in the
October, 1952 issue of the National Geographic Magazine,
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The remaining class of divers & called line divers;

" they are connected to the surface by a hose thru which they
receive their alr supply. On the surface is a man called a
"tender" who sees that adequate sir is being furnished to the
diver either from a hand pump, compressed air bottle, or
compressor. 4in addition he "feels"™ the diver by holding to
his life-line and pays out or takes in the lines as requested
by short jerks on the life~line from below, The basic feature
is that the air is furnished from the surface,

There are two principel types of line’diving gear; the
nhalldw water outfit and the‘deep-sea dress, The U.S. Navy's
shallow water gear (good to 60 feet) consists, primarily, of
a triangular face plate which covers eyes, nose, and mouth.

This face plate has a little valve on one side by means of
which the diver can regulate the flow of alr into the mask

- and a simple flutter valve for releesing the excess alr,

Fresh air and exhsled air sre mixed in the mask and the excess
is forced out the rluttqr valve by the incoming fresh air.

In addition to the mask, the pavy version has a light-welight
waterproof canvag sult which ;; worn over hegvy underwear,

The sult seals around the face under t he edge of the mask but
it 1s not essential to the system and in warm waters is rearely
used, ver wears weights to hold him down and ususlly walks
or erawls on the botfgfﬁ,zihs'standnrd” diving suit or "deep

P “sea dresa® i1s the type of diving equipment best known to the
public since it is frequently cartooned. It too, is supplied
by air from the surface but there are several notable differ-

ences from the shallow water gear, PFirst, there il 8 large



drown out what there is)7 To licten ;

i3

brass helmet with several glass ports which ie connected by
means of & breastplate and bolts to a heavy canvas suit,
S8econd: There i1s a free flow of alir between the holmaf and the
sult and in the helmet is a valve which the diver can push
with his chin to release sirj this gives him weight contrel.
Thirds There is a telephone system so that the diver can
talk with his tender on the surfacej this 1s the great
advantage of the deep-sea rig, Today, most salvage and harbor
diving is done in such suits. They are bulky, heavy (in air
they u.pgh es much as 200 pounds) and expensive, Worst of
8ll, when used from & ship (the usual situation), the ship
must meke a two point mooring* so that it will not swing
and foul the lines; however, most ocld-time divers consider
the use of any other gear sulcidal, Une version of this
sult intended for very deep dlving has & special helmet and
is made so that an artifical atmosphere which replaces
nitrogen with helium can be usedg,(thil decreases the de=~
compression time considerably). w |

Underwater the important senses are touch (how the water
feels) énd sight. Smells and tastes are those of the surface
or bottled air and there is relatively little sound in the
audible range (the noise of the divers bubles is likely %o
divnn'ttcpa breathing.

7;. 2

Loy o moment 1T hnmgs nnina thc 40mand¢ix)ekgiamlnmply of the °
rig it 18 GUBtOIarJ for the diver %0

Aqualung; in the deof;f]‘
shut off his air temporarily while he listens on the teiephone..\
Both methods eftectively stop the noisy bubbling of the
escaping air. Near the ship we ocould hear the ping of the

echo sounder, the engine room noises and the explosions of the

* Put eut anchers fere and aft.



T7,N.T from the seismic surveyihg dut for the most part the
ocean secms quiet to a diver.

The water feels wet---but only at first. Cnce below the
surface the experienced diver's mind becomes occupied with his
current job and there is no deliberate thought given to the
simple funetions of breathing, of clearing the ears , or of
feeling the water. It becomes a natural element and is noticed
no more than the air about you now --- except afi one point, the
thermocline, The underwater swimmer somehow accepts the water
temperature at the point that he enters the water as being normel
.and adjusts himself to it bot: mentally and physically, cold
though it moy be. A8 he decends the water becomes colder; not
gradrally but éll at once. That is, there is an upper layer of
water, all about the same temperature, which 1s separated by
a definite doundary <from a lower layer which may be from two
to ten degrees colder. The boundary  between layers is called
the thermocline and it may be a distinet shock to pass thru it;
one touches it and hesitates like a man considering a cold
finale to a shower. The thermocline may be anywhere from ten
toc 300 feet below the surface and it varies from day to day
at most places; sometimes the.goldowater lies in puddles on the
sea bottom and sometimes it is closer to the surface near
shore liké waves running up & dbeach, Almost always it 1is preson*-,,
and distinctly reminds the diver that he is in a foreign element.

Things look very much the same finderwater as they do in alr |
except that they are enlarged to about half again(agtlgfg; as
one 1is accustomed to seeing them; all objeects do remain in
correct proportion however, A fish seen and speared underwater

becomes dissapointingly small on deck and abalones that have




look=d as dig ab a basket on the bottom turn out to be barely
legal., 'n fact this phenomena may account for the large dis-
ecrepancy in sizes between fabled fishes that "ot away" and
those actually caught. Probably a diver coined the phrase
"ham handed" when his hand first erossed in front of his face-
plate and his fingers looked a; big am frankfarters.

The underw-ter world is a tremendously colorful place
and in the tropiecal Tacific the plants and animals make liberal

use of all the eclors of the spectrum.
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Fish are striped and

spotted and banded and speckled with ineredible colors. Wwhy,
I do not knowe It could not conceivablqke protective color-
ation for all of them; in fact they aitract ettention, The
algae are a brilliant green, the corals white and gold, the
ahrimp-red7and to be with them on a shallow, sun~-splattered
reefl without a color cemera 1is frustrating indeed. Unfortue
naetely, these colors are only seen at their full value near
the surface. Below about 15 feet they start to become dull;
the red portion of the spectrum is absorbed by the water lnd‘
goes first., At 60 feet only blues remain., This is the unkind
paradox of diving, for the attraction that effers the strongest
lure disseppears first as one dives., Of course the diver
can carry his own light and see the colors as they really are
at any depth but this has not yet been made a convenient thing
to doe. The n-grappoarsncc of familiar subjects is most strik-
1ng «=-=~ particularly the surface of the se& as seen from below,
Instead of the familiar peakede-up appearance cf the waves
and wavelets one sees their convex undersides., Hereafterg when
fishing,don't worry about fish you can't see seeing you and
being scaredj it is Just as difflicult to see out of the water
from below &8 it is to ses into it from above., Puddles exist
underwater,too; puddles of air., Under flat or convex surfaces
air becomes trapped and looks from below Jjust like a clear
puddle of water does on landy it slops around, has a smooth
silvery surface and you can gee your reflection in it.

The underwater weightlessness of all objects is a new

phencmensh for us air~dwelloré§for all objects are buoyed up
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by & force equal to the weight of the water they displace.
If you have ever thought about what fun it would be to live
on the moon which has one~sixth of the earth's gravitational
pull and where you could jump six times as high as you can
on earth, consider the things you can do underwater in a
free diving outfisd., There you oan make the effestive force
gravity whatever you wish by carrying the proper upights:
you can hover, float, or sink in a weightless ballet. Rocks
fall slowly and buéioa rise slowly. Hair and seaweed stream
under the influence of minute currents. Fish make li#tlg
courses while they swim straight ahead, for the water in

which they are swimming moves with the waves,
Pressure :

Most misgonceptions about diving are caused by a lack of
understanding of the effect of pressure on & diver., Many '
stories have been published about divers in which it is made
to seem that the diver is in great danger or even pain
becauses of the weight of the water above him, This is not
an accurate picture; #ctu;lly. the diver feels voiy much the
same underwater as he does above it, It is true that the
total pressure on a diver is very large but it is not resisted

by his body --- or by his diving suit, Whether thpdiver wears

& suit or not the pressure on his body is the ssme since the
pressure of air inside the suit is exactly the seme as the
water pressure outside, It is simple to calculete the pres-
sure on the divers body. sotwqtor pressure increases about
half a pound per square inch with iach increasing foot of

er 3quove wweh (PS 0 )
depth; at 20 feet the pressure i1s about 10 poundsy at 50 feet




about 25 psi, and at 100 féet about 50 psi. The average surface
area of a man's body 1s roughly 18 square feet or 2600 square
inches. Therefore the total*-pressurd*on a divers bYody at 20
fecet is 3¥¥ﬁ§ﬁ§al9_ or 13 tpna; at 100 feet, 65 tons,etoc.
These figures are huge but harmless since the humaﬁ@ody
is largely composed of solids and liquids---as imcompressibdble
as the seawater itself. Only'%;;:filled cavities such as the
lungs, stomach, bronchial tubes and head passages (all inter-
connected) are subject to possidle collapse since gases are
compressiblelewﬁ:etsgwsgver decends and the pressure incereases
the&aw volume,wil® grow smaller unless he Xkeeps taking in
additional air. So the method of resisting pressure in a dive
recduces to this: 1if the diver breathes in air which is at the
game pressure as ghe water around him there will bde no
tendency for the ::;—rilled cavities to collapse or expand
since the pressure is equal inside and out and he will feel

Just the same as he did at the surface., The pressure due to the

weight of the water is therefore resisted by taking additional

alr inside the body. For this same reason a diver must not

hold his breath on the way to the surface. Ke must either breathe
normally or exhale; otherwise the expansion of the air in the
body ocavities as the external pressure debreases vHRAY cause
trouble known as air-embolism. This mesns that the small

blond vessels in the lungs have ruptured allowing air bubbles

to pass into the blood stream where they increase in size as

the pressure drops and lodge at an arterial brannhing._rhe surface
tension of the air bubble is usually sufficient to dam the |
blood stream cubting off the &kwag supply of blood and oxygen

* In addition to atmospheric pressure of 15 psi.




to that pa{;AT the body often resulting in the feeling that
an arm or leg has "gone to sleep" and more rarely in paralysis
or even death, Damaging embolisms are said to have been caused
by as little change in pressure as eight feet (four psi). That.
deedlt  SCJBA
theoretically, if a diver inhaled,from a Q@R in the deep part
of a swimning pool and then surfaced whilé holding his breath
he would be apt to suffer seridus internal damage. This
situation is not to be confused with that in wkich the diver
takes a breath at the surface, djves to any depth and then
returns to the surface to
/breathex out again, for in the latter case the walls of the
lung cavity remsined in compression thruput the dive. In this
respect the lungs act like a balloon and will stand a lot of
compression (squeezing) but a very linited amount of tension
(inflation) without bursting. In a standard deepaQOa diving
suit this changing pressure is taken care of by the fact that
the flexible suit always maintains the same pressure as the
water outside as long as it is recleving sufficient air from
the surface and thus there is always a large reservior of air
at exactly the right pressure from which e normal bdbreathing
is easy. In the Aqualung, there 1is no large alr rcservolir
compar~ble to the sult and the diver must suck his breath from
a small air chamber whose pressure is intermediate between
that of the bottles and that in his lungs; as he sucks in the
differential pressurs on a diaphram: opens a valve and high
pressure air moves thru a tiny hole into the intake hos¢ where

it becomes the same pressure as the outside water and his iungs.




After the air is used it is expelled but this may have taken

. some time and if the diver has been rising rapidly he may have

had the air in his lungs over rather a large change of depth.
Thie is a dangerous situation andlfrce¢divera are particularly
warned to exhale as they surface.

Temporarily the diver does feel pressure ohanges in his
ears but he can quickly oorrect this discomfort, The human
ear drum or tympanum is an elastic membrane that separates the
visible part of the ear, which is open to the surrounding water,
from an air-filled chamber called the middle ear, The middle
ear in turn, is connected by a small soft tube ( the eustachian
tudbe) to the pharnyx or :hroat cavity. As we have seen, the
pressure of the water must be resisted by air at equal pressure
from within the body and although the other air-filled cavities
are connected in such a manner that air flows easily betiween
them, the smallness of the eustachian tube prevents rapid flow
of air to the middle ear cavity. KNature has deliberately made
this tube act like a small flutter valve so that we will not
hear our every breath; at the same time the mechanism of awa&lowing
or yawning has been provided so that the passage can be opened
for short periods of timq.~As 1t opens & olick or pop 1is heard
and nearly everyone has experienced this in an aireraft or a
fast elevator, whm the diver decends water pressure causes the
ear drum to b:lge inward and a feeling of discomfort or even
pain is experiénoed; in order to relieye this annoyance he must.

force air thru the eustachian tube into the middle ear cavity

80 that thé eardrum will be supportdd by air pressure from the

inside as are the walls of the bodip's other air-filled cavities,

To move air into the middle ear the diver can swallow ( but




.

this opens the tube only momentarily and must be repeated a number
of times to be effective) or he ocan clamp his nose in some way,
close his mouth and blow (snap s diaphram). This considerably
increases the internal pressure and the air flows rapidly into

the middle ear. Try it noww“bwith & face plate on the diver
usually finds it easiest to elamp his nose by holding the soft
rubber bottom of the mask tightly against his nostrils with

one hand. It is usually necessary to prcform this maneuver about
every fifteen feet in decending but because of the flutter

valve action of the esutachian tube no difficulty is experienced

in ordinary ascent, If an exocessive pressure change comes

toc rapidly, the eardrum may burst and when it does a loud explosivc”

sound is heard accompanied by pain and nausea, This 1is rarely a
pernanent injury and small bregks in the membrano heal within

& few weeks; some divers have experienced this muany times. This
rupture of the tympanum is most likely to ocour if the diver

has a cold, sinus trouble or similiar infections; aut this time

the tube walls may be inflamed and unable to open thus muking

it impos-ible to balance the water pressure from within. Obviously

it is unwise to dive with such an infection.

A WA T v~ N R



Diving ailments
There are certain ailments associated with diving in addition

to the air-embolism difficulty already mentioned and although these have been
kighly publicized, they are fortunately quite rare. Best known is the “bends*
or decompression sickness. When a diver decends to considerable depth and
remalins there for some time, nitrogen from the air in his lungs slowly goes
into solution in the blood stream and thence is distributed thruout the body
tissues. hs long as the diver stays down, the nitrogen in the t.is#uo causes

no trouble and as he starts upward towards the surface and the pressure relaxes
it returnq thru the blood to the lungs and is exhaled---if the awcent im
(called decompression) is slow enough. If he returns to the surface too raphdly
nitrogen bubbles may form---much in the same way that bubbles form in carbork ted
drinks when thea'gg; is removed. These minute bubbles form generally thruout the
body and as the pressure continues to drop while the diver rises, they oxpand
and distend f.ho surrounding tissue. iiost tissue is rather elastic and simply
stretches a little so that the diver is not aware of the existence of the
bubbles but particular tissues such as scars and joint capsules are inelastic
and bubbles trapped there are restrained from expanding which results in the
painful bends. The accepted treatment is to lower the diver back to where the
pressure is high and then riise him again very slowly. |

Many data have been collected and tabulated on the times that a diver

may work at various depths and the times and depths of decompresaion necessary
for the complets transport of nitrogen back into the blood and out the lungs.
$hese data are known as the"diving tables" and all professional divers refer
to them constantly and rise to the surface at rigidly prescribed rates. For
shallow dives of lsss than one hundred foest and one hour like most of those
described here, no decompression is necessary. In fact the limited air

supply of mo-t self-oontained di,vink gear 1s likely to keep the free-diver
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from getting into decompression trouble. Since he carries his entire air
supply on his back, he must remember that when making deeper dives with
larger tanks to time his stay below so that on the deliberately slow rise

that is necessary for decompression he will have enough air.

Occasionally divers get a very gay feeling like that of having had a
few drinks too many. This is called nitrogen narcosis and is initself not
harmful. A diver however, requires full possession of his fascmiiys to
survive and is likely to do something foolish that will result in a serious
accident when in this condition. Rigid physical examinations are used by the
Navy to reject men who “get high on two beers"; experienced divers learn to

recognise their own symptims and return to the surface immediately.

A more serious problem of the free-diver is that he may be in danger of
exhausting himself by overworking in the unusual element. Living in cold
water, breathing against the resistance of the lung, swiuning a;ainst strong

currents or otherwise working hard, all contribute to fatigue and should

‘be guarded against like any ot.er physiological difficulty. The underwater

swimmer must know his strength limitations and stay well within them,
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THE MARSHALL ISLARDS

The first leg of expedition Capricorn took us to the
coral atolls of the M rshall Islands where tropical diving
is a3 its best. This is no colncidence either, for the waters
where eoral grows 8o well are the ones in whieh a diver is
the happiest, and of the two, the coral is most exacting in
its requirements., This greatcst builder of all time must
have conditions just right before‘he can do his best work.
water must be sunny and shallow; temperature must be beiween
75° and 85° F; and there must be a constant supply of clear
water moving past. In short, a coral reef by its mere exisgﬁhce
inddcates that diving conditions are ideal. Consider for a
moment thése fascinating animals which, 1ike the rose, have
combined fragility and besuty with an occasional warning ‘
thorn whieh 8sys to the diver,"Tread lightly and téuch gently".
Their tale has been told many times before but never, I

. believe, by a fellow dweller of the reefh.
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Great atolls from (img polyps grow

The coral ,polyp is a strange little animal rarely larger
than the eraser on a pencil; it feeds. mostly at night . by
extending small tentacles and catohing even smaller animals
called plankton which float past. Most impostant from our point
of view, the coral extrat$s calcium carbonate from the sea water
and with it builds a hard lime sheltering skeleton which i}
attaches firmly to something solid---usually another coral bdut
originally to voleanic roocks. These coral polyps reproduce By
budding new polyps €remthe margims of the olderomes
£4aedon and the new and old amimals remain together adding
additional lime to f£1ill the spaces between their skeletons. A
coral then, in the usual 8sense, is a colony of these polyps all
li¥ing a8 a single sclid unit that takes on all sorts of weird
and wonderful shapes which are popularly called by the things
they resemble. There are brain corals, antler corals, fan corals
and many others; each a colony consisting of many thousands of
animsls which somehow resemble planté and have been poetically
called the Trozen gardens of the deep". The shape of each colony
depends on the manner of_ga;::::qgnd the amount of crowding of
the polyps; 1t seeks the sun and leans with the current. No two
are alike,

With the corals and partly dependant upon them for food
and carbon i bxide live plants called ealoareous algae which
also secrete lime to form a sort of skeleton. As the reef grows
the older corals and plants dile off as the newer higher ones

stop the water ceirculation and cut out the sunlight; wave action

hreaks off and grinds up the skeletons; fish eat the living




corals dropping a trail of sand; algse die and their galéareous
plates settle to the bottom., Little by little the spaces between
the roots of thﬁ coral gar@en become filled with oalcareous
debris and passing solutions dissolve"and redeposit enough of
the lime to cement the‘particles together. Thia newly-formed
limestone offers a place for more corals to start and the process
Ovey hatf 3 milliomsquare miles of the eavths surface hos deen So created |,
go-s on and on., As the Bea level has gradually ridsen thru the
geologic ages, the corals have builded ever upwards from the
voleanic basement rock, climbing over each other to stay in the
sunny shallows they like so well., In this Qay coral rock a mile
thick has been formed 4—mewyeplsmses and herin lies the story

of the atoll,

The visible ring of breaking reefs and palm covered

islands that we call the atoll is only the surface showing of a
great mountain that rises two and a half miles from the ocean
depths; a mountain that if placed on the Colorado plains would
tower three thousand feet above Fike's Pesk. Of this structure
the bottom portion is a hard dark rock which once rose as a
volcano in its own right bdut now is merely a basaltic pedéstal
for the ever-rising limestone reefthast caps it |

Millions of years ago when the ocean was 5000 feet Jm
shallower than it is now and part of this volecano broke the surface,
a tiny coral drifting freely on the surface of the vast
ocean encountered a rock in the shallow water near shore and
adbached itself; it grew and multiplied and with it g thrived

calcareous algae, First the corals spread sidewise until the

[



island was encircled by a fringing reef which lay right agalnst

~ the original cone itself. As the ocean level rose, this reef
built straight up upon itself widle the part of the volcano thet shewed

‘ corals, needingthe
above water became smaller and smaller, In time then.n.unnnuui%lt

eacts ofthe freely -moumg woters of the surf, vefused fo grow farfrom t ond leftra quiet
notreents lagoég aronﬁ% the original 1§1and which was protected from the

great ocean waves by this 252&3:&. coral ring,now called a barrier
reef, Eventually as this slow process continued, the tip of the
volcano dissappeared below the surface and only the coral ring -

+  remained, So the reef became a full-fleged atoll with a great
eireular lagoon over the drowned volcano--- the great granddaddy
of the atoll of today.

reat storm waves break off pieces of the limestone rock
from the outside edge of the reef and fling them into the lagoonj
constant currents driven by winds :nd tide¢g sweep over the
’ﬁk shallow reef moving coral and alzal fragments with them and these
settle to the bottom in the quiet lagoon. 3So grows the great
structure; the coral building upwards on the reefs and the lagoon
f£illing with W& sediment .. = .7 oo hoonl

On the storm~flung boulders and on other hard spots in

the lagoon bottom, more corals take root and grow becoming

coral heads or knolls; massive coral fimgers reaching up thru

the clear calm water. A coral head may be as small as a

suitcase or as large as an apartment house; some reach nearly
dark blue

to the/lagoon surface where they show as light milky-green

spots and the lagoon navigator must be on constant watech for

them or he will soon 16?59 his eraft, Around these knolls the fish

congregate in great swarms, hiding in the grottoes and under the

. flat coral branches or deliberately flaunting their gay costumes
and then dodging into a coral thicket. Surely coral heads are

among the world's most beautifnl natural objects and the man who




could bring one back for exhibit, intact with its bright fish and shifting sands
and swaying water would have a priceless attrncﬁfggs/ !bég;;ono sees the gee-
Y ’/’i;;;;al processes of atoll bullding in each of its stageq(ig_g;uisin; about thtrﬂalégz)

EDaREy there are new and naked velcanees whose waters are still too muddied

by volcanic dust to allew the corals to grow; ethers are hugged by the fringing

reef and still others, like Tahitl, have an offshere barrier reef which encleses

a qulet narrew waterway around the island where light canees can travel in safety,

'Tha eche-sounder shows still another stage deep below the surface; the velcanie

mountain on which, for some reason we do not understand, corals never grew;

it tells us where the sea level was when the atolls were begun and the corals

started their climb,
o T§o rings of small islaﬁdn that break the surface are thus but a diadem ef
palm~covered coralline mounds that rise from the shallew encircling reefs of the
huge unseen submarine structure, They are lew, rarely reaching ever fifteen feet
above the low water mark am sandy, shifting their positions at the will ef the
passing waves and currents so that old charts eften shew more or fewer islands
than new exist--and in strange shapes and pesitions. In the main, the solid
reef remains unchanged although large semicircular notches in its outer rim give
evidence that pre-histeric earthquakes have shaken the earth se that large pieces
of the reef and perhaps the islunds on them have broken eff and slid down the
steep outer slope into the ;byia.. On the leeward sides of the atell an
eccasional channel or pass cuts thru the reef and cennects the lageon with the
ecean, Thru these passes the tidal waters move in and out of the lageen and the
excess water thrown acress the reefs by the breakers on the windward side is
PN drained off. The number of passes tnru the reef is related te size eof the atell

‘ and smaller lageons rarely have a pass, 8ince these deesp passes are the only

means by which ships can reach the comparatively calm lageen, the ecenomy ef the




islands and their military value depends te a considerable extent en the size ef
the lagoon and whether it is accessible by a pass,

The small lagoens may be no more than a half a mile acress and are sometimes
almost completely ancirclo“d by a single island; this is the idyllic situation
usually pictured by the public's mind, There are tall palm forests which grew
rizht to the waters'! edge so that at high tide one must wade to pass theam and
there are shell and coral beaches so white in the sun they hurt the eyes which ~—
fringe the glassy lagoon., But there is a price on such beauty, for islands where
the palms are so thick they steop the wind are invariably het, and clesed lageens
are comparatively at&(nant. Such small lagoons are found in the Ellice islands
and the Fijiab‘{rln the Marshalls the lagbona are large and quite different in
- character and at times frightening. Bikini lageen for example is over 10
miles across at its narrowest part, Eniwetok fifteen; the islands areund their
edges are relatively small and from & s.all boat near the middle one cannot see
land or even the tops of the palm trees in any direction. When sterm winds bl.w)
the downswind side of the lagoon is scarcely less rough than the ocean essid®
wwwmaneand although there are ne great swells, the waves generated within the lagoen
itself are shert and steep and sometimes as much as five feet high.

Navy landing craft, built to eperats in the surf have been trapped by squalls
on the downwind shores of the larger lagoons and battered teo pleces
_with the less of their crews, 50 that present regulations call fer the cessation
pf small craft operatiqns when high winds are expected,

Te the underwater swimmer the atoll appears as a series of feizzy-edged
bluish werlds each with different and readily recegnisable characteristics limited
aﬁ any mement by the range of vision, Above water hs sees things below not known
to ordinary mortals in the same way that a mechanic looks at the outside of an
engine and sees it operate as thouzh the moving parts were exposed , With X-ray
oyes the diver's mind penetrates the waves te recognize five distinct environments;
the outer face of the reef, the surface of the reef between the islands; the




passes; the beaches inside the islands which slepe away te form the lageon
boettom; and the coral knells, Once he has examined a particular crevisss in
the reef, a special clump of coral or an unusual knell, it becomes a scene as
recognizable te him as a blazed tree to a woodsman.
The outer face of the reef below the churning gurf is the most Aan;crous
and in some ways the mest fascinaiing of these reééépns; here there are surge
channels in the limestone, steep=walled dark canyens that offer a serrated
adge to the waves, Their bottoms are paved with cobbles and their upper surfaces and
euter points studded witﬁ:ggggncids and coral colonies., There are more and
larger fish here, including some varieties which d6 not seem to enter the lagoons,
and the desp-reaching water movement of the ocean swell, .
The surface of the reef between the islands is another ef the atell's
worldé&' Here, in waters rarely over a man's head at high tide, the corals
seem to zrow the best arnd show the most coler. Waves and winds sweep the outer
waters across these shallows where the bright sunshine warms it and the lucky

corals here get the first chance at the incoming foed supply and grow fat and
healthy as a result. -
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The deepest parts of the'ﬂgssééﬁiAto‘ﬁﬂgrlag;;ﬁ;a;é ;éuali} about ﬁhe same
d.pth as the nearby lagoon bottom itself and towards the sides of this coral-
hemmed channel the sands of the bottom slope gently u.ward until they finally end
abruptly against a vertical wall which reashes the last fifty or sixty feet to
the surface. Small corals encrust the channel walls and large gorgonian§ fans
branch from éhem; thru these the reef fishes rise to forage in the shallow

coral gardens atop the reef,
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Islands contact the lagoon via coral sand beaches thru which an occasional
pitted phece of reef rock shows; these sands slope away steeply, then gradually,

~ then steeply again until theg reach the ultimate depths of the lagoon. In the deeper

areas of the lagoon the bottom is fine white coral dust, easily stirred by a passing
fin into a fog oif suspended particles. iost important is the fact that divers can ‘reach
the bottom anywhere in the atoll lagoon} for depths over 200 feet are’ rarely
encountered., Usually however, the sandy slope and the deep bottom environments are less
interesting to the diver than the living-mf%and dives there are more often made to see
the works of man than those of nature.

last of the atoll's little worlds is that of the coral knolls on which I have
already expended many superlatives. From a ship they appear as dark shapes in the_
1light green water for which the navigator must be ever watshful but below the surface ...
thqeare seen as intricate living towers where there is no wave motion or other
disturbing influence. Here free from danger and annoyance were taken the best of

out motion piotures.




Corals and Cables

The oceanographer is the blind man of science; with his long cable for a
whlte cane he lowers instruments far down into the lightless depths of the ocean,
tap, tap, tapping at the unknown, groping for bits of truth, Never does he see
these instruments operate and frequently there is some doubt about exactly what
they did, and when, a nd how, Perhaps it would seem obvious to test these
submarine measuring and sampling devices in shallow water with a diver looking
on but this is a difficult thing to do in the cold and murky coastal waters of
the United States and ?ery few underwater instruments have actually been seen in
operation.

On a dozen occasions,the Capricorn scientists would have given their last
c¢ocoanut to have known exactly what happened to the ccring toois, or the
temperature prove, or the dredges)while-these were on the bottom over two miles
below - and in frustraticn the most far-fetched explanati ns were considered
for inexplicable records and reactions, but the security of the whole truth was
missing, Not all measurements of the ocean's strange whims and changes need be
made from & ship in dsep water however; waves, for example, are best measured
by ipstruments resting on solid bottom where the water is shallow,

On an island in the Marshall group we wanted to masuro’;hof:em waves ml’f’
@epsbn the Western Pacific so that we could compare the data with records of
waves arriving on the California coast, In the instrument that was devised,

a pressure-sensitive box or head is firmly mounted on the ocean bottom in water

about 60 feet deep and from it an armored cable containing insulated electrical cond-
uctors leads ashore to the graphical recorder and power suprly. The weight of the
waves passing over the pressure head ccmpresses an elastic bellows and an

electrical impulse is transmitted thru the cable to the recording device on the

beach where a pen neatly draws the shape of the sea surface on an ever-moving

roll of paper. From this record the height and frequency of the waves can be



worked out if the relationship between the pressure oh the bottom and the
movement of the pen has once been éstablished,

Time for building the complex wave meters was short; time for collecting
data with a ship standing expensively by was even shorter. How to improve our
efficiency?

We knew from past experience thzt the underwater working conditions would
be good,so here was a chance to try something new which would save valuable
time., Underwater swimmers would help install the instruments and work with
them on the bottom. This was a new use of the fres-diver and tue first halting
step forward in & program of, "see ﬁhe wheels go 'round underwater”,

Somewhere along the fifty-mile perimeter of the atoll we would measure
waves and the first problem was the selection of a suitable site., After
narrowing down the possibilities a great deal on the basis of exposurs, bottom
topography, and nearness to an island, (convenient for & recording station)
the ultimate choice would be made by underwater swimmers,

Warren Beckwith, Todd Carey and I shared the work, and althou(h we were all
experienced worki..g underwater off Southern California there were many naw‘
unknowns., The foremost thought in our minds was, "What will the sharks do?"
for we knew theum to be abundant thruout these seas, We knew little or nothing
about which animals and fishes were polsonous, whether there were dangerous
eels and groupers abcut,or if the waves and currents would drag us over the.
sharp corals., Would we need protective clothing? Is it better to try te
wade across the reef with a lung or risk teking a small boat outside the
lagoon? These qpestioﬁs we asked ourselves but they were comparatively
academic; it was the sharks we vere concernedAabout and every time we men—
tioneg that we were going to dive in these waters we hsard another shark story.

(It may be that there was originally only one story but in the telling and
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retelling it divided and changed color until there were many). At any rate we
took some priclntionl. Divers were to carry knives or a short wooden spear

with a dull iron point; there was to be a shark lookout on the boat who would
warn the men below by pounding on the bottom of the boat; and the lookout was

to carry a gun to shoot at any sharks he might see., This




latter item was really intended to occupy the time of the men in the beat so they
would not become too bored or worried for we all knew well that a bullet will not
penetrate water over a few inches and the chance of dmgink a shark at any dis-
tance was infinitessimal., The gun however was very handy for sinking passing
cocoanuts and had the effect of making the swimmers very careful not to break
the surface anyplace except alongside of the boat, Whether or not the lookout
would have even aac\an a shark or not 4is doubtful, for although I have often read
"~ that one notices sharks when their black dorsal fins are seen cutting the water,
this turned out to be a very rare sight even when sharks were all sboutj almost
always we would find sharks below of which the lookouts were unaware, If the
lookout ever fired a shot in anger I do not remember it and although shooting
at sharks from the ship became a pastime later on yione ever seemed to bo hurt,
&€ the mtoll _

Our first reconaissance of the southern islands and reefs QEENEIR answered
many questions —-— both about cable sites and sharks, Using a borrowed DUKW
( the Army's amphibious truck) which makes an admirable diving barge, our party
was able to land on various islands, cross the less rugged reefs and inspect the
unknown waterways free of the usual small boat problems, For the DUKW is a
wonderful hybrid having the best features of the Ammy truck and the Navy landing
craft, It has six wheels with heavy ribbed tires and when power is flowing to
all of them the DUKW is hard to stop ashore; in the water with wheels seither

turning or disengaged.a large propeller drives it as a boat at nearly six miles

) ‘

per hour, The wheals hang down on their springs acting as excellent undgmtor \

bumpers and although this causes considerable drag which slows the craft down |

somewhat ):\.t also giyes stability achieved by no other small boat so that they o

ride easily thru the roughest sur;t.lwéﬂ:oy':lr; ;d:xgeﬁu]; :a l::‘lﬁa:);‘ *{ ‘1?\::51 ':‘.&m“ ‘m.\:}\%
The first dive was made off MIRMRMKQ where a narrow channel of white

sand bounded by ragged living reef sloped abruptly frem the island into deep

water., This channel looked like it might be an excellent place to lay &

submarine cable where it would free from sharp coral edges which might chafe

and damage it; at least it was one of the most promising possibilities. We




eased the DUKW out across the shoal sands until its wheels were just touching
bot.tonm"‘di'odd and I in Aqualungs dropped off into the shallow water and swam
slowly seaward along the bottom, Almost at once we saw & large turtle only a
short distance to one side making frantic and erratic flipper moticns to get away
and, since it was the first I had seen; I was tempted to follow it but with
great resolution continued the survey, The sand bottom had been formed by
currents into giant ripple marks or waves of sand as much as two feet high
anc five feet from crest to crest,and in the hollowg of the troughs were
fascinating shells and coral fragments, Here too there was a tenptatioh te
dawdle but this time the sight of an approaching shark changed my mind,

Now was the time to find out if shark stories were fact or fictionj; if
we were going to continue to dive in shark-infested waters it was absolutely
ne;esaary that we know how we stood, The fellow who was approaching was & grey
shark about five or six feet long and perhaps weighing 180 pounds——roughly
my own size. I got out my small pocket knife, opened its l;rgest blade and
headed for the critter; as I did the picture of Peter facingltho wolf with a
pop-gun flashed thru my mind, He, or she, looked a little surprifed and
@urned away; I followed him from the sandy area thru a little valley in the
coral swimming faster all the time but without the slightest intention eof
overtaking him. Finally with an exasperated air and one swift flick of the
tail)he instantly tripled his speed and dissappeared from sight, The issue
was decided, for the moment anyway, and I turned back. Just what I would have
done with a beligerent shark is hard to say,for the little knife blade (not
over three inches long) would ha¥e inflicted a more infuriating than

damaging wound.




We continued along the sandy river and tho endless blye of deep water
T 2lw2ysS Think of % 28 the color of =t l'\\t%/‘%

appeared ahead j the bottom curved gently downwards then stecper and steeper
until it must have sloped' sixty degrees or more. The sand waveslengthened out
and somehow changed into a staircase-like succession of narrow rock ledges with
sand falling in waterfalis the dozen or so vertical feet between then; Steps
descending evsr more steeply into the abyss. Here the sandy channel had 'ideda
to over fifty feet and on each side the reefs stood vertically; clean-cut blask
buttmsges that rose from the deep past us almost to the surface, At about
sixty feet there was a school of fishes with three small sharks (m °f;ur feet
long) circling them but they gave no sign of seeing us although we approached
within fifteen feet or so. A pressure head could probably be installed on one
of the ledges but it would be hard to de———and if it slid off it would be gone
for good., We would huve to inspect other sites before making a decision and
turning, étarted back up the slope, On the return we found we were bucking
quite a current; this should have been no surprige because it was evident that
the sand river was maintained by some special force but it was a little dis-
couraging to swim at maximum speed and barely make any headway., We knew we
could not keep up the effort long enough to get back to the DUKW in the channel
80 we swam to one side and worked our way along over the shallow reef rocks where
the current was slower and where we could grasp the corals and pull ourselves
along the bottom, It was work but we made it back all right, climbed aboard thefloating
truck and qoved on.

The next prospective location was in one of the deep passes leading inte
the great lagoon between two small islands., From each iéland a table-flat
reef covered with growing coral extended a hundred yards or se before it dropped
away into the qparier—lilo wlde passage vwhere the tidal waters of the lagoen

flowed ;ame becauss the pass was short, deep and well exposed to the ocean, it




was possible to measure waves near its entrance, Near the sides of the passage
where the water was from thirty to seventy feet deep>it was possible to see
bottom from the surface and I clung to the side of the DUXW with my head under
water as it plowed slowly alon;)looking for a likely spot. dJehn Isaaci rode the
forward deck with the riflo.at "ready” and a fierce bandolier of cartridges
aroﬁnd his middle---he fired occalisionally at "suspicious objects” and told
long sad tales about how zreat sharks of twenty or mere feet long were likely
to be cruising about in such passes, He didn't really convince anyone but the
conversation kept the kibitszers busy so that the divers could work in peace,
Warren and Tedd dove to make the next examination, They had hardly gotten

into the water when both surfaced, spluttered scmething about a lot of sharks
around and disappeared again brandishing knives. 1 put my head undw#h1> mement
but could not see anything and so climbed back on deck and stood nervously
awaiting developments, The current was fairly strong and by watching the bubbles
break the surface we could see that the divers were being carried along out
to sea. I was really as much worried about the current as about the sharks,
In a few minutes Warren surfaced nearby and said,"There's a big one circling
Tedd", (it later turned out to be only about six feet but that's big enough
in some circumstances) and a moment later Tedd broke the surface about fifty
yards away apparently to see where he was, "Come back", I ordered, |

_ Tedd removed his mouthplerc long encugh to holler, "I'm more afraid of
the shark than I am of you" and was gone again, Apparently by this time the
shark had gotten dizzy or otherwise discouraged and left and soon the two
divers were back abeard., "A very good lecation", they confirmed, and it was decided
to make use of this site. We dropped 3 7n9r/(€r~buoy ond colled T a 0/?,



The cable which was to be used to connect the pressure-sensitive element
underwater to the recording devices on the beach was stored on a large spool on the
after-deck of the Horigon. Because of the danger in operating the ghip close to the
reefs in the swift and changing currents of the pass, we elected to use the old
reliable DUKW for cable laying. Selid in the water, slow but powerful and abls to
take the shoreward end of the cable across the reef and up the steep beach to the
ultimate destination, the DUKW was remakably suited to this purpose. As always,
cable laying was hard work, right from the beginning, and many hands were reguired
to unspool the steel and jute covered cable, bass it into the DUKW, and neatly
¢oil it there in large figure-eights,

After that the anchor, made from an eld rallroad wheel and weighing about
300 pounds, had to be loaded aboard (in place of the spare tire) and the pressure
instrument spliced to the cable, We were lucky on the weather for although it was
never rsally tad, on some days it was better than others and‘on this day the lagoon
surface was unrippled so that the reflscticns of clouds and cocoanut palms waved
at us from npeliow., Just right for tunis iind of a job, and with half a dozen not-too-
eager beavers aboard, the DUKW headed for the instrument site in the channel |
leaving the Horizon anchored in the lagoon.

On approaching the’selec;ad location the first difficulty became apparentj
whereas we had surveyed the cable path at high tide, the cable would have to be
laid at low tide. This was not exactly a surprigze for we had caleculated what the
tides would be, but the reef turned out to be too rough for the DUKW t9 traverse
witﬁ much weight on the wheels; partly waterborne it could have readily crossed
the decep holes in the live coral reef surface, Pressed for time as we ware, there
was no waiting for the afternoon _high tide; the cable would have to be laid now A
at a nearby break in the reef and moved to iis final site by hand later on.

The plan was to drop the anchor and instrument slongside of the marker-buey
and them run the DUKW in slowly along the Eigiiaéoursa allowing the resistance of

‘ "
the anchored end to drag loops of cable from the carge hold as we went, Stay out




of the bi;ht{\waa the oft-shouted watchwerd (mecaning don't get a leg caught in a

loop going over the side or it will drag you over with it). This scheme worked
beautifully and in half an hour the job was done; as a truck, our craft climbed

up the beach and with less than 100 feet to spare, dropped the shoreward end of the

cable alongside & & tent that another work-party had set up to hold our shore station,
Hushed and sweating in the still hot air>our breath sounded noisy as we huddled over the

. ohmmeter to check the resistance of the éable. Infintte to ground! (no leaks) And

we give a sort of gasping cheer and relaxed; we were over the hump -——- but there was still
a lot to do,

Inside the tent there was a h:ap of batteries, instruments, tools, C-rations,
extra chart paper, and momentarily unidentifiable ba@xes. By lunch time these had
been organized and assembled, our wave recorder was working and the situation looked
pretty good but two major items remained to be done: the cable had to be secured to ;
the reef suriace so that it would not wash about or chafe when the waves were large,
and the instrument had to be calibrated.

After a quick lunch and a quicker siesta we went back to work for ironically
time was our scarcest commodity at this timeless atoll., By now the tide was
several feet higher and we couldswim above the surface of the rough reef, stand on
the highest corals, and skin-dive to the deepest holes, Since the reef was over
& hundred yards wide, it was necessary to move t.is much cable sidewise for nearly
fifty yards, Five of us, spread along its length);uggod, dived and freed the loops,
and tugged in a new spet. Since we couldzgnly)cafiy\a few fest of the stiff and
heavy cable at a time there was always & loop dragging bottgn. The blasted thing
hung up like a comb in a sheep dog)but little by little we worked it alonga'”én the

verﬁe of utter frustration K finally suceeded in placing it safely in a meandering

)
slet in the coral where I hope it stays forever.
Then on to the final step which required diving to the pressure head at the

end of the cable some sixty feet below. Fer this we piled the diving gear in a




small skiff, rowed out to the marker buow)ani tied up, and descended to work with»
an instrument on the bottom. As I went down the buoy line, it was necessary to mske one .
stop to clear my ears and as I hung there for a moment gazing vacantly out thru the
clear water, four miniature space ships app:.ared moving slowly towards me,

Polished aluminum bodies with perfect strezmlining and control windows like

.large unblinking eyes3 as they glided slowly towards me I could see the long

row of windows along the side and the jet propuls —— Ne! they were riahj but
automatic non-living fish., Unbending except for the tail, they did not move like

a fish; no scales were visible, only their dull metal hulls; and as they hpproached,
passed and dissappeared again in perfect formation on an unswerving course)I

had a. strange fesling of unreality; Buck Rogers himself would have been scared out
of his space helmet by such a sight. Deg-tooth tuna, each about four‘feet long

and any one of which would have been a wonderful ueai for the entirs ship's
company. So the diver sees at unexpected times and places the endless wonders of

the deep,

Calibration 1s a commonly used technical word which means that the response
of én instrument is related by a precise test to the actual physical changes that
it is supposed to be measuring. Almost everyone has dalibr&ted the speedometer
on his car by running it over the "measured miles" marked along many roadsides;
from this one can find out if it reads too fast or too slow:? Perhaps at the end
of the mile the milometer will read a tenth more than it should; when it reads
50,000 miles this calibration is recalled and mentally one calculates that the
car hagigggiplmly a little over 45,000 miles, Scientifiec measuring instruments
are usually calibrated very carefully before and after evo#y us@ 80 that'thero
is absolutely no doubt about the quantities that they mcasured and our wave
meters were no exception —— but the problem at first seemed a tough one. New

the time-honored method of making calibrations would have involved,in our case,

the creation of an even set of ocean waves of known height (a very difficult



thing to do); we would then have set the pen to move six divisions on the record
: paper for a sixefoot high wave, four divisions for a four-foot wave and so on. |

It is of course, poasiblé to simulate such pressure conditi.ns in speclal tanks

ashore but we had no time for that; moreover our instrument acted differently

in every depth of water,

The calibration proce#dure we used this day was unique. but straight-
forward and it showed us beyond all doubt. exactly what the instrument would de
on a day when there were waves, The only equipment used was a folding rule.

The bottom was light and pleasant with flecks c¢f dancing sun on the

irregular slope and & hundred feet to one side, the dark reef rose steeply without

)
its usual ominous appearance, The railroad wheel on which the instrument was
mounted was surprizingly easy to move and I dfagged it down the slope to & more
level location where it would not be moved by the sometimes sirong currents,

Walter Munk arrived on the bottom and we set about the calibration.
This wave meter really me:ssured pressuré——any pressure; so that any change
isn the height of the water above the pressure head was picked up == and
presumed by those who watched the record ashore to be a wave. Thus, in order to'_?
make & record that locked exsctly like a series of five-foet waves it was only %

necessary to raise and lower the pressure-sensitive element five feet & few times, '

This 1s exactly what we did. Walter held the rule vertically and I stood, legs K
!
apart, stomach braced against the haléaxle until, by carefully adjusting my \

leg-aspan, I was zble to make the top of my head exactly five feet above the
cl\oV

am
bracket on the,wheel., Then I hoisted the pressure pick-up to the top of my head

S .

and held it there for a few minutes remaining motionlesl;wfg;ercd it to its
‘bracket for a while and raised it once more. On the shore a five foot wave was
recorded, As I stood immobile, crowned by the brass instruwent case, 1 was a
little embarressed by a number of fish which circled about staring at the strange

. sight and my eyes would follow them as they passed before the face-mask in their




silly merry-ge-round. Maybe it was a bit crazy but this was science in action
undersea ——- and scientigts are entitled to be a bit crazy.
The work of the day was done and now Qe could spend a little time looking
at the bottom of the pass; Walter prowled off into the distance looking at new
coral varieties,and I returned to the surface to get a camera. It was getting late
- but pictures were still possible and I worked down the slope to a depth of about
80 feet where the bottom leveled off, becoming coarse white sand;l!l a great
gorgonian fan grew out from a solid projection of réaf rock, This fan muét have
been éight feet in diameter and no thicker than a few inches; between the stout
branches was th@ most delicate tracery of webbing not unlike the carved screens
of the Taj Mahal, I sat En the bottom nearby with the sun behind mn)and waited
for some fish to cross in front of it, S8oon several did and the camera flickered
away; then back up to the instrumenp for some portraits of it working.
— As I was finishing a long pan of the cablé weavipg its way between the corall>‘
" a shark appeared in the viewfinder. Wonderful! and I moved slowly towards him
until he filled the entire frame, At that poinﬁ he moved away and ;vfollowed, intent
on getting my first shark scenes, The shark circled and as I cut across to meet him
head first I encountered Walter prying away at a coral colony. He lcoked up and
seemed ploased that I was taking his picture. Them, plain as slain could be, the
~ 1little wheels in his head started t; go around, Why had I suddenly selected him
for a phot§ subject? Turning he saw the shark coming up bshind him and there was
, . doubt no longer. Walter did a very neat upwards and backwards motion like a
-,somersault and the shark passed beneath him, By comparing their n}zel later we
’ decia_ed the animal must have been about eight fest long. I continued the chase and
eventually éot as close as about five feet but he never really cared for my

company and soon left,

- We followed suit for the sun was getting low and so was our air supply. Ia

an hour and a half below we had seen and done a lot of new things and the grip en

our new scientific tool was -etting firmer,
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Beyond the reef

A3 % have already indicated, coral reefs take many
forms boing shaped and moulded by the seal currents, the
light, the food supply and the waves., The moast diflicult
for a diver to ﬁhta&n, and the moat curious of its many
rosfégns_is that of the outer edge of the outer reef where,
Just beyond the breakers, is a world of steep ocllffs, cobble-
filled gulleys, zea castles and fabulous flshes, Thia is
. the land of the surge channel were tham'd%qetho flat surtaced
outer reef is dissected by parallel gulleys, caves, and
oreviﬁfﬁ% waich point ocutward from the atoll towards the
abyssal depths of ocean, Overhead, on the surfacé; the
great waves roar and break up, spending thoeir energy in
passing this ruggedly serrate edge and craasining hopelessly
on the 11ithobiiiman .ridge just beyond --- tamed to ripples.
In comparison with the thousands of men who have swum in the
lagoon aand on the ianter-island reefs, perhaps a dozen have

patlem eutsde the

soon‘ghe oewadggomiam aioll and very few, 1f any, aave
dived theres Todd and I are lucky to be smong these few.

In the Marshells cne can dspend on winds and scas from
. the northdant,for this 1s the belt of the trade winds,.
Day ofter day there 1ls a white line of breaklng waves flve
to eight feet high along tae noptheast rim; betwesn each
wave the atoll bares its coral teeth in sullen defiance.
Only & very few days of the year is the edge of the resf

calm enough to attain with reasonable salety and even then
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an occasional large wave makes the crossing adveaturous,
It was on such a day that we made thls dive.

" We waded out aeross the reef weering the usual tennis
shoes , Aqualungs and face plates and I carrlied the Fanjon
camera; The flat dead reaf had a slippary surface full of
solution pockets with an occasional live coral stalk -=-
encugh so that 1% was dangerous to fall to one hand without
inspecting the bottom first. We crossed, half kneeling,and
half eravwlinz to keap our face plates below the surflace o
we oould see uwhere we were stepping. In the holes were
spiny sea urehins)allmlmgnlhmnmlug brittle atars,and sea
slugs; in one was a rectangular«trigger fish which I half-
heartedly tried to remove hut gave up when ha flattened
against the »ock like 8 de-cal on a kitchen cabinet., As
we approached the reef odge which was about 50 yards from
shore ( the closest we could find) the water deepsned a
little and small unbroken wavesg moved past us, e swayed
but stood fas?,for the real wave energy is in the brsalkerse.
By now the water was up to our waists --- at least three feet ee=
and 1t was evident that a s8lightly larger wsve would down us,
eapeclially wl th the heavy alr bottles still out of water,
Betwoen the wave crests, the trough left jonly water! to our
nees and 1t was, of course, accompanied by a swift gef~
ward rush of water arbund the lnocreasing numbers of sharp,

live coral.
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Then we oaught it} three big ones in a row. I had
fortunately just tightened my faceplate and tsken the
mouthplece in my teeth when the first breaker hit me, 1t
was less then four feet high but it knocked me tc my hands
afdd knees on the sharp coral and the foam of bubbles 1t
churned up made it lmpossible to see; after the crest passed
I trisd to rizat myself but the trough rushing into the next
wave held me down. Whether the camera was & hindraance because
of its drag or 8 help because of its weight I do not know,
but there waa‘no releaging 1t and I remember floundering
and waghing about in two more wavee and taking a lot of
small cuts bérore I could helf stand. It was now or never,
mnd I flung myselfl seaward and struck cut.

within 15 feet, the bottom dropped away sheer snd I
found myse;f descending into a natural room with an irregular
plan but sheer rock walls; 1lts floor was paved with grey
coral ccbbles. Here there was little water motion but I
could look up and see the waves passing overhead ard turning
white at the creat just as they passed from slight on the
landward side, The seaward wall was missing end I saw Todd
diseppesring in the bluej soon he turned & boulder snd only
his bubbles were left temporarily behind. I sat on the
bottom and pondered, first my cuts and scratches, then my
surroundings. The roocm wes a large surge channrel ifapp
roughlj 20 feet wide end having a floor that much below the

water surface, The wsalls were of dead brown coral end
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absolutely vertioasl; to the landward side, the room divided
into three crevasses separated by buttresses of coral ex-
tondingf%o the level of the resf. It must have been at the
extremity of these eracks that the waves had knocked me
down and walked over me,

Although I hed flown offiver these surge channels many
times and thought I had & pretty good idea of what they were
like in advance, the appearance of one from the inside some=-
how surprised me, Mostly because it was a lot larger than
I had expected, partly because there was a strange and ine-
definable air about the place; cool like a vault, Close to
the cobbles there were ikev small fishes and some ragged bits
of weed wich swayed gently in the wave currents.

I half crawled, half swam ocut to the open end turned a
nose of coral and headed back into the next room., Ahead of
me several boulders rose with live coral growing profuselyg ond
looking over the top, I saw the most fantastic collection of
fish I have ever seen in one placej there were dozens of speciles,
hundreds of fish, Although I never cease to be amased and
delighted by the fish which abound thruout tho tropics this
was, 1 think, the zenith of my experience. There were blue
coral fish, blue-green parrot fish, wrasses » butterfly
figh, tongs and a great many more which I could not identify.
They oruised back and forth just below the surface over s
strangely formed group of coral heads. The ocamergd went to

work at once and I was able to obtain a fine sequence of
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lémm color movies for later study, Of course, the passing
waves swayed me and the camera too, for we were only about
10 feet below the surface but I grimly clung to a jagged
coral cluster with one arm and einched the camers against it
with the other so it held relatively still while my body and
legs lwayod back and forth with each wave. When the film
was used up, I set the camera down and looked more closely
at the fish.

There was quite a school of parrot fish, a dozen or
80 packed tightly together and I concentrated on them,having
heard of but never having observed their unique feeding.
These fish were sdults, each about a foot long and colored
& changeable blue-green., Their shape is not unlike the baass
of Amerlican waters except that the mouth bears & considerable
resemblance to a parrots beak. They live on live coral and
it is ntrangé indeed to see and hear them taking bites out
of the rocke~like coral clusters. They nibble away, grind up
the chunks and digest them i@ thelr stomach md intestines
nmust sort the animal flesh from the calcium carbonate casing,
for the fish excretes little white dots of matter. I swam
after one and allowed the material to settle onto my open
palm; it was clean white coral sand. There are great
numbers of the fish which, in a lifetime must consume a
tremendous amount of coralj 1t seems likely that they are
a very effective geological agent in creating sand.

Now I decided to return to the beach for more film

K troversmq the breakers 3qam was
and although the prospecte,were not pleasing, I worked my




48

way into shallow water md after being rolled over a few
more times, got to my feet and staggered ashore, Looking
about for Todd I saw a head showing off_ shore. It was Ned
snorkling over Todd, Ho::fgigd, "We've got another Clam",

The csmerd loasded, I dragged myself across the reef
again and thru the breakers, submerging in the midst of the
swarm of fishes who paid not the slightlest attention. 1
swam thru them, grinding away W th the camers aSiEa@2d snd
sat on & rock to watch some more. In the distant blue I
could make out a shark and feeling that some good shark
footage would be nice I rechecked the lightmeter reading and
the camera settings. Finally, the great fish turned and swam
directly for me; he was about eight feet long and had a large
remore clinging to his under side. With elation, I leveled the
comers. and pulled the LUAREOTL, oo TR NS IS )
had jemmed. He paced up and down,thru the smaller fish who
paid noff attention, At pacing, sharks are often as bad as
polar bears, going back and forth over the same ground 1n'
exactly the same way time after time,

Already the situation appeared in a ditref;nt light. As
a phote-aubjoct the shark was superb but if no pictures were
poasible, he was only a nuisence, A large nuisance too, for
f felt it was necessary to watch him respectfully and cone
tinuslly. Moreover, my air supply was probably getting low
and the thought of cposasing the shallow reef with the shark
snapping at my heels was not pleasant ~-- for he could
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operate very nicely in the waters where I was blindest and
most awkward, But there was no other possibllity so I
waited until he started off on the outward leg of his
pacing end dashed for the reef, With one flick of his
great tail he could have overtaken me and I knew 1t’ﬁ:rﬂnfe49*
it seemed better to try this plan than to edge across.and
maybe be smashed up by the breakers, As it was I was lucky
and neither breakers or shark bothered me although some

huge waves broke just after I passed the critical zone and
their foam lines helped carry me ashore,

Ned and Todd somehow got the clam to the beach although
it wiighed 150 lbs, and carried it across the island to our
waiting boats on the lagoon side,

This trip marked the beginning of our underwater geo=
logical riold works. I felt particularly pleased because here
was a place where only free diving equipment could be used,
To have tried diving using air lines run soross the jagged
reef or to have attempted to anchor a diving bost in the
open seea Jjust outside the surf among the corsl patches would
have been sheer sulecide., This toatrzz'bur free~diving gear
in a new and 4ifficult location gave us a mental boost and
added confidence which we were to need in the dives ahead.
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Search for am aweraft o

In some devious way which I do not now remember, we

became involved in the search for a military aircraft lost
1n Eniwetok lagoon. The plane had éﬁn out of fuel and was
trying to make the f;eld in a glide; it didn't «-« by over
a mile.

The Nevy wished to retrieve the plane for examination
and bury the pilot?ﬂinowing that wovwere engaged in diving
in the lagoon anyway =«« wouldn't 1t be nice if we spent a
little while locating the plane and putting a line on it
for them. A number of people had seen it go down and had
good "fixes"™ on the position; it wouldn't take long tb find
end would be dasy ~-- for us. hat officer was a real
salesman,

Naturally, there was no compulsion to make the effort,
but curiosity about ways and=yoann of search diving and
ougqrnesi to explore the possibilities of free-diving gear
led us to sccept the job., Ko. pay, long heuru, adventure.

First we got u ohart.cnd plotted the ¢Iltn,whore the
plano was seen to go down} this "point" became a triangle of
error nearly a mile on a side in water from 60 to 130 feet
deep. This was staggering; I had anticipated searching an
area not larger in size than a ;euplo of football flelds
but this vastness --« well, it might take weeks, and we could
spsre four days. So it was decided to searsh around each

of the possible points in tﬁo order of their apparent reliability.
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The Navy's contribution to the search was Lt. Roy
Clymerf a small landing craft ,and about eight men; we
contributed Warren, Ned Barr, me, and the diving equipment.

Successful search diving depends on system; a plan must
be thought thru and followed or the diver will loose all
tr;ok of where he has been and search some areas over and
over while missing others complotolj. It was particularly
important that we koeﬁ track of exactly where we had aourchod
bocnuie of the large distances involved, .

On the first day we made a rather superficial examination
of the most promising ‘"“, W th the fond hope that we would
be lucky and spot the wredckage at once. We weren':t, of
course, but it was a good opportunityto see uhat'thc place
wes like and try out same ideas. Conditions were excellent.
There was lots of light and we ¢ ould uo'“iottom‘ 60 feet
below, or at least make out vague colors and shapes there, from
the surface., By descending two-thirds of the way to the
bottom however, we found that a diver ¢ ould see about 120 feet
in each direction; a little less if a eloud'pas-od in front
‘of the sun. Water temperature was 80° and there were lots
of interesting things to see: coral heads, sleeping sharks,
submarine cables, the bottom of our own boet with its puddles
of air, old oll drums end & sunken landing or;rt.“%3§3:’.
wonderful job wiwilgdd This is.

That night we talked the problem over and decided upon
the method of searsh. There would be range lines marked by

& small flag buoy and a distant hangar which reflected the




sun; as long as the two points were aligned we were searching
in a straight line. By using two flag buoys we could make
| (nearly) parallel ranges and search out along one and back along
the other; then buoys would be moQod over, thirty yards and sixty
yards,and we would repeat the procedure; in this way we could be
sure of covering the area thoroughly. The distant hangar was always
one of the range markers,

| For the diving we divided into two parties, each composed of
a surface swimmer using a snorkle and a diver using an Aqua lung.
Ned and I were on;:?;ar;en and Bt. Clymer were the other. The pian
was this: the boat would move slowly along the marked ranges towing
two lines thru the water; one trailiﬁg on the surface for the snorkler,
the other, heavily weighted, about 60 feet below the surface with the
diver on it. In this way the diver could observe an area 200 feet
wide while moving at about a knot and a half; he was not in danger
because he was under constant surveillance by the surface swimmer
directly above, Hand signals were evolved so that the boat could be
stopped or speeded up, the line shortened or lowered, and the direction
altered to avoid a corgl head or pass over‘soms unusual object. The
diver signalled the swimmer who signalled the boat and he received
almost instant obedience.

This system wofkod beautifully and I recommend it to anyone
with a similar problem; using it we eventually covered a great area
of bottom seeing new objects all the time.

Each range line was followed for 500 to 800 yards
80 that the time required for the boat to travel out one




line and back the other one was about half an hour. This was also about
the limit of diver endurance so that at the end of each run we reset the
buoys and traded divers. In this manner we worked a half hour and rested
a half hour; twice in the morning and twice in the afternoon. Although
we cnly spent two hours each in the water we were exhausted by night.
“hat bothered us most was the cold.,

It may be hard to believe that in water over 80 degrees a diver can
get cold to the point of chattering, shivering and gooseflesh in 30 minutes;
nevertheless it is truqfor as we were towed along)the water flowing past
us drained our body heat away like air rushing thru a car radiator. Heat
always ‘'"Ilows downhill" from warm bodies to eooler bodies and even though
the water was warm by usual standards it was weil below body temperature.
At times we would kick violently or otherwise work our muscles‘to try and
generate additional warmth but this did not seem to help much; it was just
about as satisfying to dream of finishing the run and lying in the sun
on deck.

So we searched a part of EBniwetok lagoon. We saw fish by the
thousands: tuna, sharks, rays and grouper; coral heads by the hundred;
and torpedo net panels by the dozen, their grommets slowly rotting away.
one pass took us along the line of an old minefield, methodically placed
to guard the entrance in the last war. The old mine anchors were neafly
spaced about 100 feet apart; one of the mines had never released to take
its depth; another had been released but had subsequently sunk and was
still attached to its anchor by a length of cable, These we left stricktly
alone. The missing mines, I suppose, had been swept up after the war or
perhaps they had broken loose and drifted auay)being carried west by the

equatorial current.




Soon after seeing the minefield while I still had mines on my mind,
I got quite a scare. Ahead a dark shape loomed which at first seemed to be
a coral head but as we approached appeared ever more like a mine floating
directly ahead of me, 80 feet bslow the surface., Frantic signals caused
the boat to turn just in time &o that the whight 6n my tow line narrowly
missad the object. Stopping the boat I swam cautiously over to X look more
closely; half shrouded by a ﬁaze of cables flomted a torpedo-net buoy , Jjust
about the same size and shape as a mine but without the horns or deadly
contents. I felt a moment of relief and started to step on the starnge pile
of fleoating junk when another thought struck me, What if a small jar caused
the rusty sphere tolsuddenly collapse ( which it certainly will do some day)
The resulving implosion would'kill me Jjust as dead as the explosion of a
mine. "Quietly I returned thbthe liné and motioned the boat to go on.

There were pieces of paper with legible printing, one of which we
identified as an old Mavy operations order, and there were cardboard cartons.
Also there were quite a few tin cans which, with the paper labels missing,
iooked like bits of aluminum wreckage, so each one was inspected,

‘ We alternately lolled on the cable , 60 fe=t below the surface,
holding with one hand and then with the othe?,trailing out behind like a
monstrous live bait, our eyes probing the bottom where it vanished into

the blue haze on all side8. Cnce Warren attraded a shark who followed
aiong Just behind his toes,and unable to let go or signal at the moment,

he "sweated it out " until the animal became discouraged and left
voluntarily., sometimes we would stand on the weight and ride upright and
sometimed sit on it with our legs crossed arohnd the tow line like a child
on a swing. I remember feeling very much alone in the cold quiék , so
much so that I whimeically indulged in some ballet poses as I looked from
side to side. Next time ﬁp Ned kidded me about it and after that I remembered
he was there and looked up more often. He rode sprgwled out on the surface

with a tail of rope behind him like a man hanging over the edge of a glass
: precpice.
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Ahead of me the Alino rose in a graceful cttc::iys&ixg
passed into the wake of the boat and I could see,ilde variae-
tions in the speed of the screw and the set of the rudder
as she changedcourse and speed at my hand signal, Behind,
we the bubbles of my past breaths rose in steps; I could sount
back six or eight sets of bubbles each & little further
back and a little higher up. It became a game, releasing
breaths at exactly equal time intervals so that the steps
would be perfectly even, Each breath was composed of two
or three large mushroom-shaped bubbles, perfectly smooth

and with an upper mirrored surface; these were trailed a

little by & number of lesser bubbles, all getting larger as
Om ome¢ ocecasion twe

they approached the surface., B PPratcdimeyqiediy of us

descended the line together, Warren below,. His every outward
breath released these bubbles under me which tickled hy
body a1 d legs ?féa champfzne tiekles the nose --- & strange
sensation. |

On one occasion he tapped my foot and pointed, all
the while making very garbled noisges into his mouthpiece.

I thought he was polnting at wp;;;ﬁ&tor and I felt

cautiousgly over my shoulder to see if anything serious
was about to happen for with mouthpiece and face plate
M facewbs held too rigidly to make meaningful
expression and I couldn't tell whet;her this was funny
or serious. Fimlly, I caught on; under my right

armpit swam two mb fish, brly,ht orange-~yellowspiitep
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y AwinXing T wes @S
were possibly blushing in confusion, On another ocoasion a

footelong remora, which usually attaches to the belly of

havk .

& shark by means of a suction cup on the top of his head,
made a similar mistake , Warren had to nick 1t with his
knife to discourage it from fastening to his under side,

What hnd seemed great fun at first got ta be tedious
work by the end of tha‘ggﬁgi day(;eiﬂz&rk:gﬁ;t:q::ﬁqfnt
improved by the lack of success. "How did we get mixed up
in this?"

We never found the plane but We certainly tried. Our
only reward was the educeation we got in search diving. I

pass it on to you, gratis.
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The ¥Wreckage of War

Un the lagoon side of one of the small islands of
Eniwetok atoll lles the orumpled wreck of a ship. Dow
to the beach, it huddles between two large ¢c_oral knalls
a8 though it's dying act had been ;;\£Z§BE§E§§§? seek
gshelter from a rain of death === any kind of shelter. It
appears at first to have been aAamall cergo vessel although -
there is pityfully little remaining evidence. The wells
defined bow with its hawse pipes and anchor windlass is
above water, fairly intacti towards the atern, ‘the shape-

lesaness incraaaea. Theywiiisgn well-deck, awash at low
v vy Mﬂa# fo. smefoeilon

tlde - two open hatches, saa-bt-tdu-ut
ﬁlﬂ!llﬂnn sightloaslytﬁiiiik, ataring upward, great
plece of awmmarphous metal Jaggedly piqrciag the water
surface. The stern? At firstg I thought so, but the great
chunks of twlsted plate ending in ragged edges were incoherent,
No masts or superstructure of any sort remained as & clue,
Seen from sea or air thls stubby black and tan gash
in the milky green shallows of the great lagoon seemed
an offensive blemish, Perhaps there was a story in this
Jumble of metel thatiacloser lookkunuld reveal, From the
first, I regarded the spot as a "target of opportunity
for a dive, When the opportunity presented itself, by
careful arrangembnt, lungs and cameras were in the ship's

‘boat and there were two wonderfully unscheduled hours.
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It 1s hard to believe that s more complete wrelck
could éxisﬁ. Forg from below, 1t was at once evlident that
the portion @NBMMe just described was only the fqmaﬁd
half of the veassel, %the entire after end was strewn as
plates, bolts, girders, pipeas and unrecognizable chunks
of iron over an area flfty yards square, 3Some of the pleces
must have weighed {f‘;\renty tons but none were identifiable
as elements of a ship and ﬁiére they should have been
organized ln the form of a stern there was only flat sand
and detached bits of Junk,

One of the king-posts, a tube of steel 2 ir#hes in
diameter had been wrenched away at both ends and bent
nearly double like a discarded soda straw, its ladder rungs
making a cpazy pattern. Betwsen ‘tha rusting fragments
swam & gchool cf& and groping for a handhold to steady
- myself for a pilcture of them, I fell backward over a phece
of plipe doing a slow somersault and stirring up great
quantities of soft white silt. There was an implied smell

2bodT towards the bow
of death titecaaadyr and I swam,iei® to escape the
snowstorm of particles. The water was only 30 feet deep
and the stralght black side rose vertiecally, extending into
the bct?am below and thru the surface above,

with thesum behmdthem |

The sceuppers were a string of bright lights and I
peéz*ed thru the openings, one after another, trying to
make out the shapes. on the well deck. I was so intent

at this guiie that my head brought up smartly against a
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rusted’ plece of pipe drooping over the rail. ylooked more
closely at the odd looking maechine from which it projected
and found it strangely familiar. A BOmm gun. Then I recoge
niged others, barrels warped and skewed, blocks shorn of
aiming wheels; only the massive parts W Green
algae grew brightly on the rusty deck and fish darted from
the shadows of the guns to the shelter of the holds. The
Penjon recorded thls scene, thru the dark frame of a
scuppers port.
The tangle of iron which I had at first thought to be the
stern now was resolved as the midships sectionj a platform
on which the superstructure, cadblns, and bridge had once
stood. Of these, noct an identifliable trace remainﬁ% not
& stump, not & railing, From near the bottom I looked .
mow resembled a storry nyht
back emdthe blackness of the ships slde @@ 9Gieneny

® for thru the side leaked

hundredé of ARy pileces of akye. Thergintes were & glant
cheese grater and every nole was ringed by Jagged=outward=
pointing iron fingerse. |

Finallyg I understood; this had been an ammunition
ship{ Probably it had been strafed or bombed until 1t
caught fire and was deliberately beached here by its crew.
The ammunition in its forward hold had heated up and gone
off like firecracikers sending hundreds of rounds of shells
thru the sides of the cargo hold from the inside. {rerhaps

some of these, or perhaps the fire, set off whatever was in
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the after holds =-=- high explosive of some kind --- and

there nust have been one tremendous explosion. I could
visualize great pleces of hot metal hilssing into a froth

of rust and goot and blood and spume --- and great waves rollimq
@988 out--- and perhaps a scream, then this complete and

quiet wreck with the silent Uluas gliding past.

On the sandy lagoon floor 1s scattered a great quantity
of smallcgiiber armunition from this once useful vessel;
probably also the ashes of her orew,

No one at the atoll today knows whether the ship
was Japanese or American., "Who cares", they shrug.

Such i1s the wreckage of war.



‘Giant Clam ,

"In preparation for the expedition we had read as much as possible about the
.lere of the tropic seas and in many places had come acress references to the giant
. clams, There was little simple factual description of such animals but there were
plenty of lurid stories, all of which were very much alike. In them, a native
pearl-diver aécidently puts hii foet in a clam which snaps shut and holds him
fast until he;drbwnl or cuts his foot off to get free. (Actually, there are
comparhtively few pearl islands and the clams at them are not unduly large;
pearl-divers just sound better in a story). We never really believed these
stories for it was hard to imagine a diver observant enough to find & small pearl

who could miss seeing and be caught by a clam of the necessary prepertions. There

) -ai no doubt that such melluses really existed for there were plenty of pictures

of shells two to three feet acress; whether they were man traps or not was another
"question, This ability seoied oversold =—- but, we would see for ourselves,

The glant clam, correctly known as a Tradacna Gigas ranges widely thru the
tropical Pacific from the Indes to the Tﬂa-ntul.‘ In the Marshalls, almost every
corgi head has a few in it and although we saw them ﬁore and there thruout the
remainder of the trip, nowhere else did they appear so large er so abundant.

The young Tradacna usually live inside the dead scoral; they probgbly begin life
with very tiny shells but it is unusual to see one less than three inches acress.
 How they get started inside the coral rock and how they grow there is a great
mystery to me -~ but somehow they do and there is no dislodging one without

breaking the rock for I have tried it many times and always ended up with cuts o™
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myfingers. At any rate, the shell grows ayhatrieany
= apPB,"e"‘ﬂ‘( dissolving,

and the rock,retreatsgaround it so that when the valves

are apart thi clam exactly fit- the cavity. The fleshy

part that is oxposad when the valves oP:ﬁQ::w:ai};:kg?.

mantle and there are few more wonderful @2agattcass than

the u-idneont pulsing md rippling of the mantle as water

is drawn in and oxpoliod when the animal"breathes", Sometimes

blue, sometimes brown; usually speockled and always shining,

it courses between the wavoophnpod open edges of the shell,

Touch the mantle and the shell closes, sometimes
inatantly)m other times slowly. When closed the edges
of the two valves interlock to make a perfect seal and the
delicate mantle is completely protected. At this time the
clam 1s loose inside the rock and a foolish diver may de
tempted to try and pull it out. It won't canc‘?:ho clam
is bigger than the opening. The largest Tradachna I have seen
living within a rock are about a foot across in their
longest dimension and the distance between their open
valves is not over three inches. As an experiment I
touched cne's mantle with a twig of antler coral and he
closed on 1t} the twig could be pulled out alright but not
without some damage. A similarly caught finger % have
been lacerated but could easily have been freed.

The rocks in which these clams atart life vary consid-
erably in size; some are mere cobbles, others are rounded
extensions of a coral head, sometimes théy live in the
80lid reef itself., It is perfectly evident that as the clam
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grows and corrodes away his protestive rock, sooner or later §v
he will "run out of rock"” and be left completely exposed. ;55
Living Wi thin the roek, the clam may have any orientation g
but when free they ususlly live in a gentle hollow in the g
soft coral sand bottom W th the hinge down and the valves §

%

o

opening upward The now-exposed shell ias 4 chal vliito and Shows

'pgmnmewfp'n wf!k ltmes amd Defore long alqae,oﬁerske(ls,kaqu ead pieces of A

W sea life may start growing on it making f

it hard to distinguish from a boulder or small coral head, f
these clams

I suppose @Pp must be able to move about for they are some- ,-’
>

times seen in places where it is nz;lil::}zef:.szcgoﬁi -?;Z\g ‘,'.,“‘d'
developed but how, I do not knowl?” My guess it that the very
largest clams are those which had the luek to start life

in a large rock thus giving them maximum protection for

the longest t ime,

One afternoon it was necessary to raise an instrument
from the floor of Eniwetok lagoon 'and remake & splice in the
submarine cable., We anchored the skiff at the appropriate
spot and Warren and Todd dove down and brought up the instru-
ment. While Dafsey and I wrked on the splice the divers
spent their time Wk%ho nearby coral »hn.dt. When
the splioce was half made it started to rain W th the
suddenness and absndonmend that seems to characterize ‘
tropiocal rains; in the $tates it would have been coxluidorod
& warm rain but to the two of us in the skiff it <felt like
& hail storm. Large cold drops and lets of them fell on
out naked backs. We gasped a few times, covorod the exposed
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wires half-heartedly and jumped into the lagoon«-~ pants
and all.
Beneath the surface all was warm and calm. When we

wouX® poked our heads out, the cold rain wuld be blown .
s\ap BtLs ’)h‘akn\t ol

against our faces and the short steep waves would EnieZ@%
hard to get a breath., Below, except fob the diminution

of light, tnerewvwis no difference between .vnll and sunshine;

A the alqee
the fish lwamf:n calmly as ever. GIBEtRENSLMEINMONS Howlver > by
change toole place
et o ey LR v iR RNE
h not noliced Gowm 2bove
As each large drop struck the water it would send out three

the appesrance of the surfacesmhich 1

tiny concentric ripples «~- at least I think it did e« but

of course, they formed and di-nppouodi}.:‘: fraction of a

second., In fact, I even thought I could see the drops ot fresh water
penetrate thoj@t:éoan surface an inch or so (as they une

doubtedly do) but W th so many identical droplets doing

the same thing at once and the foot-high waves, it is hard

to say. At any rate, the effect was pleasantly peaceful

hissing and plynka SownAq ,
and it was accompanied by a gentle MM.‘

PPN AN 0NN

When the rain ceased we returned to the skiff, bailed
it out, nndi‘\a‘dte:::od the splice over sgain on a dry sectionef cable.
(ever) Just about the time it was completed the civers returned
snd asked for the "end of a line". They had been below for
some time and were %wkx?:tieont eabout explaining uhl.t‘
they had .been doing ~-- mumbled something like, "we've

got something down there", and submerged again.
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In a few moments Warren surfaced and said, "Haul it
in", "what{" I asked suspiciously., "Clam! said Warren.

I may have gussed a little then for it was getting
late and the end of a pretty long day; the ship was not
in aight, nor the cable tosﬁed. It did not seem like an
suspicious time to cateh clams. Anyway we hauled, First
lightly, then more aoriously vi th two and fimally three o

with ® qnire
us on the line before tho clam budged, Finally,we were able

vOo

to raise it to about five feet below the surface but it was
all hard work. Todd came back and wegg;:;(dorod the situation.
"It was carrying 1t%ﬁoga:ho bottom that ‘(_got me", he said,
Just borox-:k dark we perauadod):: c;;:soing Lc!‘f* to take
Rien

us back to the sixkp which had come to anchor several miles
out in the lagoon. As it's ferew started to lower the bow
ramp to take the skiff aboard, we sald, "First we have to
mwlég‘t

load our clam", The sallors looked blank., 'It's,on that
line over the stern", we explained,

8ix husky men raised a mild sweat hoisting one c¢lam

o ? oA for 2 while
to the deock of the M ) we seriously doubted that the
5/8" manilla line on it would hold. Out of the water,
the clam must have weighed over 35(*11». it was 27 inches
in 1ts longest dimension md 23 inches frcm hinge to edgegdnd
all of us were suitably impressed, Arriving at the Horigon,
the herow Sewvenay

we used a block and tackle to move subisesd® from the
landing craftio the boat deck .

Next day fodd removed the deceased inhabitant, The

clean cevtarnl
. flesh wu m and white and looked good to eat; it

4 Landimq Cratt Machmen(, 2 s¢ fort twin screw steel boat used for
qe«;el—ol Purpeses 1w 2wmphidious operetiowns.
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would have made enough chowder for three ships like ours
but cookie refused to have anything to do with it, The 2dduchr

2 gournd‘s dreaw

muscle that closed the valves was,pure white, reund and
sertd bly 2 2mgqel Temde wlomn

at least four inches in diameter; I sliced scme steaks
v 3t N(.;-np-.ouh(

from it but they, disappeared from the kitchen, Later, in
the trip, we found that the natives eak the flesh raw; it's
goody too, for we tried it in Tohgon waters one lunchleas day.

The empty shell must have woighod w'. hundred

caleivr carbemale

pounds and near its hinge line the, shell material was
probably _t.hrea inches thicks. We were pleased by its size
and luster; it w uld have made a beautiful museum piece if
we could have brought it back, But we didn't, and that's
&a another story.

It is intereating to speculate on whether or not such
8 clam could trap a diver; this one was certalinly large
enough for a foot to enter, strong eﬁough to hold on and
too heavy for one man to move, When tested underwster it
olosed rapidly , too; but it also opened again in a short
while .11‘ left undisturbed, We concluded that a skin diver
might get caught and be drowned dal though 1t would depend
mooincidmco than & Hollywood murder mystery; a diver
with breathing equipnent, even if caught, would only need to
hold still for perhaps a mimute; thop guite iikely, the olam

would open again end release him, Nowe of the nalive dwers we
teliked To indicated the ?lnqhtcsf’wa rrq abovt clams ; Thew danqer has
bee n qma:tln( over sold



V  SHARKS

1 do not pretend to be an authority on the psychelegy of sharks, If such

a man exists I would certainly like to meet him and get the answers to a lot of

questions that puzzle me. However, for those who know even less than I about these

e
fascinating fish here arqf%ersonal observations.

1.

2.

3.

Sharks exist thruout the Pacific in the equatorial region and probably
some speclies live well north and south of the tropics. We saw thei
around the ship in deep water almost every time the ship stepped even
though we were as much as & thousand miles from land and at some time
or other at almost every island group., Whers we didn't see them eur-
selves, we were assured by the natives that they were frequently about,
I concluded that a diver might encounter a shark anywhere in the tropics.
1 have swum on the surface and underwater in close proximity to sharks
at Guam, Bikini, Eniwetok, Fiji, Tonga, Falcon lsland, and in the deep
sea, often as close as four feet, I have never been attacked or
intentionally bothered --- only inspected or ignored, Once a aii@foot
shark brushed me with his pectoral fin and 1 tweaked it, half expecting
him to turn and snap, but he gave no sign of annoyance,

If there is hny authentic record of a shark attacking a completely
submerged man I am unable to find it. Oc¢casionally they nip at a mam
who is wading or swimming on the surface (about once a year on the
California coast) but this seems to be mostly curiosity er a case of
mistaken identity., If there wers authorities on the subject they would

probably dlsagree on this point..
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Sharks are fast agile swimmers with large Jaws full
of sharp teeth; there 1s no doubt in my mind thateven a
Small

&y shark could be pretty difficult to handle, Like

people, or dogs, probably some are nice &nd some are

mean, Aswimmer shoyld He 3s wary & o5 @ postmam 1m 2 blocK
fullof dulldogs they \Ke
Sharks seem to have regular salting habits: ,\tha:!.r

usual foods at regular times., I have seen them cruise
thru schools of small fish who seemed unafraid or at
least felt secure in the knowledge that it was not
feeding time, A swirmer crossing a shark's path at
lunch time wﬁi‘ald be 1n about the same position as a
man snatching a bone from a mastiff, ’
Shark repellent is sold at your nearest frugstore «e-
sodium acctate} vmﬁ ar would probably do as well.
behave as though they think
Sharks dwnhaliiwd this matcrial A very obnoxicus,;
a@pam

Gucemsay to thelr senses, it resembles a dead shark,
e 1 omln( ever— tried 1t once (see Chapter V)

and the sharks left temporarily. This is indeocisive

ﬁnough because often I have dived into waters where

we could see sharks; they immodiately retreat to the
limit of viaion and oclrele about; when I ascended they
returned to the original spot.

It is sald that sharks are best handled, if they come
too clese, by means of a short metaletipped prodding
pole with a point sharp enough to be ammoying but
which will not break the skin., A few prods should
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irritate the shark snd get the idea across that he
is unwelcome. Many swimmers carry sheath lnives,
supposedly for protection, but my experience in WW’T“-"‘"\‘(
Imen Ty 8 Kl 2 virtvally helpless :

shark on deck adtiexhe tells me that
it would be pretty hopeless to try and kill one under-
3 Kwfe wovnd atker
wateor, GRSNGEERI R eciide might be,discouragingev
infurting -
I would guess that an angry shark could do serious
Wm & swimmer with one stroke of his tail if
& nick ‘uaploncd him, Personally, I carry an
ordinary pocket knife in the pocket of my trunks feor

general purposes and have never cartied a large inife

or spear,

If your dinner table was & conveyor belt m&ving at
irregular speeds of from 5 to 35 miles an hour you'd
probably learn to snap fast too. This is what a
shark must do to keep from being hungryj he snapas
first and considers @ taste and palatibility later,
When he is around humans he expects his food to come
as & splash thru the surface as it usually does. A
surface swimmer spleshing along may awsaken this re-
sponse and the shark must move 'rut for the competion
is I'iorcej the underwater swlinmer appears to him as
& large, slow moving animal worthy of more careful

consideration. So far none have been attacked, (Ve Ak takethe
erecevtion of warnng the mess-moks ot fo throw fead Scraps srerforny

In the search for the truth about sharks we asked many £t
IS
of the native islanders about their experiences, There was 3:
MY
ot
I J
£3
g 3
%3
"
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a note of ssmeness in the stories, These people worked in
and arcund the water & lot, fishing with spears end nets,
making long trips in light cances, catching turtles, hunting
shells, Yes, they occasionally saw sharks, No, they were
never bothered but seversal yeam ago in a village on tlic other
side o the island (always the other gide) they had heard of
& man velang bitten by ew—meww-w-wewwegid 80 one Always it
was vague, There was plenty of respect for the sharks but

" net much fear.

At Suva, F1ji, in the companionwgy of the Baird I ran
into an anmla§§ native about 50 years old., Under his laft
atub was a package and he indicated hls shirt pocket with a
nod, In the pocket w@a a weathered plece of paperj a letter,
It said, "This is to introduce Elijah, the bearer who, at the
age of 15, lost both arms to a shark. He sells magasines now}
won't you buy one to help him keep his self«respect." It was
slgned by a religiocus service organization, For 3. shillings
I got "Uncle Bob's Bedtime Tales" but this was not the real
story 1 was after., Bob Livingston got that from him with
gentle questions and made & record on tape,

In Elijah's youth & oruise ship had stoppec at Suva
and the passengoraylinsd the rail throwing pennies cver-
board to watch the native boys dive. Scmeone &lso threw some
food into the water which attracted two sharks who snapped
it up hungrily; tiger sharks he thought. And into the midst
of the brawling, feeding sharks some tourist tossed a silver
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ocoin. Ai.gl f&zegﬁe?‘: 33{»@ now out of the water but the ate
traction, was too much for Elijah and he went after 'the coin.
t—— Thirty odd yoars of amless living in the Mijis has
given him a tolerant graciousness. He gpeaks no evil, omen
of the sharks, "They weren't angry at me", he says, “they
citva spece were only eating and théouzht I was focd by mistake,."

In Tahiti I had ocoaslion to talk at some length with
Mr, Hare, g Viriami, who is probably one of the greatest
skin~divers in the world, Now [;2, he has heon diving for
p@arla and pearl shell aince he was 16 thruout the l1slands of
Peench Oceanla, He frequently dives to 21 fathoms and stays
below for over two minutea, When the pearl lagoons are closed
— he 1lives in Tahiti and spears fish for a living. wWhat could
he tell me about sharks? Well, often sharks were seon, in
fact there were four identifiable kinds, but never had he
had any trouble with them; sonetimes they were as rich as
3 brasse (18feet) long. Such animals did make him nervous
but dften by moving to a new location 200 - 300 meters away
one éould 1d?§e the shark, He mew of only one man who had
been bitten; this man was spear fishing off an ocuter reef
and a sNall shark had badly lacerated his shoulder ( when it
healed the man went back %o diving).
I had heard that sametimes a rumor that a large shark
was in the lagoon would cause the fleet of pearling outriggers

to quit for the day. ™Why", I asked, “do the pearlers quit

~ 1f none have been bothered by sharka?"

extrs spoce S He grinned and shrugged his shoulders with a sheepish look.

The most Jolting shark story came tfrom the least expected
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place: home, At Samos letters from my wilfe and Dr. Rolf
Bolin reached me in the same mail; both were on the same
theme, 1,06., "Quit fooling around with sharks",
There was a clipping too, entitled, %"Scientists Hunt
Huge Killer Pish", which started off like this:
Pacific Orove, California, December 10 (T.N,S.) ==

A 15 foot killer shark thet bit and slashed a 17
year ©0ld swimmer to death off Pacific Grove, Sunday,
was the target of a hunt by marine selentists. The
hunters wanted to find and kill the huge fish and
also anthenticate the first lnown case of a mane
eater shark attacking a human in Pacific coastal
waters of the United States.

Dr. BRocll~Bolin, sasistant d rector of the Hopkins
Marine Station, indicated his belief that the killer
was & white shark, rare but not entirely unknown in
West Coast waters, Bolin eerlled this type “the only
shark for which definite records of unprovoked
attack on human beings can he found,

I was impreased by the irony of the situation, Formerly

8 reuidant‘of the Monterey Peninsula myself, I had swum in t
those wateps many times and never had seen or heard of a
shark but when I got to the tropics and beoama‘aceuatomed

to having sharks about, then comes this authentic tale of

a shark attack in waters ] would have considered to be among
the safest in the world,

I suggest that the reader add thesms comments up and draw
his own conclusions, Perhaps I have been luckier than I know
and somehow never encountared a large™man eater" who was
feeling mean at hils feeding time, I shouldn't care to either,
for there is no doubt that sharks have killed many men;
neither do I have any intention of giving up diving jJust
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becagse there are sharks in the water with me, My ex~
perience to date is that a mutual noneagression agreement
works satisfactorily; 1'll leave them alone if they dont

anncy me,




VI 'NIGHT DIVE

On the entire trip only one dive was made at night, It was a shallew dive
and a short one but because of the somewhat unusual circumstances seems worth
describing., Diving at night is an intriguing businous and I should like te
experiment & little more with it someday for there are so many interestink '
unknowna, Sclentists know almost nothing about what sort of animals are attract-
~ ed by underwater 1i hts and whether they behave the same at night as they do in
daylight., What can a diver do at night that is eqngﬁélent to or different from
what he can do in the daytimej how does he navigate‘and how does he see what he
is doing? These are¢ fascinating problems ——- but not ior Capricorn. Our night
dive was an emergency matter,

On the bottom of the desp oceans far from land, there is a slow but con-
stant rain of tiny particlesj these may be vélcanic or meteoric dusts, fine silt
carried out from land by ocean currents, or the miniscule shells of marine
animsls. Over thousands of square miles of ocean floor the same kinds of
materials settle slowly, slowly - but in long periods of time there are

Ahvos deposited; '

perceptible differences in the sedimsntsjp as climate and ocean currents change,
the charaéter of the bottom is influenced and cold water types of animal shells
will settle to the bottom instead of warm water types « or ﬁerhapa land
materials from one continent will be covered over by materials from another
continent. Here is a record of the natural history of the earth itself which
extends far back into time beyond w;ost. primitive runes and hieroglyphics
for thirty thousand years basaes wh;le the sediments become a single feot thicker,
Like the mountain peak that challenges the climber by its mere existence, this

soft autebiography taunts the geologist from its hiding blace below 12,000 feet

of sea water, "Unlock me" ik says —— and the oceanographer can do it., With a




sample of these sediments he can work out their chemistry and composition and tell

what the temperature of the water was when each layer was deposited and (;enerally)

where it came from. Mest important, he can say when the changes occured and how long

each condition lasted, for there is a built-in biological calender in deep sea

depositsf the countless billions of tiny animal tests (shells) which are known

to the t;ade as Forams. Experts can take a quick look at a smudge of bottom

material und;r a microscope and confidently state its age and the geologic period

in which it was deposited,by recognizing the Forams which are known to have lived

at that time.

Sampies of these soft bottom sediments suitable for analysis are tnﬁen in a

very special way by a process called coring. Coring 1is a'basically simple idea.

A pipe is lowered on a long cable and thrust vertically into the bottom; when
retrieved, it contains a neat cylinder of the stratified muds and oozes that form
the upper few feet of the ocean's floor. At the top of this long narrow column
or core are a few microscopic flakes that settled there during our lifetime; down
a few inches are some that landed while Cheops planned his pyramid; and two or
three feet down are grains that were contemporary with the earliest man and the
hairy mammothf Naturally, the longer the core the better, because it extends
further back iﬁto time and an exceptional core may reach Miocene time and calls
for a round or two of beers at the expense of the lucky geologist., A lot of
cores were takon on Expedition Capricorn and they ranged in length from zero to

.'twenty—soven feet; the railuraa were as hard work as the auccesées except that a

long nail-chewing wait ended with fruatrgtion instead of beer,

It is not as easy to fill a pipe with undisturbed layers of bottom that lie
under two thousand fathoms of water as I have made it sound and our coring device

was large and fairly complex. It worked like this:




The pipe itself (called a core barrel) was three inches in diameter and
twenty-nine feet long; above it were several hundred pounds of weights
on another piece of pipe and a triggering mechanism, Inside the pipe
was a piston, A4s this device approaéhod the bottom, the trigger auto-
matically released a loop in the lowering wire so that the weighted pipe
fell freely into the bottom; the cable, free for the moment of its welight,
leéped up like a giant spring dragging the piston up the center of the
barrel and sucking the bottom materials inside. In a second or two, the
core was taken and we would start winding in the cable again to see what
had been captured,

Sometimes the bottom was not suitable for taking cores(for reasons
we never really unerstood); other times, we were sufre that the perver-
8ity of the corer itself caused failures. One bright morning in the wide
ocean ﬁest of‘the Gilbert Islands, we started in with the greatest of con-
fidence to take a core. Out went the cable; into the bottom went the core

barrel; up again-—failure! The material of the bottom was too soft and

although it would stay in the barrel right to the surface, as we lifted the

long heavy pipe from thQ water to bring it aboard, the core would act like
a liquid and flow from the barrel right before our eyes, trai}ing off in a
white stream of ooze behind the ship., We swore a litile, carefully saved
a few grains that were plastered to the barrel, and did a repeat perform-
ance, Same thing again and two fallures are more than twice as depressing
as one! Just waiting out the four hours required tp lower and raise the
tools threw, two and a half miles of water is a tedious business, but we

were determined_ and down again went our corer!

)




This time ship's morale demanded that we get results,

We were losing the core material right at ;he surface for as soon
as we started to bring the barrel aboard, the soft sediment's own weight
would cause it to flow out the open bottom end. I, therefore, decided
that the thing to do was to hold the corer just below the surface and
dive down and plug the end-=-only about a thirty—five—foot div?.

It doesn't sound so bad nbw; but Qhen I suggested it, a number of
the crew éxprassed doubts as to my sanity, Conditions were less than
ideal; it was almost midnight, the ship was drifting in the open ocean
and cansequenfay'waa pitching and rolling; water was 2,000 fathoms deep,
and several sharks were circling the core w ' Moreover, we had nb
convenient ladder for getting in and out of the water and the underwater
light was obviously inadequate although we set an extra floodlight on
thé fantall pointing downward., There was no chance of help if anything
happened.,

I went over th@ side on a jury-rigged bos'n's chalr clad in the
usual swia trunké, tennis shoes, face pléte and Aqua-lung. With me I
qarried a bucket on a line, a large wooden stopper and a hammer--and a
packet of shark repellant which Dr. Revelle brought ﬁ at the last minute,
Things looked a little shaky from the bos'n's chair with only my feet
dangling in the dark uatef but as soon as I dived and got under the weights,
I knew everything would be all right, Sharks and shark repellant were
forgotten; I clung to the.cor& barrel and hung on, waiting for my eyes
to adapt themselves, The light must have been pretty dim but in a few
minutes the shipls screw and rudder became distinguishable and the orange
colored core barrel trailed off beneath me in the blackness. The corer

whipped about in the water considerably for it was suspended from a block



thirty feet above the deck which exaggerated the ship motions and
although the rigging crew kept the cable snubbéd at the deckline, the
blasted core barrel seemed alive to me!

I descended slowly and carefully like a man going down a flagpole
in a storm. If thevbarrtl broke from my grasp, its thrashing could
easily finish me with ona'blow, 80 I clung tightly and whipped about
| with it. PFrom the first, the ba}rel had appeared bent but, not expecting
this, 1 h#d‘attributed the aprarance.to some optical phenomena; now I
found it to be fact so that instead of swinging straight pendulum fashion,
another cémponent of motion was added which caused my steed to buck in an
irregulaf fashion, No matﬁar, it was too l#te to let go or turn back
now. The lower end of the pipe was finally attained, and, standing on
my head so that I could hold the barrel between my legs, I tried without
luck to drive the iooden stoppér into the end of the pipe. As & second
best solution I hung the bucket over the end of the tube and signalled
on its line. The tender on the deck pulled the buckot*xp tight to cap

ond the job was dome, T pushed sway Lrom the bavrel

the barrelAa safe distance and swam leisurely to the surface where I
tied my aqua-lung outfit to a line that was passed to me and climbed
back aboard via C:.fxea gj)'se' na"s chair, The core barrel was landed safely on deck
without lossq On inspection, it turned out that the end was plugged
tightly wiﬁh red clay and the dive was unnecessary--anyway, we had a
core and our morale was restored, |

“Look," someone gpaid, "Your friends are baék.“

In the water off the fantail, lighted by the special floodlight,
were two sleek sharks cruising about in the waters I had left a,mbmﬂnt

before,



VI NO MAN BEFORE

Somehow we humans seem to find great satisfaction in
doing something for the first time or going some place where
no one has been before, Few places yet remain on earth
wiiting for man to strip them of their vicerious virginity
and adventurers abound who are waiting their chance to c¢climb
8 highgr'mauntnln, explore a deeper cave or visit some remote
spot in the polar regions never before seen., Just to be first.

The great explorers of a past ers, men like Gplunbus,

- Balboas, and Cook, had the superd thrill of seeing and charting
for the first time vast aéoq: of earth and oceanj today ﬁo'
explore for mere details, filling in the blank places on ex~-
isting charts. But some of thof@?ill is still there for the
1ncky‘row who can find a ndw place to explore «-« and such

| plages still exist in the shallow shadowland of the diver,

The great depths of the ocean will probably never be
accessible to man directly; he willy undoubtedly, continue
to explore the ocean basins by using sound waves and instru=
ments suspended on cables as we did on expedition Capricorn,
Soinnhiric advance can be expected in the direction of sensory
extension using such devices as underwater television rather
than by making man sble to/personally go to the bottom. I
do not say that this is impossible, only impracticadble, for
it is doubdful that a man on the bottom of the occean would
learn much simply by being there,

e T - it~




56

- From thea oceanic abyss the Pacific islands rise steeply
and around each is & narrow band of water of depths sulitable
for diving. Although no tragis remain underwater to tell of
previous visits, it is more than likely that at some time
in the past the fabulous divers of the migrating peoples of
Polynesia, Micronesia and Melanesia have dived around all

: . slightly

of the islands., It is true that there is a,deeper band of
ﬁater around each island é&i§ w0 could reach with the diving
gear that the native divers could not =-sbut this is hardly
& new locatian. We wanted to be the first, without question,
to dive where no man had been before.

At'Alaxa Bank our wish came true and when I think of
it ,that famous line from the Ancient Mariner runs thru my
head, "We were the firast that ever burst into that silent
sea", For Alexa is a drowned atoll} & ring of submerged
coral islands surrounding & sunken lagoon ihoso imaginary
surfece 1s & hundred feet below the present level of the

ocean. Truly a silent sea. Here we combined science with
AN
adventure, VA

Between the Santa Crus Islands and the Gilberts is
a great undersea ridgej} it extends in an eastewest direction
aoross hundreds of miles of open ocean, breaking the surface
with only one small island: Rotuma. To the north, this
ridge slopes away into the greaf depths of the Pasific
but to its south the water is comparatively shallow and
here, some scientists believe, is a great drowned continent.
A continent which would extend from the Tongas aeross
Australia and inelude the Fijis, Solomens and the island




57

groups as far west as the Dutch East Indes. The concept
of this great continent is based solely on geophysical and
geochemical evidence, for to a scientist's way of thinking,
continents are not determined by the shoreline of the ever
changing sea but by the kinds of rock of which the earth's
crust is composed., This great ridge has thus been determined
to bof:ﬂ;ontinontal boundary called the Andesite linej to its
north the rocks are oceanic and to its south they are
continental. |

Astride the ridge, 300 miles from the nearest i1sland
group, are several shallow areas called "banks". Penguin
Bank, Turpte Bank, Alexs Bank and Pandora Bankj each with
the proportions of normnl coral atolls but with their highoct

ocean sw-’faco. f ‘todm(
parts nearly a hundred feet below the prsecaw - 00 Do

Were these really sunken atolls or were they once
volcanic cones, sliced off level by wave attack at some
former stand of the sea? *t they were made of coral, which
seemed most likely, why had not the corals builg;&-taat
enough to keep up with the ever=-rising level of tho'nog as
had those of the other atolls? Had the change in the water
level been unususlly abrupt at this partiocular place because
of downwarping of the rocks or had there been some oceaniec
change that had caused the corals to lag in growth (too cold
water, no nutrients, dust in the water bloﬁtlng out the sun)?
Were these banks on the oceanic or the continental side of
- the Andesite line ? Such were the questions that the geologists
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and geophysiclsts asked themselves as our ships approsched
the ridge, for in advance our only informstion was & chart
showing the depth of water on the banks --- made by a Pritish
vessel 850 years ago.

Out of the discussions a three point plan evolved to
attack these problems at Alexé‘Bank. First, to deteérmine the
exaot shape of the structure, each shlp would cross 1t
several times making continuous profilea with the echo-
sounders; this would be translated into an accurate chart
fér reference, Second, a selsmic survey would be run in
which the Baird (the listening ship) would anchor on one
shallow rim of the supposed atoll and the Horizon would
drop explosive eharges at regular intervals ss it moved
away from the Baird towards the oﬁhér rim, From this,the
apeed of sound in the rocks, and consequently their density
and comﬁbcition could be ascertained. Third, while the Baird
was at anchor & party of divers would make several sorties
to the bottom to search visually for details which might
prove or disprove the drowned atoll theory.

The divers would J::;lh for the small features which
characterize the upper and outer edges of atolls; features
like surge channels, solution puckets, the Lithothamnion
ridge, and the abrupt edge of the reefs They would bring
back ivpressions of the appearance to be sketched and write
ten down, photographs of the terrain, and specimens of the
present life, 1f any, that inhabits the Bank., It was sn
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smbitious progran, this first full-scale geologlicsl dive of
the expedition, 4nd we wers all anxious that 1t succeed.
One thing wds pretty certain; nc one else had ever ————-z§i“

L

since they are ofteén out of place on the charts.’ Moreover,
since ;:; lest lanfifall the ship had stopped repeatedly and
and drifted in unkhown currents while we cored and sampled, 8ut
Captain Davis broyght us to it without hesitatlm w we

speculated on how many hundred ships must have passed over

the bank. without guspecting 1its existenco and certainly having
no reason to StopIthera. Divers before ? Impassible!
The first dive was made on the afternoen of aIlIIHNUDQQQMbe'

3 , 1952 from the deek of the Raird, Conditions were
nearly perfect; the sky was hlue and the watar.wné clear and
calm; nc currents, winds or waves dlgturbed us., From the
_aﬁrface, e swimmer with a face plate could Just make cut the
‘bottami;zghty feet below, for the Baird wes anchored on the
highest point of the rim, With eagerness and enthusiasm
we slippbd into the Aqualungs, Jumped overside and started
down the descending line, PVirectly below, cirecling the line,
were_two of the ever préaqnt aharks7each about»fiva feet
long, but as we descended, théy enlarged their circles and
almoast disappeared inte the blue haze Just at the limbdt of

vision vwhere they stayed until we surfaced rmuch later.
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The bottom we found was like a desert; there was &
line of low rounded hills perhaps six or eight feet high
with very gently sloping sides and to their woet; where
‘the bottom flattened, alternating rows of light and dark
material were dintinguishﬁblo. On the hills thers was
an ococasional Midas ocup corsl but on whole the scene ap-
peared rather desolate; not at all kike the normel atolls
with their bright fishes aﬁd luxurisent coral knolls, As
we descended the pattern faded snd detalls became more
apparent, The white sandy~sppearing material resolved into
countless skeletons of Halameda, a caleoreous algae, each
& thin white disc about a quarter of an inch across. The
dark rock-like material proved to be dead coral lumps, each
covered with algae and the hame of smnll cltams, shrimp and
crabsi in the nhndov-mhovorod a few fish, The bottom was
far from devoid of life and yet, by comparison with the :
glamorous reefs of the Marshalls which we had juet left,
it seemed very drab indeed,

We deliberately fixed the scene in our minds and set
about collactihg specimens of the bottom meterials in the
large burlap aaqkt we carried, For some reason I never
seem to be aatigyiod with speeimens that sre less thean
heroic¢ in size and only the fact that they appear much
larger in the water than on deck saves me from bringing
back truly monstrgua chunks oﬁ bottom, On thie occasion
I selected one large rock tejming with life and a couple
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of coral cups. There was a lesson to be learned in collecting
this type of coral end I learned it «~- the hard way, The
cups seemed alive in their entirety; that is the entire oute
side and inside of their walls had living animals protruding,
each with its thousand polison derts called Vo3¢S . .

TR
s

s

8ince the cups were firmly rooted to the bottom I clasped the
entire cup in & firm bear«hig between my arms and chest and

heaved. The coral came loose but not before my skin had

been penetrated in ten thousand places by the darts., aSERae

Although they created a burning sensation, somehow I was too

dense to realize that I was not merely scratched on the sharp

edges and resolved to get one really large cup for my garden

at home, I tied my ssck to the descending line md went

back for more punishment, this time selecting one that seemed

to be about the size of a bathtub but which, fortunately,

turned out to be only about two féet across., After bresake

ing the great colony koose, I wrked it across the bottom

and personeally conducted it up the descending line to the

surface an inch at a time, With the greatest of care it

was holsted aboard and packed in excelsior, eventually return-

- ing to La Jolls in style atop the "AY frameof the Baird where

the rotting of its inhabitants was least offensive, Fov several (°"e’f)
That night in the wardroom while the ship recrossed -

with the echo Ssunder,

the atoll again continmuing the survey, the divers assembled

around a microphone to discuss the findings and plan for the

morrow. It is & scene that will always remein vivid in my
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memory for we re-enacted it after nearly every dive,
Bob Livingston wuld set up his tape recorder on the green-
covered table and the divers, Munk, Dill, Jackaon; MacFall, i
end I would lounge, helf-naked in the Equatorial heab,
agoinat the dark wood pé.neling & dtell what we had seeniec 3 Micrephone,
Such sessions would alweys start methodically with Dr,
Livingston intoning the date, latitude and longitude, and
circumstances of the dive and rise to a c¢limax as Dp. Revelle,
the expedition leader,would guestion the divers on detalls.
The end was invariable with "Anything else?" and some
mumbled, "Nos",

After an hour or so of discussion, the conoensus ‘of
opinierig-vwas that we mﬁe:he inner edge of the atolls

rim snd thst the place where we hed dived would have been,

in s normel atoll, the edge of the lsgoon. The place which :
could throw the most light on the history of the bank would
be the extremé outer edge where the bank dropped steeply
into very deep water, This edge could be expected to be

our former wchovaqe (over)
from a guarter to a helf mile east of idupzmiigns Whether & theetqe
would be shallow enough to be explored by divers could not

be answerede (m 2dvance
On the next morning, armed to the teeth with diving
gear, cameras and sample sacks, we started for the edge of
the reef in the ships launch, guided by whistle signals from
the Baird, The launch moved slowly east, towing behind it anThe
surface a ‘

man wi th a face plate who Gmade watchethe bottom and reported

(&5 chonges 2wl our progress untill the water became teo d.ee,A and &
was lost fvom view.
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DS PP time to time we sounded the
bottom with a lead-line; annoyingly, it Aeepened quite
gradually and we passed beyond the diving range without
encountering an ebrupt edge. It was necessary to return
to a spot shallow enough to dlive where the bottom looked
interesting; the place seclected was a rolling terraln of
low brown hills whose tops were a hundred feet below the
surface, We anchored the launch and slipped off intc the
water descendingi?ha anchor line,

Here the corals were slightly more abundant and certainly
much lerger than'at the location seen on the previous day.
Some were great platy sworls over six feet across llke great
sfone flowers, We sampled and took pictures; MacFall wlth
the Hollvflex, D111l and I with tho.lémm movie cameras. On the

Cgpetimens ot 4 gt we brouqht vp
surface theAmaterialsxﬁﬁichffbpeared brown on the bottom
were a ~listening emerald green; 1 kept thinking how if |
the water were drained away so the greenness of these hills
would show, 1t would shame the best kept lawns of our sube
aerisl world. I remember selecting one unusually fine white
coral bowl and working myg way up the snchor line with it}
there was conéiderable current snd the bowl roquired'both
arms 80 I had to cling Wl th my flippered feet and en occasional
hiédhold.. Seveml times I fell over backward and found myselfl
hanging upside down by the grip of my feet; slowly I would
right myself aﬁd start up again, Twenty-five feet from the

‘ tanks
surfaee)nm'mmﬂlnu’ran out of alr and with huge disgust I
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had to let the bowl fall, watching it slip from side to
&84de as it settled back to its native land as I surfaced for

Tt wos qone forever Hecayse Bir tenk
e breath of air., i‘here was no time to get a new @WOANRMS and
unce

g0 back down again @ the ship was already blowing the recall
whigtle. We returned, concluding that this time we had Heen
the orest of what might once have been an island.

in the afternoon we dived again from the ship to find
| apredring
8till a different,bottom wh ich seemed to be rather typical
what mu ht have beemn

of ,the lagoon floor. At 120 feet the bottom had sort of a

polka dot appearance with areas of dead brown coral pebbles
masses

set in & background of @M% white gENRa» of €® Halamedalplales.

8mall corals grew gparsely but this place had even a poorer

fauna than the brevioua sites, Still we pried and sampled with 5

a will and I had jJust filled & sack with specimens of a dosen

varieties of small corsals when I got the feeling that my

air was low, I started for the descending linemotioning
Livingaton and Dill my inteation to surface aﬁd dragging

the sack behind me, At the line my alr was gone obut 1

started up,confident that more would come to me as the f{

preasure relaxedj it did, but there was none to spare,

Finallyé‘brolking water, I spit out the mouthpiece and gulped

the lovely air ~-- gtill carrying the sack of samples.
Director Revelle, on deck, thought Lhias very funny.

"I believe you'd rather drown than drop thotﬁggzka“..he said.
Like almost aciontific experiments, we didn't find out

what we expected to but discovered something else instoaiﬂfbr
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@3® science always asks more qiestions than it answers.
Adventurewise, it is fun to think that we were the first

to ever reach Alexa Bank; it'll probably be a long, long
time before anyone tries it again,




VIII THE REEFS OF FIJI

The :(ort of Suva is the undisputed center of the south
seas today and like roads to Rome, all shipping routes radiate
from there. It is too small and rickety to be called a mcdern eity ¥
and yet there is a cosmopolitanism that rivals many great cities
and a hustle that would be admired even in lLos Angeles, Suva
and the Fijis have much to recommend them; there is the oclimate
of Hawaii ( Fiji 1s about as far south of the equator as Hawail
is north); the diversified and growing industries of mining,
darying, shipping, lumbering, and copra preccssing; and the
spider-like satisfaction of being at the oentar.of a net that
leads to opportunity in any direction.

To g0 anywhere among the islands one goes to Suva first
and then on sucessively smaller and smaller boats wends his way
to the destination- - for travel in the trapig seas is cheap
- once you get to Suva, For a pound you can range & thousand miles
if you don't mind being & deck passenger on a copra-trading
schooner and carrying your own food; for a few extra shillings
you can get space 1in a c¢abim --- and almost always with passengers
of the opposite sex, which is apparently arranged with forofhought
to make the trip more enjoyable, But ther: is no need to leave
Fiji to see much of the beat in the south seas; a few miles from
Suva the modernism drops away and out of sight of the road the
Jungle with its occasional village of grass h:.ts is substantially
the same as it was hiwdreds of years ago, Here the native
FPijlams replete with the great bushy black héads of hair live
in tribval simplicity much like their sncestors---close to L.
the fish-filled bays and under the graoefungEingEEES;EEﬁﬂ.

<
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Yams, bananas, tapieca, brendfruit, taro and avocados grow
almost uncultivated at the back déer and pineapples, pawpaws,
clams, fish, and tortoise are ebtainable with only little more
effort. The wonderful climate with temperatures rarely under 709
and lots of good water and beautiful scenery made these little
villages seem idzylio to us slaves of civilization. These people
appeared to have everything necessary for good living--and have
it effortlessly so we asked ourselves again the white man's
riddle of the south seas, "#hy dont we stay here and live out
our lives calmly and easily in a Mp?sycosis-free grass village?"
But man does net live by bread alone and we passed wistfully on,
A single road circles the island et Vita Levu on the narrew

coastal plain; no roads and few trails lead to the rugzed and

mountainous interior of which little is known te today's

inhabitants.




Koralevu Bay

Jueen's Road, two hours' drive from Suva, passes a gentle embqyment where
steep, white sands are overhung by tull palms: Koralevu Bay. In a way it re-
minds me of Hawaii's Waikikl beach where I have often swum and strolled and told
myself that I was in the playground of tie Gods, No wonder that the Hawaiian
kings lived there and kept Walkikl for & park——but that was before white-skinned
haoles brought raucous civilization, EKoralevu today must be something like
Waikiki % & hundred years agej anyway, it I were a Ged I'd play at Koralevu now,

Parallel to the south coast of the islsnd and ignoring the ins and outs of
the shoreline is a clean, straight, white line of surf which marks the edge of
the broad shallow coral reef, Opposite the hesdlinds the reef is narrow and |
opposite bay mouths it is wide;mmb on its edge waves from the south Pacifie
expend themselves in {rething impetent breskers. Across the middle eof the wide
reef st Koralevu is a narrow channel where flowing, fresh waters from the land
have held back the coral growth and here the deep water approaches almost te
the beach., Although tﬁe surface of the great reef is flat and dead and un-
interesting, along the outer edge and in the walls of the channel,the corals
grow madly and there are deep dark cracks and undercut caves which put a gleam
into the eye of the underwater swimmer, Here was an underwater teopography
completely new,

Along a half mile' ¢f the L:ach bordering this blue bay with the white fringed
reef is an ar;a of cultivated palm and cropped green lawn, Between the palms a
little stream flows and along its banks are & number of grass shacks ——boras—-
with modern conveniences added., This is Keraleva "Hest House", a tropical
Britisher's idea of an American motel in Fijian style, and an excellent idea
it ie, |

Each bora is a wonderful plece of woodworking and weaving. Above the

concrete floor rose large posts of fern-tree wood which supported the sill



stringers to which were lashed the rafters and their bracing. Over the whole

' framework was a foot or more of carefully laid grass, sald to weigh five tons.
We were astonished at the solidity of the construction for "grass shack" has

. & rather flimsy sound but we were informed that most of the shacks had with-
stcod the great hur:icainl of the previous year bgtter than the small European
style houses, Doors and windows were framed of wood western style and at first
we regarded this and the concrete foundation as a concession to prudish
tourists; later we noticed that the newer Fijian houses had these features toe,

Dr, Ted Folsom and I shared a bera only a few feet frém the vwaters' edge
where an outrigger canoe was beached just above high water. Lying in bed at night -
we could see the dark jﬁngle silhouetted against the clouds and cateh an
occasional twinkle from the surf acress the bay. The guidt magic of the tropical
stillness let our minds fleat fres as we "breathed in the balms of the fronded
pilms in the hush of the moonlit night."

A brilliant six o'cleck sunrise awakened me and I crawled from under the
white pagoda of mosquito netting and hurried out onto the beach at once teo see
what the night tide had left. Like beaches the world over it had the virginal
air that remains when the clean sweeping tide erases all the footprints and
piles théf%hellé and:gﬁgﬁg into neat orderly lines; native women and children
were wasping in the steam mouths and great trees whese name I do not know were
droppihg blossoms on the sands,

When I returned at 7330 a Pijian waiter was just serving "tea" (ceffee in
bed) to the others and reminding them that breakfast would soon be ready; It
developed that there are three #teas® a day at the #Rest House# as well as the
three mczalas and while we were a little surprized to find they started . before
breakfast, it was agfeed that thls was an excell@nt idea, Rest House was
undoubtedly well named and I can think of no pleasanter place to rslax; on
this visit, however, ue_had little time and a lot to deo,.

The plan was to examine the steep sloping outer edge of the reef and the



walls of the ﬁeep channel thru it and ses what the cracks and caves were like,
Surface swimming and skin-diving to their upper rsaches on the previous afterf
noon had shown us what to expect and we planned accordingly. Livingston, Dill, Jacksen,
Folsom and I were well equipped with fqualungs and swimming gear but we started
with a dilemma, If we went at high tide we would have to swim across the reef,
thereby wasting much of our precioun‘air supply before we ot to the edge; if we
" went at low tide we could walk in water between our kness and ankles, & fairly
easy job unencumbered but difficult and even painful while burdened with heavy
equipment, ‘We finully decided to take the equipment around in the outrigger
while the rest of the swimmers and our host waded across the reef,
Until the equipment was louded and Ted and I léft the beach we had never
given much thought‘to outrigger canoes and their manipulation—-this we
demonstrated at once, After all, one could see the natives and their whole
families paddling about without effort-and with the outrigger for stability,
well, what trouble could you have? It certainly appears solid in the water
and we thought we dimly remembered seeing great bunches of bananas piled on the
outrigger beams and sails being nonchalantly hoisted by grinning brown sailors.
‘What we couldn't quite recall was what they did for a gyre-stabilizer, fer

our canoe would never have stood for such treatment without one. As for the
balancing value of the outrigger fleat:s Hal It has about the same function

as a tight-rope walker's pcle; I will say this for the float, with it, it

is possible to balance the cance, Barely. One must sit exactly; repeat,
exactly in the center of the cance as the least deviatién will cause the float
to dip under or rise from tiie water as a disquieting reminder that the creature
is about to capsize. The paddlers sit at gunwale level with feet placed tandem

th bottom. £ rd
in the narrow bottom. The orna pPaddler can paddle only on the side away from

rear
the outrigger, the edme paddler must work on the opposite side, In cne of
our frequent rests we decided that cne fight and one left handed man was

roquired for efficient operation.




I suppose nearly all eutrigger canees require bailingj they are hollowed
from a leg which 1s likely to have an occasional knot or check-mark and as the
interior is removed the stresses in the weod change and cracks opsn, These
eracks can be patched by filling them with tar and sewing the sides together
with coprer wire., But since patching requires more concerted etfert than
occasional bailing, this chore is put off; besides an eccasicnal wave slops
over the side, A bailing can is an abselute necessity and we were not without
one, KNow trees are round and so are the cances made from them--both inside
and outside, This scems ocuvious to ﬁs now but when our host gave us a British
biscuit tin to bail with we murwured no protest, In fact the British have an
expression, "square as & biscult tin", which I will not seen forget, Ours was
nearly a foot on a side and square as squars cuuld be and barely small enough
to go between the sides of the cance, By suitably bending one side of the can
we were able to make it reach within a féw inches of the bottom of the cance.
Bailing with it was incredlbly awkward and gaining on the incoming water impossivle,
May I be forever damned if I ever put to sea again in a round beat with a square
bailer; I had rather spend eternity driving square pegs inte round helss,

We were happy in our ignorance and loaded the air bottles and equipment
into the thing and started out with Ted at the rear steering paddle., We paddled
on the right, then on the leftti w- raddled into the waves and across them; we
steered, ruaderlike and by vacking water, ws blamed the currents, the wind and the
drag on the float. None of these operations had much effect on our craft; legend
has it that these‘are speedy craft that skim over the water like a flying fish-
this one had obviously not heard that legend and was substantlally unchanged
from its original logzlike qualities in its sea handling respects, Painfully
we inched our way out the channel and were actually approaching our objective
when some bigger-than-usual waves spilled their tops inte our hollew leg; the

outrigger float started to sink and I jumped out. Ted was very relieved to be



rid of my inept assistance and assured me as I swam past that he could make the
last hundred yards without help., (He did too, in about half an hour). Eventually
the canoe with our equipment was beached far out on the reef and I got a lung
from it, and swam leisurely out the channel entrance only a few feet below the
surface,putting my head out every few minutes to see where the others were and
orient myself, |

| These reafs were much less beautiful than those of the Marshalles but were
Just as interesting to us because they were new variations on the old theme,
The corals were different shapes and colors as there were species we had not
seon Lefores fish were much fewer and less brightly colored; but mostly there was
a new feeling in the water b;cause of the radical difference in the appearance
of the submarine topography.

On the channel bottom there was a dirty white silt not at all like the white
shifting sands we had known and the reef walls instead of being simply stesp
and ragged with corals were sheer or even overhanging and comparatively smeeth,
Colora were grey-green at shallower depths but here and there::sbright mantle,
& few shiny cowries clinging to a coral frond and, brightest of all, a large
number of bright blue starfish, Electric blue in color, the;fgzgﬁon the reef
everywhere and we could not resist bringing back a dozen or so which retaliated
by immediaéiy dying and adding to the distasteful smells of our other deceased
beautles,
I reached the edge of the ocuter roef and swam parallel to the coast just

outside the breakers and above the edge of a submarine precipice. To my left
was deep blue water and to my right there was the usual profusion of corals
living in water less than fifteen feet deep; well nourished by the coastal
currents and well lighted in thc clean water far from shere, they grew beautifully

and prekifically in the narrow band between the cliff edge and the flat dead reef .
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Along the edge I encountered Beb Dill; he had carried a lung across the
reef and was:g:sily hacking away at coral specimens in the shallow water beyond
the breakers)putting the best into a canvas bag that was slung about his shoulder,
We agreed by a shouted conversation carried on between passing wave crests (when
we would pop the mouthpieces into our mouths) to descend the steep outer face te
see what it was like at depth, Although on the whole the reef edge was qnitof‘
straight, there was an occasional gash and we selected on of thsse for a pathway,
Down it went, a V-shaped submarine canyon cutting perhaps thirty feet into the
reef edge at the surface and less 2t depth since its bottom sloped a little less
stesply than the nearly vertical reef wall, From its sides fans and plates of
coral projected some of which were as much as four feet across and down the
canyon bottom there was a bare covering of slowly sliding coral debris., We
descended deepsr and deeper, There were ledges, dark grey green with an occasional
yellowish cor:l knob and on these were movre coral fragments and white dust.

A wave of the flipper would stir up & sterm of fine coral dust—-a tempest in a
canyon, which drifted slowly away in the gentle current, The light grew dim
and the coruls appeared dead; a small barracuda sniffed at us and passed oh,

¥We had no way of measuring our ultimate depth but it was certainly ever 150
feet; at this point there was no change in the blueness of the deep water or the
appearance of the cliff and since we had a limited air supply which was being
consumed rapidly, we returned to the surface,

Miners, who spend their wow~iting hours in dark dripping mines, rather expect
to find & cloudy rainy dsy on tha surface and when the cage reaches ground level
they are pleasantly surprized by sunshine and “lue sky, (At least I was, each
day for years). Rising froa the greyness of deep water the change is much less
abrupt but the feeling is about the same; there is an implied warmth in the red

oler and the direct sun rays; a feeling ef being surrounded by

near-surface c.
life and motion unlike the somber and (uiet inactivity below, The deep diver



rises into this totally different world and is reminded that invariably the
"top 50 feet is the best diving",

Back in the shoal area of the reef edge I could not resist breaking off a few choice

coral colonles to take back for souvenirs and with these in hand started thru the
breakers, This was a basic mistake and was doubly compounded by the fact thut I

was wearing fins insteadvof my customary tennis shoes, As anyone who has tried

it knows, 1t is practically impossible to wwlk in shallow water with swim fins

even under ;ood conditions., On a very rough and coral covered reef in the surf with
90 pounds of air boktles on the back it is impossible—-that is the only thing I
distinctly remember, The first wave started me in and the rest rolled me
alternately in and out over a surface which would surely have disgraced a fakir's
bed of spile.

So-awﬁere along this rough route the corals I was carrying disappeared but I
had souvenirs enough imbedded in ay knees and heels and hands., Beb had made the
crossing nucH2;2;£2§%k;d stood watching with sort of an anxious laugh, When I
finally struggled to my sore feet he said, "Yeu've had it", Se I had.

Ye ;;;=:=hr way back across the reef to the canoe and encountered Dr,
Livingston instpecting the edge of the freshwater channel and waiting for
companions so he could go deeper, We joined him and the three of us ranged shore-
ward along the side of the channel; the upper forty fest of its walls was quite
vertical and rose from a softer bottom wuich sloped away at about taidydeqres tewards
the channel center, There was a very abrupt line between the clear warm water
of the reef and the dirty colder waters of the chanrel; however throughout its
length there was almost always & narrow vertical band of the clear water against
the recf wall,

Tegether we probed into the caves as our eyes became accustomed to the dimness

and swam thru the narrow crevasses, Only about 25 feet dsep these great cracks

seemed much more because their black walls were so close together; there was just




barely shoulder room in many places und our bottles banged loudly against the
walls; often me touched both sides at once, Then théy would wideﬁ out to six er
eight fe=t and branch; the bottom was covered with soft wnhite sand and nsar the
tops were _ive cerals, Fish were few and we saw not a singlé eel or octopus——
animals which ordinarily like such places.

It was a most successiul operatiorn and we returned with some fine shell and
coral specimens much to the envy of our shipmates; even Dr, Folsom, worn down by
his struggle with the outrigger, agrsed, We left Koralevu reluctantly; for about
six dollars aplece we hsd stayed the night in private boras had thres yoed meals

three teas and been guided on the reef, Try that at Waiklki some time,




Serua Island

. Clese to the south ceast of Vita Levu is 2 green island
not over a quarter of a mile across at the widest part. lost
of this 1lit:le island is quite flat and on the flat part is &
neatly laid-out vil age of grass houses which partld, overhang
thé water. At each end there 1s a steep conioal hi1l perhaps
2OG feet high; on top of one hill is the tribal cemetary, on
the other are sone unpainted frame government bui.dings no
longer used. This is Serﬂa, the legendary capital of amQ Fijiv,b
once the seat ¢f the governors; even now the .spirites of its
great chlefs look out from the two hillé, Between the island
and the mainlaend is a shallow flat reef and at low tide one can
easiBy wade across this natural mncat thru soft silt and watgr
éargly over the knees. Seen from the read whieh winds high above
thru theljungle on the mainland, Serua is a drean Qf a tropical
island‘stylized by walt Disney. The hilis are sc stecy and so
regular , the hduses 80 well-aligned, the reef so green that
one sets a strange feeling of'unrea:lness. Only the wooden
government house on the eastern htll and the large tree where
the trail secross the reef begins, breﬁk the symmetry. Standing
adop the hiils it is easy to picture in one's mind the days
of inter-tribal warfare when swarms of howling cannitbals brandishiﬁgw
great warclubs must have sortied across the reef to atftack the
forts whieh once crowned the important hills along the coast of
the mainland. Andvprobably after a hard daja fighting the; came
back aeross the reef besring captives slung on poles for their

evcning meal .




Today the Seruans make more peaceful trips to the mainiand
to visit and tend their ecocoanut groves and truck gardens and
fruit trees for the soil of their own island is not suitable
for growirg these things. The remainder of their‘economy is

(n Submarine hunting
based on the ses and generations of experienceahave made them
amons the test swimmers and skin divers in the Fijis.

One warm December day it was arranged that they would
demonstrate their underwaterrabilities for a party of
observers from our shins and in & gala picknicing mood we
waled the reef to their island to watch, .East of the island
a barrier recf partly emclcsed a large lagoon-like area and here
there was generally shallow water with coral knells and a
rou.gh reef abvout four feet below the surfice., This gives way
to a deep and devious embayment so that within a half-mile of
the viliage there are zones of all diving depths.

Natives and scientists, evenly distributed between the
water and twc long narrow flat-bottonm punts. set ont slowly to
explore the und-rwater terrain and each other. The swimmers
went first, skin diving to look and to spear --- the junts
followed, propelied by husky natives who stood aft and punted
along p:s8hing on the coral with long poles when the water was
shellow enouzh, rowing when it deepened,

The natives used two kinds of spears, each of which was
about five feet long with a 8lim hardwood shaft. Cne of the
types of spear hcads was a light metal trident about five inches
long from fork to point and with the usual doubie barb in the

center and half-barbs on the oiter tines. The other spearhead
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was unique in my ekperience. It was a circle of barbless
needle~like humbao points about § inches hong looking a

bit like an old fashioned broom, The points were tightly
bound around the shaft at their base; towards the business
ond,they flared out. I suppose the idea was that points

on opposite side of the ocircles would continue to widen as
they passed thru the flesh, trapping the fish as effectlively
as & barb, Both)f spears seemed to be quite effective.

-Out along the reef we ranged like *uchool of porpolses,
some surfacing for breath as others dove the bare two fathoms
to the bottom; at least we were as playful --«but W thout &R Porpost
speed and grace, The natives speared s mumber of fish,
mostly too small to be worth cooking but all of interest to
those in the boats whowould not:“;:wn then W
It gave us all a chance to inspect them carefully and photo-
eraph the bright colors in the sunlighty 4as they died;, they
faded and changed colors like rapldly rotting changeable
taffeta, As always there wers new varieties; on every dive
during the entire trip we saw at least one new species (new
to us, anyway).

Most interesting to me was a lion fish (Pterois Volitans)
which was speared as it held still on a mottled coral cluster
and tried to hide, (Some fish will Just not believe that
you ocan see them and persist in holding absolutely still and
trusting to their protective coloration until actually touched,)
The lion_fish is comparatively safe in this manpaver since he f
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not only appnurn‘nlnnst exactly like the ro#ka but also he
has highly poisonous spines projecting from his dorsal fin,
This specimen had wide dirty-brown vertical stripes alter-
nating with somewhat narrower whiteée bands with inregular
boundaries; i#'l lower jaw protruded and the pectoral fins
were very long and featherlike, the membranes between the
spines having separated. The fish was about a foot long
snd the polscnous spines on his dorsal fin were nearly
three inches long. The native who speared him held the
spear firmly so that the fish was a respectful distance
from his body and shouted warning words in Fijian which
were trin;lntpd by our British guido. The xianrisb'looka‘
a great deal like the Scorpidm fish of m.l California
coast and is undoubtedly closely related. (Although the
scorpion also has poisonous spines which make a pnintulj
wound, he is not deadly.) I remembered an suthenticated
story about a men who had found & Lionfish while skin
diving and intrigued by the way it held so still, tried to
catoh it barehanded, The poison wpaked instantly and he
“was lucky to have friends about who dragged him from the
water and took him to the hospital. Within six hours his
blood pressure had dropped to.tianty and death was very
GlOl‘};hh passed the erisis though, and by the next day
was completely recovered. After this story, and some others
about péiaonou- shells and sea urchins, I was very clrorul}

indeed where 1 stepped and what I touched.




Sea snakes are quite raﬁe but on this trip we got a pretty good look
at one thru the courtesy of ﬁr. Ted Folsom, Ted had just located a pair
of beautiful white cowrie shells and was in the process of picking them off
the bottom when the snake brushed his shoulder. Ted and snake each left
instantly in opposite directions, he yith o&ly one of the cowries. At this
time I was in the boat and when the snake swam past was able to lift it out
of the water with aﬁ‘oar for a few seconds, It was about three and one-half
feet long and génerally'dérk green with amall black and yellow dots. All sea
snakes are venomous (like their cobra cousins) but fortunately they have small
mouths and are unable to\donveg;ent;i inject the poison into humans.so that
they are not much feared by the nétives uho-will sometimes push them to one
side uitﬁ a bare foot. I was quite content to let this ocne swim away, however.
When the boats reached £he abrupt drop;bfr into deeper water they were
moored and we put on the Aqua lungs and followed the slope dowm. The dpper
fifty feet werequite lovely with very Jagge& and irregular coral heads sivkeh that
xp- SO , coclls comb ofskevs » o
~ arched over,arall caves and grotioes which had many,oltsw welded fi toTheir Sides |
Helow ther ’fhﬁ Steep slope was Coveved with dusiy, arouv\d(\,]' vetlurmed b Shallowerv waler aﬁw{
&kaigw coral debris so that after a quick look J swam along the bottom. forty
feet below the surface looking for shells, Hﬁr& I found ﬁy first pearl-shell;
. the kﬁowladge that there was an infinitesimal chance of its containing a peafl
did not discourage me from making a gurgling whoop into the mouthplece., Here
also were fine large leopafd cowries and scorpion shells and triton trumpets.

Serua reef was a wonderful spot for shell collecting and we brought.back dozens,

from the bottom and bought a few from the natives forkgood measure,
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In fact, I think that it was shell c¢olle eting that
we liked to do best and sometimes other underwater work
suffered because 1t was hard to resist the temptation to
look for these beautiful souvenirs., The cowrles were the
most attractive, mainly because their ocutside was so shiny
and polished whereas the other shells were generally drab/
and covered with sea growth and required mueh more work to
clean, I had heard that in the past the cowrlies were used
for money in denominations ascording to their rerity. The
highest unit was the golden cowrie. ‘

It took a long time to even find anyone who had seen
a golden cowrle; finally, Mr, Mo"‘Hedstrom,of Suva, showed
us one, It is truly a beautiful shell, and has a rich and
regal look about it; it has the usual cowrile shape but the
entire back is a c¢lear orange-gold color which breaks off
cleanly at the white lips on the undn-aidﬁ. What it used to
be worth one ean onli gubu: perhaps a spear or & wife or
a cow, In Buve today, it is dald that the standard prici
for a matehed pair is 20 f‘(lround %) ««=if you can find
them for sale. |




IX SUBMARINE VOLGANO

' . . ;
20° - 19' 8, 175° « 25' ¥ 15 the site of a weak spot
in the earth's crust known as Palcon 3slandg. Here is its
history as given in the Sailing Directions:e

Palocon Island made its appsarance first as & reef
in 1865, and later as an island in 1885,

In 1877 smoke was seen rising from the ses at
this point, '

In 1889 the thenwexisting island was surveyed .
by the British vessel Egeria.

By 1894 the island had disappesred to such an
extent that it appeared as a low streak of
blaek rock, Later in the year it was seen
to be about 50 feet high.

In 1898 the island had disappeared leaving a
breaking shoal but 2 years later t he sheal
was above water,

There was no trace of the island in 1913 and in

‘ 1921 only breakers snd discolored water

\ marked the position.

In 1927 the island was reported to be one mile
Sn extent and have smoke issuing from it.

On March 17,1928 the island was 2 miles long

, 600 feet high and in hea¥y volcanic erfuption.

Great volumes of smoke were seen in 1933.

In 1936 there were erruptions every 15 minutes
from & $ubmarine volocano off the socutheast
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On Dgycember 22, 1952 on our way to Tongatabu, the Baird set a course
for Faleon Island with the intention of observing and photographing .this
unreliable piece of property in its present condition; we no inkling as to
whether tﬁer‘o would be an actdve voloanic moﬁn-tain or a small pile of
wave-washed ash. There was neither. As the ship approached the site,
chesking its position at frequeit intervals, we could see no tnwseees land
of any sort but the trace of the bottom, dramn by our echo-sounder, showed

it rising steadily under us. At M@ 100 fathoms Capt Davis slowed the ship
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" to three knots; at 100 feet he stopped it and as we drifted slowly ahead the bottom
continued to shoal. Frem the formard deck we scrutinized the water surface and tried
to see thru it, Then three lérzeruthan—averago swells passed under us and as they did
we coﬁld see them bend to make a warped diniond pattern as they moved éver what must

" have been very shoal water,

- The ship rumbled ua;fpe screw started to turn and the rudder went to hard left
Just as the watch announced "80'feet®, en the intercom, We pulled away from the um-
seen danger and gave the area a wide berth in pussing on to our immediate destination
but Faleon Island continued to occupy a forsmost plaee in our thoughts.

- Such & drematic histery was very appealing to geologists anyway but the
knowledge that the surface of this yo-ye island was within easy diving range mades
falcon‘irreﬁistable to a party of diving oceanographers., The more we thought about
it, the better we liked the idea of making an underwater examination of a volcane.
Were there océaaional eruptions or rumblings that we might be ahle to hear
underwater? Would th:ore be Eot springs? (eften found near dormant volcanes).
Would the water be clouded with fine ash? (We had seen streaks of discolored water).
Would it look like the slope of a volcano, littered with volcanic bembs and debris
or would the rocks be hard and massive like a dike? Would there be any life about
" or does volcanie activity have a toxie éffect? We wanted answers, and would return
somehow to get thea.
On December 29, after Christmas at Nukalofa, the VBaird returned and hove-te.
Just south of the "island® to launch a skiff, In it were Adpnlungl,lunderwater
cameras, sample sacks and bottles, Bob Livingston, Walter Munk, Phil Jackson
and myself, Theres was adventure in the air as we rowed ¢onfidently towards a
patch of ;ight groeen water which was just the color_of many & coral reef we had
seen in owr life among the atolls, Phil hung over the stern peering downward
" thru a view-bex and described the bottom we were passing over as being a rippled

and dark voleanic sand about 40 feet deep; on our may to better things we passed witho




rising perhaps 20 feet from a mass of small volcanic cobbles which sloped away
in three directions, On the fourth side, there was a little valley, also cobble
filled, separating the rocks we were on from a similar but slightly deeper
formation, In this valley Dr, Munk inserted his thermometers into the bettom

in ah attempt to measure the heat flow from the sea floor which might indicate
recent volcanie activity, Wwhile intently watching the instruments he was aware
of a shadow, and turning saw a shark watching toe == over his shoulder. Sharks
are such curious animals,

Dr. Livingston waited patiently in the skiff until I returned and gave him
my lung so he could descend toe, Then we upped ancher and worked alenglthe reef
to the south. Its character changed somewhat; the small dike broadened out te
form an undulating coral-covered surface over loo feet across and as shallow as
18 faet i some places so the its high points were quite accessible by skinm
diving. Here we appreciated Captain Davis' foresight in not bringing the ship
any closer, What a pl#ce to be shipwracked this would be! Hundreds of miles
from even the rudest pert,for although solid rock was very close straight dowms,
the unbroken ocean surface reached away to the horizon in every direction. We
thought for a moment of Captain Bligh who was put off the Bounty near this spet
and eventually travelled 3500 miles in an epen lifeboat before he reached help.

As before, the boundaries of the reef were abrupt and the sides vertical;
here we could not ses the terrain from which it rose - only the intense blue ef
deep water. It is curious feeling to.come suddenly upon the edge of such a cliff,
Ones sub-acrial instincts makes him involuntarily draw back as though there were
some danger of falling off, and even in this weightless world we worevinclinsd
tc stay on the shallow top with only our heids extending over the edge. As an
island, Falcon could never have had the peanty it has as a shoal; bright colonies

.ef coral dotted the surface and @s usual there were great numbers of highly

colored fish, Here for the first time I came upon a school of Meorish Idols =




cemment, The sand disappeared as the water deepened again but in a few minutes
he saw two huge yellowish rounded knobs with tops only about 30 feet deep which
rose from deep blue water; on their surface were some corals growing and a shark
oeruised aboutj this was our first new piece of informationt living coral, and bleed
pressures wmet up accordingly. Then the bottom was lost from sight again but things
looked better every minute and we pulled harder en the oars intent on reaching the
shallower reef marked by the green water,

To our dismay, on grriving there we found that the green coler came from
fine volcanic dust particles suspended in the water which apparently had no re-
lation to the depth and although we roﬁed thru it for some distance and teok
aouﬁdinga, our lead line never reached bottom for it was only 200 fget long.

" In the meantime the Baird had moved about considerably while making a depth
survey and taking snapper-samples of the bottom materials. Only then did we
realize that we had, with incredible luck, gone directly over the middle of the
island's high point on the first passj now to find it again, The only reference
point was the green streak of discolored water and w; knew it to be moving with the
current; the tottom had not been seen for half an hour. A zigzag course was in-
dicatel and for thirty, hand-blistering minutes the skiff went back and forth in
- what seemed the most probable area until a yip from the man at the view-bex sig-
nalled the sight of bottom, The reef rose abruptly ——= we all looked to see what
it was like this time before it got lost again —- se abruptly that it was necessary

to row the skiff to just the right spot so that the anchor line would reach bottom.
Over the side we wentj I with the sample sacks, Walter with some thermemeters
and Phil with a camera; as we did, the ever present sharks cruised off into the
blue, The top of the reef was of dark volecanic rock, slightly demed and
larggly‘covered with coral colonies from one to two feet in dizameter, It was
about 30 feet wide and perhaps 100 feet long being divided in the middle by

a crevasse, The sides were vertical and fairly smeoth, without coral growth,

T R



pessibly twenty or so of the black and yellow striped dandies that are usually
seen in pairs, I nosed into their hollew and they scattered like sand in a
current eddy trailing their long pennant-like dorsal fins behind, _

The sight of young ceral growing directly on velcanic rock far out from
land was an experience unique and even exciting to a geolegist; here we could
look back thru time and see how the great atolls must have started 20 million
years ago., In the past 15 years the first corals had taken hold en Falcon Island
and already there were colonies two feet across —- all 11vin¢ free and uncrewded
in the clear water --- springing truly phoenixplike frox the hardened lava of
the dormant volcane: ‘Hach white and pink and 1light blue coral colony sprouted
separatély frém the clean dark basalt, still uncluttered with the usual coral
refuse. Some day, if no mére eruptions oécur, the corals will completely cover
the basalt and, filling their own volds with lime and rubble, rise to lew tide
level and then spread sidewlise making a shallow reef such as those that rim
the atolls, It will grow upwards following the still-rising sea level and
perhaps join with a spreading reef from some volcanie remnant we did not dis-
cover and then be cappred with an islcnd and cecoanut palms., Such is apperently
the ori in of other islands in the Tenga groﬁp. ’

~ Our dreams of the next million years ended with a ringing in the ears.
It was the man in the skiff banging a wrench against ap air bettle =—— the
signal to return to the surf§c€7for‘the Baird was inpatiehtly tooting.

¥hat did we accomplish at Falcen Island in our.attempt to add to the
knowledge of marine geology? Well, we learned that there is a hafd core of dense
volcanic rock.which will probably 1. st aginst wave action for a long time =
may even become the base of a coral reef, We found that many varieties of corals
are able to get started and grow to considerable size in less than 15 years and
with the corals come the specialiged reef fishes (although it is hard for me te

sse how these 1ittle fishes find their way to a new recf far out in the epen
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sea). There were no hot springs and no appreciable heat flow from the roek itself

but of course we do not know if we saw all of the highest portion or if the active
southeast corner of 1936 is different from the place we visited., And ef course
there may still be rumblings at odd times,

The Falcon Islind dive was well worth the effort, both for geology and adventure
- for it is an adventure to visit a submerged volcano, evenlthough it is temporarily
inactive, We'll watch the newé’hnppra for the rest of our lives looking for a little
news item at the bottom of page five which may say, "Passing ships have reported

new volcanic activity at Falcom Island in the Tonga Group. Smoke was seen rising

from thirty miles away and f§leating pumice ",




IX THE TORGAS

Expedition Capricorn's two ships rendezvoused at Nukalofa
in the Tonga Islands on a beautiful summer afternoon: Christmes
E&e. 1952 and al)l of our party will long remember %the wonderful
and kindly manner inwhich we were recleved there, Ho wonder
these are called the Friendly Islandsj strangers in their land
in the hcliday season_we were invited intoc homes, greeted with
presents, serenaded by dozens of bands and ohorouses, and given
Pk shipboard
the run of the country. To par%%y-reciprocate(we held a/cootail
party so that the Tongans eould_inspeet the ships and their
elaYorate scientific apparatus. So greatly impressed were our
new friends by the mass of electronie instruments that in a matter
of minutes came the hopeful request that we would send someone
to repair the palace radio. Apparently it had not worked in weeks
and the nearest parts and technicians were in Fiji. This chore
fell to Allan Jones,our electronic trouble shooter,who. was
partly repaid for missing the cocktail party by the gratitude
of rojal’y.

For Tonga is one of the few remaining independent
monarchies in the workd and our guest of honor was Prince Tungi
the prime minister énd son of Queen Salote who was en route to
the coronation in Jondon. At the princéds special request we had
a diving exibition. He is snid to have been quite a swimmer him-
self in his youth and we were anxious to make a good impression.
Now in his upper thirties he spends most of his time keeping
the governgenthrunniﬁg on a very modeat budget; the free diving
technique scemed to appeal to him because of its simplicity and

inexpensiveness. Fossible he énvisioned its use in the creation
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of some new industry such as pearling, or in the expansion of
the country's fishing and clamming facilities; at any rate he
seemed greatly interested and asked many questions about the
equipment and its use. As a Christmas present Direotor Revelle
gave the Prince a framed enlargement cf the Aqualung in use
at Alexa Bank, | k

Phil Jackson and I made the dive and Bobd Ljvingston
stood with the prince ealling signals and descriding what we were
doing., On &eck we felt a 1ittle uncomfortable, even immodest,
infggg;g:'among the smartly dressed visitors who were having
oooktaila but once in the water normaley returned. For a harbor
the water was clean and clear Qnd we selected she water just astern

of the Baird for the demonstration. A gallery_or hangers-on sat
on the edge of the wharf and the Prince and his party lined th e

~ship's after deck,

There was no way to get into the water gracefMlly so
we Jjumped from the work-baskeét which is about fomr feet above
the water, Phil went first oreating an impressive splashj then
I elutched my face mask with one hand to hold it in place, iit
down hard on the lung mouthplese and followed; with the other,h;nd
I reached behind my back and held down the bottle straps--this

‘18 good practice when jumping as there 1s a good chance that the

bottle will slip upward and the regulator Btrike the head. The jump
carried me well below in a great cloud of bubbles; I tock a few
breaths to cheok the gear and continued on te the bottom for a
samplp. Choosing a small rock from among the great clutter of

0ld ocans, tires, dottles and batteries that littered the hardor
bottom, I‘ | |

|
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brought it slowly to'the surface showed it and dreppod it
again., Every harbor has s bottom like that dbut 1 thought
a sample of trash might embarrass the Prince. Then down
again for a few minmutes s¢o that the sudience coculd wateh
the exhausted breaths rise as groups of bubbles in :ﬁ‘ trail,
Phil was doing the same thing but 1 sort of lost track of
him, Hhen I surfsced again Bob c¢alled, "Show how yaﬁ£$§%r
clear the face mask underwater.” I filled the ussk, showed
ovorybody and then duoked underwater end blasted it out by
‘holding ihl upper edge cfauhwummiio while leaning backwards
and blowing thru my nosej the water is forced out under the
lower edge 6: the mask, When I surfaced with an empty
mask Bob appeared satisfied, "Row show how you ¢an remove
tho,mohthﬁinco.undorwatorrand put it back again." This
time I removed the mouthpiece above water so that all
could see and held it above my head as I sank, The hoses,
of course, partly fill Wi th water but it is not diffioult
to clear them, 'You put the mouthplece highai than the
regulator nnd::?g bubblol:g;; chmandag the intake hosej
then put the mouthpiece in your mouth, roll on the left
'aide and blow out hard, This clears the exhaust hose.
Sametimes this latter operation has to be repested to stop
an annoying gurgling in the hose but it is possible to get
fresh air fpom the start. | |
When we finally surfaced, the Prince nodded a "Thank
you", The simple exhibition was over and Phil and I loaded
our diving gear in a skiff and clambered abeoard the Balrd




to change into our ceocktail clothes.

From Huck Finn I recall that many singers anld actors
of Mark Twain's day found it desirable to bill themselves as
having made a command performance "before crowned heads",
Today with the inereasing scarcity of monarchies, I think
Phil and I must be among the very few who have made "command

dives".




Spearfishing at Nukalofa

Many stories have been told about the wonderful
divers of the South seas dbut in their telling and re-
telling truth and fiction have become insxtrieadbly intwined.
Rative divers are reputed to have done fabulous things;
atay underwater many minutes, go viry deep, and use breathing
and diving tricksg of which white men know nothing, It was
Helen Raitt's job eé investigate native diving method for
the X, R, C. t}“z::i:;ntor SwimersdINRESEPS and to report the
details of any techniques, devices or ideas that might be
used in the U, S. Helen arrived in Tongs shead of the Baird
on the ‘;e“s.u(”' Tofusa and immediately went to wrk to are
range s demonstratiom,of spearfishing. Carl, a loeal British-
Tongan and two of the native divers were to guide us among

the reefs in Nukalofa bay, show us the best places to dive

and give the exfhibition.

At the eppointed hour we were waliting in the skiffs
alongu!._de the Nukalofa wharf, with our gear ready when Carl
sppeared ibqve and called, "How sbout & hand with these
spears?™ The first one he pu;ed down was 10 feet long}
the next one was 1l feet longs the big one was 16 feet long.
Straight Mdsiwood saplings with the bark removed and a
spike a foot long inserted in the end; no bark.

We had all seen a dosen brands of U, S, spears, none
half as large as the smallest of these., I mentally compared
old whaling harpoons with these and found them wanting. Each
of us had tho same thought, "This, I wouldn't miss”™.




The bay at Nukalofs is a soft pastel greeng it is
shallow, and warm and these is lots of sunlight., Two
little islands with tall palms ssndy beaches and one red
roof splece have been put there as models for psssing sailors
to resm atout. One's name is Maka haa, rwaling Bolthar for poetre beauly,
. Between the islands and the mainland there is a reef
in rmcklaeen only four feet deep, and here the corals grow
with qubor#nen mverk has coral been so happy or s0 prolific
as o:; this Tongfan reef, Here the great flat bowls and webs
intermeshed 1ike a silver and gold wateh mechanism, Else-
where the campetition for sunlight would have killed ort
the lower colonies but here they grew equally as well. |
Batmon the rigid brenches there was ’nu-ul‘y room for the
small angel fish to swim and the edges stepped off slowly
and with dignity into doafmr water.

It was to t he boundaries of this reef that our guides
brought us. At a depth of 25 foét the bottom changed to
fine white coral sand with cccasional small coral heads and
horc‘ the mtivba chose tol fish, This was a bad day, they
sald, too cloudy and the water too murky, but they put on
the tiny goggles that seal lg#innt the eyelld:, threw thotrv
long spears intc the water and quite mkod, jumped in themselves.

The speer Just barely floats and the h'on spike keeps
1ts end depressed at m angle of sbout 30 degrees with the
surface} this‘ is spparently u vbry ecgwnient‘ position for
ready use. The fishermen swem slowly along the surface
looking behind each coral hud for a suiteble qmvj.




When such a fish was seen, it was frequently within range of
the long spear already andfwaa only necessary to esse the
shaft into aligmment and thrust. Sinme before making the
thrust, the pindxt could be brought td within as little as
& foot of the slowly swimning fish without scaring it, a
high percentage of kills was inevitable, If the fish was
deep, the hunter would dive down to bring it into range
before meking the cast. @Eie The point was barblessea ™4
- there was scme danger that the fish would wriggle off; to |
prevent this, the point with the speared fish on it was
driven into the bottom to hold the fish until the swimmer
could get there to hold it by the gills and take it back
to the boat,

My problem was to get motion pietures of this, and as
the native diver moved along the surface, I,in an Aqualung,
Wl th a ready camera followed along behind him on the bottom.
Behind me, in fulfillment of cur buddyesystem rule, swam a
very bored Hﬁter Munk, My subject had rotten luck, Either
there weren't many fish or we scared them or something, but
for over & half hour we moved sbout from coral head to eoral
head without mush luck, Finally, we came to the edge of the
reef and suddenly the %’:ﬁaﬁmk. He got his fish very
neatly but the fish, dragging the end of the long spear with
him, dodged intoc a amall cave, Things started to get exciting.
The diver came down to see what he could do sabout getting the
fish and I jockeyed into position for & shot, Just as I
got nsf:q he returned to the surface for another breath,

On his next dive I wes readyj he came grasefully down

with hs et ’(b-b'\u‘hﬂ q’p b2 hiomd R
grasped the sdge ef the coral cave and,locked in at his




fish, This was the shot I was after and the csmera started
to busz. At this instant the view finder went black and I
looked up to get a great view of Walter's rear end as he got
between the camera and the native to look into the cave téo.
Apparently the native thought the fish was not worth the effort
and withdrew his speari he never hit another one, |

We learned about longespears, saw ahd photographed a
beautiful reef and found that these were not the great divers

of the south seas, Those we saw later,

There was also another divej a dive I didni{t make but I
remember 1t because the thought of making it faseinated me wee
but there was no time. In & remote village on the main island
I talked to a'Fisherman sbout fishing methods; he uses traps,
lines, nets and =~ & mouse, "A dmt,"ﬁ I said.

"A mouse} look here," snd he showed me a conieal rock
about four inches long with four short wooden "legs" tied
to one side and a largs bright plece of cowrie shell on the
other; a tail of grass stuck out behind and the whole business
hung from a atring. It did vaguely resemble a mouse.

"Itts for octopus,” he explained, " I just lowsr it
to the botom and Jiggle it once in a while} pretty soon
in octopus comes along and wraps his tentaeles firmly
around it. Thenl pull him up. He hangs on tight."

-1 was entranced by t.ho thought of such a process and
asked if he thought I could get motion pictures.
| "Sure," he said, "you won't bother them if your're a

few feet away. One comes slong sbout every ten minutes.”




one Com 01\11.( 30(‘3

What the octepus thinks he's getting BoddhAdrritesy
surely there are not enocugh mice settling to the bottom
to make this a regular food item -~- but the system appare
ently works. I'll bet a lot of people in the States would

like to see V‘S;gtums of it workinge bvt ,S(aues Ho schedule , w
Sa't(fd 'he)c'(‘ c(an( w{t‘ﬁoff g.et((-,\f-{-h—e%\ . ,




O®0 Jo%
Because of its beautiful simpllicity, free-diving ap-

paratus can be used to great advantage on many samll water_—
front jobs. It is not quite as easy as 1t looks for the
spectators do nét see the work that goes into filling and
éranaporting the compressed air bottles or in periodically
chescking the regulators. (This is another way of saying
that thé Aqualung has the mosat deilrahlo quality of an
oceanographlic instruments the field work ls easy and the
more difficult jobs are done back in the laboratory.)
Wherever we went people heard about how easy it was for us
to go underwater and do jobs that were difficult or impos=-
sible for them, Consequently, wa had many requests to
locate lost anchors, inspest pilings or ship bottoms and
do odd jJobs underwater, Most of theso we turned down but
one short example is illustrative of the value of our tool.
George Mann, one of ﬁy new-found friends at Tonga,
and proprietor of the Nukalofa Taxi and Garage Company,has
e small speedboat in the harbor at Tongatabu. The day we
arrived, the propeller came off, Sqmaﬁeu he retrieved the
propeller but his problem was to get it back on the boat
without the considerable inconvenience or'rawing tha'bont
to a place where it could be beached for a low tide or put
on ways, It might have been possible to replace the propeller
by skin diving but it would have taken many hours and many
dives, The problem was to fit a key into the shaft, slip
the propeller on, tighten a bolt on the end of the shaft




5wl opers™™

snd insert a cotter pin, This,tock me 15 minutes from start
to finish and was about llke wrking on & car on 8 greagée-
rack., For this modest effort George rewardsd me with a
handscme, ornately carved chiefs double Kava bowl which,
appropriately enough, 1s supported by a palr of turtles.

It was the only ome of its kind we saw in the 1islands and

I felt embarrassed at such a rich gift for such a simple

- gorvice,




A bdbreath of air
" It is not an uncemmon thing‘to run out of air while

on the bottom, I have done it often and never felt seriously
umnd but the cirsumstm ce which I am about to ’toluto
had the effect of increasing my csution in the matter of air
supply. 4

No one can say just how long & bottled air supply will
last because it depends on & number of variables, the moat
important of which are the diver's rate of breathing, the
depth at which he is working snd the temperatures of air,
water and swimmer. Roughly a standard t&li bottle will
last a man one hour thirty feet below the surface and a
half hour at sixty; the Houble bottle unit will do twice that.

On Capricorn pxpoditzen' we mostly used combinations of
these bottles which contaiined air compressed to 2200
pounds per square inch, If the air inside one of thease bottles
M’%lm,\ :k‘:‘?: cut half a cubic foot) were released
into a balloon at sea level, the balloon would surround 80
odd cubic feet, If the same smount of air were released
into the balloon some distance under water, the balloen
would &cupy & much smaller volume but, #f allowed to rise,
wuld gradually increase in niu until at the suétueo it
cocupled 80 cuble feet, The size is differesdt byt the smount of oir isthy,

'ﬁha; air in the lungs and mouthplece tubes acts the same
way and as the swimmer rises it expandsj however since his
1unga n't'n.y tho":mo liu, thoy: require lial air to £ill them
as he weams the surface, This means that & swimmer who has




Just exhaled at 80 feet, say,and finds no air in his
tanks to inhale, csn start toward the surface and expect
his lungs to be full agsin long before he gets there for
t.at which was llroadf in his deflated lungs and tubes will
expand enough to £1ll lungs agaln as the preasure decreases.
It 1s true that this air has had some of the oxygen removed
~ from it but man only uses & small poétion of the oxygen he
takoﬁ in on each breath an@ the air can be used over again,
' Bfeathing is largely a matter of comfort and habit and is
not‘necesu.rily related to the body's demand for oxygen
experiments hove ’

for &xxidmealesn shown thet a man can feel perfectly comfortable

while breathing in an artifical atmosphere that contains
of cowrse he Seon
no oxygen --<;lllnbo becomes uneonliouu) Sowver,

On the day of this particular dive, we had the problem

of .xnmzning md sn@l;ng the bottom fer from land in a
search for gcokegiénl data, It was in the Tongas, between
 the Haapal and the Tongatabu groups on a broad flat reef
 aresy 120 foot deep that we went overside; Jackson Munk,

‘and I. We had a descending line, consisting of a 50 1b,
lead weight on & length of Wi which hung to
Wl thin about 20 feet of the bottom . (For dives from &
drirting‘boat or ship, I oconsider a descending line to
be essential and for all dives of £irty feet or more it is
cortainlylholpful; Such a line allows the diver to asecend
or desgend more rapidly than he can swim and to stop at
| intervals for clepiifng the ears; moreover, it is a pathway -
- back to the boat and un‘orzontatién point,)




I descended rirst to dout 80 feet at which depth the

bottom was plainly visible, and was somewhat surprised to

rapidly
gee it moving past so #meb for el though the ship was hoveeto,

¢ was being swent £10ng oY RQUTTAG SE, Y Teset o kot eng
a helfa %M1 ccnaidered this and looked up to see whether
the others were coming, the Fenjon camere came into sight
a8 it was being lowered to me on & line. It was obviously
too dérk for pictures so I went ghickly back up the line to the
surface and ordered it retrleved; then 1 d‘condod again
to join the others near the bottom of the line, Just as I
got there the descending line parted somewhere above us.
Thinking that the welght was so satisfactory @
éplace 80 far from home) that it would be s shame to logse
Wra to help pull upwarf on the line,

We held on and swam upwards for several minutesgs but to no

avail, the weight was tco heavy , 80 we dropped the broken
line and mfacod.' Already the Baird mua&w;urda away, With
the parting of the line, Dr Livingston had sensed the
probable trouble and was standing guite naked on the rall
with a line around his middle. As soon as we surfaced he
dove in and swam raplidly towards us snd, when he gave us the
line, the men on the Baird dragged us back to shipside, We
waited there in the water while another descending line was
rigged and then went below once more, The two previous
descents had drawn heavily on the air in my single~bottile
tank but the time had passed so rapldly that I gave it no

thought, Fomrtunately, the other men had larger units on.




This time we three deacended and held to the line right
at the weight and hung there watching the bottom go past only
about fifteen feet below us, There were wlde white~-sand
channels thru darker reef matsrial which had a rather scanty
growth of coral and calodreous slgae on it. lHere agein we
had a chance to watch an underwater instrument at work; this
time one of the deep water cameras was belng tested, This
particular camera is w&:o that it and it's light
source are supported by a vertical framework under which hangs
a "trigger-foot", When the foot touches bottom, the camera,
and its strobe~light fire simultaneocusly and reload aute=
matically. DBy retrieving the supporting cable a few feet
and then lowering it again until the cable goes slack, 8
series of photographs of the bottom can be taken. Such
instruments are based on the premise that the ship is holding
falirly still., As we watched, the camere descended only fifty
feet away from us, touched ammd the light flashed, presumsbly
taking a picture. In theory it should then have been raised
e rey feet and lowered g#ntly agaln to touch and photograph
a noﬁ spot but because the winch was difficult to operate and
the ship wes moving felrly fest, we saw the line pay out and
the camera dragged aiong the bottom bouncing crazily on the
reef. In a little while it was rdeised clear and then lowered

4ouch oMnee Mmore )
again to @3® at a rether flat angle because of the motion of
something
the ship. In,sueh ways we learn,sbout instruments and how

to operate them.




Now although the ship snd the surface waters were
movihg at the same apeed, the water near the bottom was
Move.

moving mueh/\slwct& bouuao of bottom~Lriction and we sould
feel ourselves being drnggod thru this comparatively still

decemdimg
water by the,line. To let go was to fall behind the ship at
Mmon'S
once and we knew that a head is a pretty small ebject to see

deck
in the waves of late nrtcrnoan: oapooia.lly with the corew

watching the deacending line,

We still had the problem of getting & bottom sample
and to do this meant letting go of the line., I experimented
a little by swinming alongside of the line and found that I
could keep up with it without mueh trouble,so I descided the
‘thing to do was swim ahead alﬁ?‘, dive and break off some
corals and then swim back up and catchthe end of the line.

The plan worked beautifully, I got ahead, dove and
broke off one coral, then another and started up, Just
as I pushed off the bottom, the weight with my companions hqu on (€
passed ov&uﬂ and I ren out of air. Sucked in and got nothing.
In 120 feet of water this was no Joke but even then I did
not regard the matter seriously and swam upward a few sesonds
longer before 1 decided to drop thi harde-won coral samples,
The descending line was rapidly disappearing in the blue
but of course I could not afford an instant of hdizontal
swimming; up was the only possible salvation., Eemember
that the practiced diver makes each breath last to conserve
air and that at the moment of sucking more air, the diver
’hu exhaled fully. Always before there had been some




warning that the air was getting low ee- usually there are
& fow hard breaths, but this time it stopped short., I was
campletely out of air and no doubt about it.

As f have said, it is usually only necessary to rise
20 feet orso to get another breath because of the reduction
in pressure and the resulting inorease of volume in the tube
and lungs. Not this time, snd % gtarted to feel concerned
and swim harder.

When I had risen 50 fest (70 feet below the surface) and‘
atill no air, I started to shed the lung, swimming harder
all the time. What use, I reascned, to have that extra
drag if Itnot going to get any air at all out of it, I
kept the mouthplece in my mouth but unbuckled the belt,
had the shoulder straps off and ::; ‘ijunt sbout to duck out
when I was finslly able to got a,breath out of the thing.

It wasn't much but it was enough.
By now I was only about 50 feét fram tho surface and
my legs aahod rrum the intensive nfrart; 1 tlippod into the

Aqualung hnrneua ageln and secured the belt, This entire

part of the ascent could not have taken very long, probably
whem ome s umprepar
only n'minnte. but a minute sl thout air,and not much prospect
of getting more can be a pretty long time, Until I got the
broﬁ?h. my entire concern was to get scme air eee r;nkmm»amxiifvnuft
comntess
a&EAR%Egn 1 took part of the time to consider the possibility
of drowning., After the breath, the realization that the
ship might be drifting away too fast to overtake became

predominant in my mind and I wondered a moment how long a




man could live swimming in the open ocean =«« a much worse
fate to be lost from the ship with night coming on than to
drown at once.

I broke water nearly 150 yards from the ship, gulped
some wonderful free air and hollered, "Help." - -— mostly ferwantof a
Mmor€ comcise phrase,

This, of socurse, was a surprise tc those who were expecte
ing us to-rise along the descending line but again Dr. Liminge
ston tied on the line again and swam out after me, By now

)

there was no danger of 1ofcing the ship anyway since dih imthe svrface
water both Shp amd L
afins were drifting at nearly the same sgpeed but I was glad
to be helped. anyway.

It's surprising how much an experience like that can
make one appreciate a small breath of alr,




Barracuda

It must be very rare for a diver to bring up treasure
from 8 sunken ship e-« Just sbout as rare as finding a pearl
in a pearl shell, But hope springs eternal and it is easy
to believe the things you want to bellevej besides, our Pr“Ped“’e
treasure was fairly modest. ,

" Helen Raitt brought us the story at Nukalofa in the
southern Tongasj & story of a ship sunk in a shallow bhay
during World War I, A ship with a cargo of whisky, that
1ay in quiet water at the island of Vaveu, 200 miles to the
no_rth., Oold ingots could scarcely have been more effective.

At the time, the Baird was not scheduled to stop at
Vave'u md leader Revelle had no intontian of going there}

s fow days eof pressure mmd he took a more reasonable position,
Geologists are the grutut rationalisers on earth, Did

they mention the ship or the whisky? Kot once, What they
wanted to do was work on the geology of the island and to
determine whether the rocks were velcanics or uplifted coral
reefs. After a while they boliawd it. The non~divers
salked the same way but they were inaincerej they were really
after sphance to trade for mats end kava bowls.

Bé, on ono of the brightest mornings in my memory, the
Baird steamed slowly up the narrow waterway in Vavatu and
dropped anchor off Neiafu, In 10 mimutes the skiff was
overside with five divers in it --<headed up & narrow arm
of the bay for the sunken ship.




Reaching what we thought was the vicinity of tﬁe wreck
we beached the boat and tried cut the equipment in shallow
water; tb.isf was partly to see what the bay floor was like
and get the feel of the place, partly to take scme test photos.

In these waters were some fine small submarine gardens;
the t‘uh were not so bright and numerous as those in the
Marshalls or the water so clear but the spiny echinoids and
the black pesrl shell helped to make up for this by adding
s sort of lulﬁ glsmour., These animals live in clusters whi o, 7,
and at t he least sign of 1ntru35;; wave their long sharp
spines slowly hopirg to impale the intruder. The spines on
thno' were as much as a foot long and did not look pleasant
to tangle with, ‘There are many varieties; some are highly
poisonous, others are edible raw and considered quite &
delicacy, still others have t hick heavy spines which were
once collected for slate pencils but not being good at iden-
tifying the various species I leave them all alone. The
black pearl shells (8 « 10 mchci long) were firmly attached
to lmthingk solid s few inches below the uhd and put up
elte a battles in the end they were torn loose but scme of
us were out by kthm sharp edges. Although the shells had
& brilliant pearly black lus’cor at rirst, this disappeared
in a fw woeks and the shells eracked. '

' mm was no sign of the wreok snd our Icoking‘ became
half hearted; perhsps it wuld be sasier to go ashore and
get a native to show us. We landed at a place where a
trail could be seen and followed it over the hill to a




oA the villoqe
group of grass shacks. Ambling down the main street,we were

‘hailed by a group of men sested cross-legged on mats under -

an swning of palm fronds. This was mornipg kava time and

the Chief, who spoke English wedl,invited us to join the party.
The Chief sat at the head of the mat with Dr. Lbvingston at
his right (natives have a great deal of :ﬁspmt for M,D.,'S but
are not much impressed by PiDs); at the other end of the

- mat a goodelooking woeman in her 30's was msking the kavs,
" and around the edge sat about 10 of the towns elders. We

Litted mtu}.ns in and waited.

nn ukmg is a faselnating process: in the old days
tho root used to be ahﬂud by the maker until it gave up
its juice vwhich wes then spat into the bowl and the process
repeated, Ssliva gives it tlaveé they say., In these modern
times though, the root is pounded between two rocks until it
is frayed and pulpy} then the pulp 41: sdded to some water in
& wodon bowl and kneeded, wrung and iqauud until the water
takes on its flaver, Our kava maker lookedfairly clean and
I didnt mind her hands in the kava but it would have been
nicer if she hadn% continually wiped her forearms and elbows
with the pulp. Presently she seemed satisfied with the brew

and the ceremony began,

One man, probably oslled the kava passer, scoops up
& half cocoamut shell full of the light brown liquid and

~ passes it to the honored one kneeling as he does so. As

the man drinks, the passer leads the rest of the gathering
in a slow Measured hand clap. Kava is to be drunk with a




single raising of the cupj shen it is completed, the
audience all moan , and the passer goes back for a refill.
There is only one eup of course so it takes time to get a
drink, The Chief was first, Bob Livingston next, then us
lesser lights, and then the village men, I didn't mind the
wait 80 much but the fact that some of thé natives who
shared my eup had m.:-ﬁ.m. or elephantiasis was & little
diutui'bzng. There is nothing to do but aceept with a smile
snd try to look as though ancther instant's wait for such
a delightful drink would have besn fatalj anything less
would be ingulting to your hosts. o _
| | Kava has & rather strange taste and leaves a not un=
ploumt tingling umtion in the meuth; after a while I got
used to it eee sven liked it a 1ittle,; but it will never
z:{p:t;néﬁhﬁﬁmﬁgl; sgnn on Vava'u, because it is flat(like bramch
snd 1s usually sorved warm, One could drink a gallon of
kava Wi thout approeching ﬂfu effect of one good martini but
it does, after a few drinks, slightly anesthetisze the roof of
the mouth. Most important, & little kava stimumlates cone
versation. |

830 we sat in the shade in this pluinnt village and
talked as an ever inereasing sudisnce of kids, pigs and
dogs gathered about us, We talked about the rhinocerous
bestle, the Chief's bad arm (elephantiasis) and his need
for aspirin, the price of copra and the valus of research
in the deep ocean, The Chief would ecquionguy stop and
bring his friends up to date in Tongan, |




e é.aked about the ship.
."But of courae; I saw it burn myself. Burned for two
days before it sani.“ ‘

Mentally wé heard corks popping in the heat but we pressed
on for details, The ship it secms was loading copra from this
very village when it eaughtAfire. If there was any whisky aboard
the captain protadbly drank it while the crew was fighting the
fire, |

"But," when he héard about our diving apoaratus, he weuld
be, "Glad to send a guide to shew us where the ship sank." with
inspiration he adled," And he could bring brek some aspérin
from your great white ship."

We caught on, thanked ‘hem all with bows, and left with
our gulde., He was, it turned out, the villiage schoolteacher and
spoke English wel!. s skin-diver himself (for fish) he asked
intellegent questions about details of the Aqualung and seemed
‘most impressed by what we told him. Without hesitation he took
us 40 a spot directly over the wreck-- by instinctﬁﬁerhaps vy
complex bearings he did not explain., I leaned far ovei the x
‘aide of the skiff sé that my face and musk were underwater;
about ten feet down was the top of the mast thickly encrusted
with corals :nd algae. Tust at the limit of my vision (about
35 feet) I could sec - a platform which seemed to be part of the
deck, |

"It looks easy” T ehortlcd and went over the s:de imﬁediately
starting down; Livingston and the others would be along in a
minute. The upper twenty-fivé fect of water was erowded with
| Jellyfish but by watching carefully I was able to thread wmy way
thru them (and avoid their cansequent sti-gs) and reach the

clear water below./There I could see much decper and it bec:une




trees and that the actual deck was another 50 or 60 feet below.
Above me the others were in the water and dod-in: Je. lyfish sp
I continued tg decend slowly---evon apprehensively,

The huli seemed a long way down; the water befame a little
murky, the ses life on the mast 1les: abundant., Finally 1
landed softly on the deck next to a large cargo wineh, 1its
céble s8t1ll neatly wrapped in place. Gfaaping the deck railing
I stood uprisht and found myself looking down a ladder that
led to a dimly-seen well deck; in its midst was a plack pilt---
the open cargo hatech. There were piles of coral rubble~enlthe
&eok and this puzzled me for I wondered how the  could have
got‘en'there gince the deck must have stocd at least twent, feet
above the floor of the lagéen; perhaps they were piles of
something else with only coral frasments on the surface which
had fallen from the mast., Turning to explore in the other d
direction, a shadow caught my eye and I locked upward expecting
tc see the other divers arriving for they had had plenty of time.
Instead fiv- long s8lim shapes were pagsing about twenty fe . t
above me; they went off into the blue then appeabed azain and
passed goling the oth:or way.

Barracuda, and at least six feet long. Thr: my mind two
sets of idess flickered simultaneously like strobe lights: one
was the barracuda stories I had heard---- what the, could do to
a swimmer witi their long javs and sharp teeth; the other wus
reagons why 1t was nc longer neccssary to inspect this particulsr
wreeck at this mcment. The other divers had seen these dangercus
Tish from above ,and making a similiar comparison, elected to
remairn topside, Fbr it is said that barracuda much smalier than

trese will bite a steel fishing line in two and snap off the




end of a wocden fishing pole without mueh effort. In fact
L a shark attack that I investigated at Eniwetok turned out %o
be a barracuda attack (it had nearly severed one o: a swimmers
buttocks); there is plenty £ evidence that they are v%ﬁgioua
animals, ﬂ

I d1d not really expect trouble but i$ is alwaya well
to approach the unknown with care. A?ter watehing them gb by
once more I surfaced, fast. Never even saw the Jellyfish,

In refrospect I suppose that Barracuda are about like : .
sharks and will not likely attack a man who 1s wholly submerged
and leaves them alone. In clearer sha.lower water I'll test

that theory sometinme,

There wasn't any whisky there anyhow,







X  SUNKEN TANKER

On the island of Tutuila in American Samoa is a semi-cirols of jagged
mountains rising 2,000'feet above the ocean. They were once the rim of a
great volcano, uhich in the distant past exploded, blasting one side of ita
crater completely away; thru the gap rushed the waters of the South Pacific
to fill the crater bottom with an elongated bay, lassing years have seen
£his steep-sided amphitheater take on a dense cover of jungle and the o&ce
sharp and fire-scarred rocks soften a little, Between the steep slopes and
. the water's edge is a narrow but comparatively level rim and thru the dense
bushes and trees that grow right to the highwater mark, one can make out tho‘
indistinet outlines of white housea.‘ On the bay's calm surface are usually
a half dogzen of the deliéaté and swift Samoan outriggers.

This is Pago Pago, guietly content to be the most beautiful and dramatic
harbor in the South Seas. Across the bay from the village,the Rainmaker towers
high above its fgllow peaks to intercept and exact tribute from each passing
cloud to keep the slopes and the city green. Every Samoan within sight of this
tower of lava is a weatherman, for everl the smailnat child in Pago knows enough
to head for éhaltar when a c¢loud approéches the Rainmaker.

" In the late afterncon, the Baird epproached this verdant bowl thru a misty
rain; but this in no way deterred her company from standing along the unsheltered
rail to admire and photograph this northern bulwark of a great volcanic chain
that extends to New Zealand. Along the Samoan south coast which was our landfall,
sea cliffs, brown and steep with great caves underneaﬁh/uere fighting a losing
battle to protect the green hills from the relentless sea and in the dark caves
at their feet Qe’could see the white splash of the souiherly swell as it slosﬁed
about under the mountain, cutting fifth-column-like from behind and below.b An
occasional spouting plume of water lept a hundred feet into the air as the jagged
rocks fought to milk the last erg fram the tormenting waves-—and the white spray
would fall ever so slowly,




back into the churning battle-ground.
‘ Within the outer reaches of the bay the mountains reached out in a low and
‘narrow coastal plain to meet the more subdued ocean and grass-roofed villages
set about with palms showed hazily thru the darkling air with the romantie
quality of the not=guite-~known., Here and there a bright red roof and a
’ stateside~type painted frame house showed as & spot of color against, the softness
of the island, |
" We slowed to pick up the pilot from an ex-Navy personnel luunch and then
_with renewed confidence made full steam towards white buildings and piers which
we raised thru the mist, Above us, Rainmaker's crest was lost in the clouds
but on his lower limbs we could sse tress growing on slopes so steep that vines
drooping from tneir ocuter Uranches hung far bLelow the trecs! own roots; The
white club buildings on Goat Island Point loomed dead ahcad and uear it the
superstructure of the HORIZON mingled with palm fronds; perhaps the faintest
trace of resentment or maybe it was envy, ‘lowed thru the watche:s by the fail
for the HORIZON always arrived in port first. We sighed a littlé, muttered a
littie and braced ocurselves for t:e inevituble taunts as the RAIRD tied up
Just ahead of the HORIZON. For althcugh we :lways swore «¢ were second into
port because we worked longer and harder at‘sea, they always inslisted the
HORIZON was fuster or more efficient., (Ii wasn't either). |
The piér to which our home-away-from-home tied up was in sad condificn
indeed anc rather gave the igpress.on that it had got'en too close to a block-
buster. Opposite each ship there was & comparatively smooth ares of reinforced
concrete out the part of the pler between the ships wa: a no-man's land, Sagging
bars of reinforcing steel showed thru broken and miseing sections of concrete
decking and rust from the skewec girdérs drib.led betw:en fractured and chipped
concrete casings. A giant, stomping angrily on the.pier would have produced

such a result,




Above oat Island and this puzzlingly shattered pier, on a rocky prominence
reached by a long flight of steps, is the Govenor's mansion with its incomparable
view of the volcanic bowl and Pago Pago Bay)and as we eagerly opened the long
awaited mail from home we found among it invitations to e¢limb the steps to an
official cocktaill party —— in our honor.

But thsre was g@nm hour tc spare first and en masse our’company headed afoot
for the sights of tlie city which was a quarter mile further up the bay., For sailers
are fugitives from the sea who iive én the philosophy that the purpose of a ship is
to take man to new lands m-- it ilithe means to an end and not a thing to be loved
for itself alone, The irue sailpr exists only to get ashore al the next port and.
once there, quickly satiated, he is not.unhappy to be coaxed or carried back
aboard where belore the vessel arops the pilct outward bound, he dreaus cf the
next port, Dreams that may extond far inl.ndyleapirogging the waterfrcnt'taverna
which his realistic subconsclous mind tells him he will never pass.

The'villgge of Pago Pago ccnéists for the most part of a green grassy oval
about & hundred-yards long rimmed with whitewashed bouldzrs on which a perpetual
game of cricket is played by the native childrsn, Betwsen the oval and the
hillside a single row of two-story white buildings sland in stately middlaage

relying on their green setting for beauty oy contrast rather than on neon

trinkets,




brushing to one side their stepchildren, the tawdry cafes (beer parlors) whose
social standing does not seem to permit a street entréﬁe or a view of the park.
The stepchildren were unseen but not unheard and the tinny tinkle of a honkfy-
tonk piand rattled about in thé alleys and scuttled crabwise along the gravel
pathways. The crews, in doing what came naturally, followed it to its source and
arrived in the nerve-racking relaxation of the "Moonlight Cafe" where they became
semi-permanent residents., From their hilaricus w in flash-pictures
taken there late that night compared with their sad appearance next morning I.
Jjudged thuat it had been a successful DREiEEEs SYcurSiom ,

On the bay side of the grassy oval,an apen walled Aative house with a steep

straw roof lying on a tracery of bent wands and supported by poles,shelters a

group of Samoan women who squat about a central aisle weaving baskets, stringing
shells and encouraging the passing tourist to examine and buy. Tourists that we
were, we handled their carvinxs, discussed the shell necklaces and haggled over
the prices but the men of the HORIZON had, an hour before skimmed the cream. The
best pieces were gone and fortified with a few dollars, the natives were able to
deal more sharply, being able to risk the loss of a sale for the chance of a bonus
price, In their eyes we were wealthy men from an inconcievably wealthy land and
we bought anyway, for concepts of great riches are modest in this grass shelter
and a few hundred dollars would have cleaned out the place.

The Americen tourist has a certain disadvantage in buylng the wares of native
craftsmen -—-- or at least faces a moral dilemma, The asking price usually ranges
from very reason:ble to ridiculously low (by home standards) and there is no real
reason to argue about it. On the other hand, one loses the respect of the natives
instantly if he buys without some haggling —-- and future prices for himself and
other such foolish people go up.

Ask the cost of some item for which they have no established price anda they
will consider a moment and then say, "Twenty dollars"y, this being such a vast

sum that they have no comprehension of its real buying power; On being refused




'TﬁeT will suggest as an equifalent alternative én "old pair of pants",

- Into the Samoan house of native craftwomen I walked, carrying in an old
pilloﬁ.case trading items of incomparable value which brizghtened the eye of every
inhabitant: a child's plaid dress, a flowered blouse, and pink satin slip, Whaﬁ
a slipl 1In fact it brightened my own éye and I considered for a moment taking it
home to inuulre of niy wife how $he could afford to part with such gocd clothes
-—=but it was too late. I was besieged with complex offers of assorted pieces of
merchandise for each item and let the blouse and dress go without much of a
struggle for s;me beads and table mats and & model outrigger., Bldding for the slip
becare more frantic ana was accompanied by many inter-female side remarks in
Samoan,made between bared teeth, This was really very curious because the median
sige hip-spread of the bidders wes at least ocne axe-handle too large for the
ex~drapery of my slim wife., One little girl with a shy smile offered a amall
basket; it was a poor trade and 1 would have turned away but Diek, standing behind
me, said in a nudging voice, "Iou hard-hearted dog, how cun you refuse those gk
wonderful eyes?” He was right; besides, it looked as though it might fit s; she
won out over her heftier and bLetter stocked competitors, VWith a pillow case now
full of souvenirs I headed back down the road for the ship to get ready for the
party, |

The govenor's mansion was a real oasis where we were reinstated among
civilized people who take ice in their drinks —— a technique which Americans
consider essential but which the Britiah cultures of Tonga and Fiji abher,
We stood in a second floor receptlon room walled with a checkerboard of tapa
cloth and mats and gazed out long wi:dows at the grey bay during the last
moments of daylight. There was a native orchestra and dancers to dance the old
Samoan dances, lhere was the tinkle of the wonderful icej and there was vaen&r
~— Ewing himself to tell us the story of the shattered wharf,

Pago Pago was guite a naval base during the war but with peace the base

shrunk rapidly and finally was completely deactivated leaving only deserted




warehouses and barracks. One of the Navy's last ships to call (in 1949) was

the tanker Chehalis. While transferring fuel oil or gasoline it caught fire and
there was an explosion which had»wrecked the pler where our shipe were now tied,
The fire could not be controlled and so to save a'possible largef explosion, the
bilge cocks were opened and the lines cut. The blazing ship,,some 300 feet long
"and displacing around 2500 tons‘drifted only a short way from the pler before it
over and sank. OSeuttled, to save itself from a worse fate, |

The Govener, in non-political life a steel man from Youngstown, Ohie, had

taken an interest in the wreck partly because its exact location was unknown and

it might be 2 menace to navigation and partly because of what seemed to be

rolled

attractive salvage possibilities, Would we take a look at the hulk and describe |

it to him? Try and stop usj the appeal of a sunken ship is tremendous.

So, on January ninth, while the governor waited on deck with a hundred juestions,

five of us went below to look at the Chehalis, Details of the dive and the ship'

appearance are still clear in my mind, On the first descent even though there
were five of us looking, the watef was clear, and the ship had been seen for a
moment the day before, we missed the 5uge target somehow, %e surfaced for
recrientation, selected a new spot and went down again; on the second dive I
landed on a six~pointed cross, the Plimsoll mark, and away from me in all
directions stretched a great steel floor, the shipgs port side, which now lay
‘horizonfal. With one hand I cleaned the fluffy brown sediment (about " deep)
'off the cross and its white paint shone cléarly again against the gray hull,
The depth of this upper side I judged to pe about 110 feet,

I swam over to the rail and looked straight down across the now vertical
deck which disappeared in darkness below; from the hazy blue depths the barrcls
of a twin machine gun pointed surface-ward. The railing was made of three
chains and passing over I grasped one and got ; cut on the hand; sharp clams

had made a home there, Down the deck thru the rig ing 1 descended, being




careful not to foul in any of the many booms and funnels and pipes that I
passed, Most all of the heavier metal parts seemed in good condition and the
paint was largely intact, A cable)which had once stayed the mast,broke under
my hand and the lower end 4&H‘ewq3y imto the unssen. I finally reached thc
place where the shp's Storbaard Sjde  uwas in contact with the bottom but it
. ' ~ to\n
was pretty dark emd bard ¥ malke ot details; I remember fseling &- that
the side was mct buvied 1M the mud more than a few inches. This was the
damaged side but there was no sign of any explosion; as far as visibility
would permit)ﬁhe sheer strake followed a smooti curve just as it did on the
upper side, The ship's side simply lay flat against the bottom in nearly
160 feet of water, |
aScemded BIIM
1 ontapaed to the rail on the port side and swam along it follow~n¢ its
bl 1 veache

gradual curve down into the bluenessgsiiieazg® the boujq the port anchor
was still in place and looking newly painted. Then sternward, passing above
the superstructure, A .

H& brain was not working very well; vaguely I realized this. Objects
which should have looked familiar became just abstract shapes; I forgot te
look for important details and the dive became pointless as gensral dullness

. knew
crept over me, A trail of bubbles rose from the deckhouse below and I wemisdses
that some of the other divers must be down there out it never occurred to me
to Join them, On to the stern,which fell away below me dnd descending along its

propeiler 3nd
smooth curve dimly made out &e® cne alﬁl‘ﬁlada!lln the rudder and then swam
w'“'\ one hond
between them)absantly feellng a great bronze blade,as I went. I looked downward
over the géel but saw only darkness and then slowly returned along the red
bilge-keel to a point opposite the Plimsoll mark from wnich I ascended,
Once back on the BAIRD, my thinking returned to normal but I had the feeling

"I had experienced some form of nitroken narcosis for the first time; only

the vaguest memory remains of the latter part of the dive for my brain never




recorded it properlye.

In a few minutes Livingston and Dill returned from gheir inspection of the
deckhouse, bringing a metal chair from inside the cabin to prove they had been
there, "Too dark to see inside," said Livingston.

The dive was fun and ths inforiation appeared tc satisfy Governor Ewing
but it left me witn a feeling of incompleteness because of what was rot donej
we had no submarine lanterns or camsras suitable for taki g pictures at such
depths and we never got inside to see what damage the fire ard explosion had
really done. From ouwr hasty examination though, the Chehalis locks like a still
valuable piece of machimery, I'd kind of like to go back to Samoa and salvage it
myself s

Just before the BAIRD cast off from the wrecked pier)one last native boat
came alongside with a few items to trade and in it was the girl who had traded
for the pink satin slip. I winked at her and made ﬂhe palms-up motion
asseciated with hiring chorous girls. She caught on and lifted her dress an
ineh or so to show a narrow band of pink satin. The smile that went with it

was easily worth its original price,




XI TARITI

Tahiti 1s the traveller's dream, the bachelor's paradise,
Without seeming radically different from the éther beautiful
isléa Qf the south seas, it has an air about it that is unique eee
'penhapa & touch of Paris brought by the free and easy French
colonlial government. Somahow,’ﬁ.ﬁhout having the energy and
opportunity of the Fijis, the friendliness of the Tongas,
or thg beauty of Samosa, it outdces them all in & subtle way
ihiéh is hard to dcacrib;‘ Perhaps this is because the

- visitors to Tehitli are mostly appreciative sailors, for
Tahiti 1s a éalors island if there ovozh:ra one. R the
first exclting Miew of Papeete harbor wik@h its meny white
yachts moored stern-to the park-lined parapet snd the
crowded trading schooners tied to the main wharves the blood
pressure must lnevitably rise., Ihe town itself, in the words
of its French-speaking natives is, "How you say, flamboyant",
Flamboyant is the wordj from the geaudy Y;cht €ludb whieh prace
tically overhangs the quai thru the atrangely patterfined ﬁtraets

Lo ey S a8 soecks of Jolgn 41 e g L 2
Everything is fun today. There is love, music, flowers;

X _ tomorrowfl never comes, ,

Best of all, from the sailors §oint of view, are the
girls. Young, pretty girla} whose avowed purpose in life is
to have fun Wi th anllora wws md they make it & full time
— Job; From all over the island and from the other islands

g . _ - e ————— e




they come encumbered by only a flower in their hair, a small
purse and a gultar, They carry health cards as required by
law but their love is not for sale ~-«~ the only price is a
good time. The s#llor dbuys drinké, food and sametinmes
presents; the gi#l furnishes gulde service and a place to
sleep, If the sailor is without funds (British sailors
arriving a® chronically broke because of their country's
stringent money laws) the girls pay for everything ew=-
it's all in fun,

This fascinating free-love soclety seems to center
about Quinn's Tahitan-Hut which 1s at once the trysting
place, the bar of bars, and the social center of the watere
front, Almoat.the instant our ships touched, crews and
sclentific perty alike headed for Quinns, None, 1 think,
were dlsappointed, for except Sunday mornings end election day,
it 1s open continuously and the {low of people in, thru and
around the har is astonishing. At night there ls an orchestra,
Protected from the dancers 1t stinmulates so strongly by the .
bar itself; at other times mueic is from tepe recordings
played by the bar meids until some group of custamers demands
silence --- so that they cen play their own gultars, Here
we drank anise and absinthe and watched the Tehitian hula eee
not like the calm postic dance of Hawail but pure sex with
ohly the most diaphanous cloak., I wouldn't have missed
.Quinns for anything but the rest of the island was appealing‘
too and off I went on foot and by bus to see it, Diving,

of course, was éumpletely forgotten during the three




precious days we stayed in Papeete but there were some
squatic sdventures ashore which have the high flavor of
fhe south seas and seem worth the telling,

If you are among those who have come to ride rollere
coaptere and jet planes with boredam do not ine up hope
of a thrill until you have tried a Tahitian bus ride,

Todd Quroy and I did oﬁo Sunday morning amd for forty

francs we rode eighty wild kilometers thry dust and rain
and some of the world!s most wonderful scenery, From the
blandly happy faces and the studied naivity in the attitudes
of the othey passengers we ¢ oneluded that the natives used
the busses simply for trlnayortation «=e but 1t‘wun not easy
to share that View,

Our trip was a pilgrimage to Taravue and thé isthmus
leading to "little Tahiti" where Robert Louls Stevenson ‘
once lived while he wrote "The Master of Ballantrae®, The
proper bus was located standing quidtly at a Papeete corner,
loaded with people, epparently waiting for usj ev#ry seat
was taken éxcopt the choicest two ««« the center rear. Let
me explain that Tshitian busses are not arranged like U. S,
busses} they are more like a long low truck with seats rune
ning forw and aft along the sides and & double row down the
center <-- four rows arranged so that ﬁho alsles are a
practically impassable forest of legs and kids, The sides
are open but there is a roof; = stoutly supported slab
Py surrounded by a low rail which corrals the baskets, bicycles,
gunnysacks, tires and miscellaneocus haggage of the voyagers

\ —
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below. &R the rear @Ml of this vehicle there is a low step which >

the onfy official extirance and et
and seeted &8s we were at the end of the center benches we

could dangle our legs over this step and see where we had
been. To be sure the scenery wes somewhat obscured by three
large tuna fish which e fellow traveller had hanging from
the roof, and on fast turns it was necesaary to avoid the
wide arcs they made, but Tahiti, as 1t receded from the stern
of the bus, was beautifuls After a halting apologetic bee
ginning, during which our steed picked up additional pase
sengers who melted into seemingly full aeats, this modest
front dropped away andf;kreened south over asphalt roads
towards our promlised land. Bshind us unrolled the green
coastal plain, sometimes Jungled, sometimes planted in
great lawns and well kept palms,ere the wealthy lived,
Hearly always we could see the start of the towering mountains
clogeby on our right and the windward reefs on our left,
Like kids on é:ggrryogo-round we clung to a roof support
and gaped as the scenery whizzed by,

.kf‘r:xge t;%:fouf& time the bus would stop and a little
man, #A2bee on the rear step would step down and saunter
about, whistling, hands in pockets, carefully looking
away from the bus, The bus would start, rather noisily, and
when the whine of the gears reached a suitable frequency he
would suddenly pretend to notice and run like »2d to overe
take ua-amidst the nolsy encouragement of the other passengers.

It was his game and he played it well for there were scme




stops when I would have sworn he would not make it but he
knew his limits better than I,

About twenty kilometers out, the road became rather
narrow and ocrooked with a heavily overgrown c¢liff on one
side and jungle sloping gently away on the other. The
bus slowed Just sufficiently to maintain its equilibrium on
the curves and we were overtaken by a young Chinese boy on |
a rotoroycle, There was certainly not nvem for three
vehlecles to pass abreast snd it was quite impossible for
the oyclist, the passengers, or the driver to foretell
the approach of anything from the opposite direstion. But
no matter, all joined in a hilarious game of backe-seat
driving; stakes were the motorcycle and the boy's life.

He would eruise along sbout 50 feet behind until the road
would start to straighten a little and then would quieckly
open the throttle and come up even with back of the bus,

At this point he would receive the benefit of about firty
avﬂy divided opinions as to whether he should proceed;

they were delivered as chants and shouts in Tahitian, French,
and Chinese. "You oan make 1t, what are you afraid oft"
snd "Don't be a fool, there's a car coming, He'll knock you
in the aiteh," |

If the motoreyecle moved ahead a little the driver
would try to head him off and the shouts became louder,

"Go ahead," and "Burn back before you get killed." If it
- retreated to the former sagfe position astern, there were
disgusted cries of "Sissy"™ (Tahitian equivalent) and

— _



pleased grunts. Betwesen each change of position there was
uproarious 1lughtof by everyone.

After three or four bold attempts snd sheepish retreats
the boy put his life on the handlebars and roared past. On
this cccasion everyone cheered wildly and wished him a good
trip., A few kilometers later we passed him sitting under
a palm tree; spparently he was only out for a Sunday ride.

On the roof there were numercus barrels of ige which
were unloaded one at a time with considerable ceremony, at
each of the native beer parlors along the route. When we
stopped I kept thinking that scme one would get off but
instead more riders got onj; the situation changed from full
to orowded and thepressure of t he riders forced us ever
towards the rear, A light rain began and slowly the reason
for our reserved seats dawned on usj we were in the wind _
eddy of the bus and all pauing particles were ':lnovitably
guided towards our seats. We sheltered the other passengers
and their happy smiles showed that they appreciated it;
the rain wes not so bad; who cn.ru‘about & little water?

It was when the rain and the pavement ltc'»pyod simul tan-
canily that the situation became difficult. Great sworls
of dust entered from the rear --- to such an extent that
the other riders pretended we were not doing a satisfactory
filtering job and even glowered a little at ocur ineptitude.
Then a helpful gentleman lowered & canvas curtain; it
excluded dust, view, and tine tuna fish; our associates
smiled again.




Finally at the junction of the isthmus road we received
8 blessing in d&agu.’uix several more people got on and we
were forced from our seats entirely., Todd asked the driver
if we could ride on the roof.

"Mais nonl" -« and mich more in French that we did
not understand very well about rules, safety, baggege, etc,
It was a hong tirade accompanied by much emphatic head
shaking and arm waving; at i1ts end the driver winked and
we olimbed on the roof,

Roof riding has its good and bad petnts. We could now
watch where we were goingj in fact we had to, for there was
serious danger of being slugged by a branch &f we looked
away for an instant, But it was worth every ache and bruise
and .I recommend it as the best way to see Tahiti. I remember
lounging on some dirty copra sacks partly pholtorod from
whipping lesves by a large basket of fruit; each time I
ducked a bicycle pedal caught me in the ribs, Monarch of
this freight deck wasz a boy about twelve years old (son of
the driver, I think) ewethere was not a label or tag on a
single parcel but he knew exaetly where every bunch of
bananas and old sack was to be put off and Just before we
got to the right plsce he would stomp “1;.¢?»ﬂtg.b O?or
over the driver's head with his bare foot, When the parcel
was unloaded, he would stomp again and off we would go.

We raced past neat wooden add grass hﬁun along the
shore, past long ocanoces (40 feet or more) in sheds, past
fish ne#s hung out to dry on limbs overhanging the water.




There were bright flowers, great banana trees, strange fruits,
copra plantations, and small streams., In one stream, two
young Tahitian beauties, ¢ lad only in wet pareus, stood knee
deep in the sparkling water and with a gesture of modesty
covered their bare breasts by hugging themselves as we went
by. Travel 1s so broadening.

At the end of the line we got off the bus and were cone
fronted with the problem of lunch, In atrocious French ,ac~
companied by barbaric gestures I explained our problem to
several natives while Todd alternately reveled in my worlde
liness and pretended not to know me, We were directed to a
Chinese genersal store in which a very beautiful Chinese girl
passed us the ltems we pointed at snd indicated a greasy
table in one cofirner ﬂu_n-o we o ould eat, Cold beans eaten
from a large green leaf, sardines, crackers and lemon popj}
she smiled warily, at men wi th such strange tastes, I was
able to drag my friend away from thias lovely creature only
bocauao of an obvicusly difficult language problem and we
set out on foot to inspect rural Tahitian life.

Being schooled in the best traditions of U, S. Travel
Ageney folders, I rather expected Tahitl to abound with tall
waterfalls falling from green, Jjungleeclad cliffs into deep
c¢lear pools; each pool containing one or two bare breasted
€irls cled ag nature intended <« or perhaps in & pareu that
would cling tightly to the lower extremities. Imagine the
excitement when, as we welked along this baci: road, we

spotted a waterfall rising above the jungle only a few
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hundred yards away that appeared to come up to the most

rigorous specifications, Without missing a stride we

Hvom the road
turned @¥¥ onto an oft-trad trail, How many girls would be
there? ~=~ for it was only a qu;ntidn of number. How would
they be dressed? ««~ or would they? The wet leaves scattered
before us as we plowed upward thru the jungle past plg wallows
and banana trees and boulders, The morning's scene had been
a shout of encowragement,

The pool belew the fall is a deep blue, almost black,
an® the everlasting mist keeps the rosks nearby covered with
omorcid moss i;r;\d\tzhte falling water ’325? a white maelstrom,

If Tahitl is a gem, this pool is its most sparkling facet =e=e
even without girls. |
80 we did the next best thing} we stripped down and
Jumped in, Let the girls find us. Of course, they never
did for I suppose Tahitian girls rarely aw:l::\ “1& .?:ao*);:m:tqw‘r
the bottoms of waterfalls if they can find.swme closer to
home, If they don't, theyocertainly should for 1t is a
wonderfully satisfying experience,

fhe lower part of the falls drops clear for at least
150 feet past dark red~brown volcanic rocks and ends with
& splatter in the little pool; & pool no wider than 35 feet
or deeper than a tall man, On the outside it is dammed by
boulders and cobbles % overflowsin a pleasamt rapids that
disappears into the Jungle, You just haven't lived until
you've floated on your bscik under a Tahitian waterfall and

looked ur at the great tumbling drops of water leaping at




you while sach little shift of wind makes an adjustment in
the pattern. The water was cool, cold by tropic standards,
and occasionally the main body of the falling water would

. shift and hit us full in the face with an invigorating slap}
we osme out in & few minutea ~«- loaded for ba'r; 1t was the
nicest half hour I had in the South Seas. Todd agrees.

On the following dey I walked some four or five kilo~
meters from Papeete to the pool of Pierre Loti. The rutted
dirt road followed a small stream and on this day I really
got to see one of the girls bathing in the traditional attire;
hwovir, vhen 1 appmdehld whe covered herself and her
husband (hiding in a tree) threw mangoes at me. There was
nothing abcut husbands in the travel folders.

To judge ‘byv his statue, Plerre Loti was a pretty effem-
inate sat of & man but he eertainly lived in & wonderful
- place, Here in s jungle 4nl.oaring the stream widened and
deepened above a rough dam of boulders and bobbles. The pool
1s not over 25 feet wide and twice that long; on the far side
are some rocky shelves that make an i1desl diving platform
for small boys. When I arrived there were about a half &
dogen such creatures splashing about in the water and an
elderly man was sitting on a rock bathing his feet. On the
low wall that separsted stresm and roasd sat a mixed audience
of a dosen Tthiﬁians.

Unable as I sm to resist exotic swimming places, I
stripped to my underwear shorts and made what was intended
to be a graceful dive into the pool. Such shorts are
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intentionslly made so that they slip off un“;ly. Mine did;
I 81id into the water leaving them floating at the point of

and seme cheenmg
entry, Surfacing amid appreciative applause,from the gallery,
I swam Wack thru the olesr-as-glass water, put them on,
smiled and bowed, 4Although I was watched very closely from
then on, the onlookers were clearly d’.uppo.tngod by my sube

sequent preformance,

Somehow I have always thought of spearfishing as a sport
which requires a considerable body of clear water in which the
fishermman swims about in a search for his quarry and dives

mountain
to make the kill, Following the littlejstream down from
the pool of Plerre Loti, I was surprised to see two young
men clad in trunks and face plates and holding spear guns,
standing ankle deep in this oversiszed brook, Well, liffive and
learn.

The two fishermen were Chinese on an outing (one @by 4"3‘“‘[(
Comed emece
recent asuleniedd engineering graduate from the University
of California) and were glad to show me their techniques.

‘ One system was to lie on the bottom in the deeper parts
of the fastemovirg water facing upstream, c¢linging to & roeck
with one arm snd the speer gun with the uther. The fisherman
‘would peer upstream at the openings between rocks where a
fish would be likely to pass ~-- and presumably spear one
vhen it came thr:. None passed while I was watching. Since
the water was less than knee deep 1t was easy to get an

occasional breath by just 1ifting the head slightly.




A loéond method they used was to wade inte the quiet
deep waters by the bank (possibly 2 feet deep) shere roots
of trees made receases in whish the fish would hide. The
hunter would stoop slowly down until his face plate was
underwater and then look aboﬁt under the roots for his prey.
These were just kho sort of a place that & trout fisherman
might try in the U. S.

"Fish," one said, "are hard to find today «-« but there
are plenty of large eels.” When I looked skeptiecal about
this point he ducked into a pool right at my feet and ime
mediately speared and threw on the bank an eel at least as
large as my arm with a very mean looking set of teeth, It
loocited too big to live comfeprtably 1n such a small stream;
&t least it made the stream seem too small to hold both

eels and me, I left,




XIXI PEARL DIVING

Two thousand miles south of Hawaill, in the midst of
French Oceania, sprawls & chain of islands a thousand miles
long: the Tuamotu Archipelago, known also as the Low or
Dangerous Islands, In contrast to the towering black voleanic
peaks with narrow fringing reefs and deep water close to
shore which makes navigation in the Socleties and Masquesas
comparatively easy, the Tusmotus consist of dozens of low
islands and atodls interspersed with reefs and shoals, Often
these are difficult to see, or out of place and insccurately
shown on the charts, Navigation a&ids are few and there 1s
an excellent chance of encountering a hurriocane in Ehé
‘Deoember to April aogsbn. It is no wonder that these lisles
are a veritable mvoyardi—g;e;luch.tng @i» skeletons high
on the reefs record the outecome of luckless voyages. "Missing,
with all hands.” Today only small trading -choon;rn, which
can enter the protected lagoon and whoge skippers know the
reefs and channels well, visit these peaceful islands; but
the Tuamotus were once far-famedend mush visited for they
held the same kind of attraction that drew men to the Klondike
and the 'Rand and the Comstock and Great Bear Lake, Natural
wealthg in the form of pearls; rishes for the diver who could
go deeper, stay longer =-- mnd was lucky., Each shallow
lagoon was a possible treasure trove and in Vietorian

Europe esch woman a possible customer, The natives became




cxeollpnt divers; a handsome graceful people who had lived
by the water for uncounted generations, they devised a
system of searching for pearls that would have maintained an
industry indefinitely. Using only a view-box, which allowed
them to observe the bottom from their ocutrigger cances, the
natives would search for pearl shell, They would #nddlo
about inspecting the bottom (thru the clear waters they
céuld see 50 feet or s0) and when a pearl shell was sighted,
a naked diver would swim down, grope sbout for the shell,
(far he had no goggles) dislodge it and surface, Thess
were the "good old days®™ of pearling when there were plenty
of pearls -~-obtainable to 50 foot depths and divers did
well ulﬁh‘minimuu risk. Inherent in the difficulties of

- getting the dcopo£:=§%11 was & conservation system; the deep
areas of the lagoons gave the pearl-oysters a chance to
breed undisturbed.

When it appeared that there was real money to be made
in this undersesa mine which replentished 1tn§1f, Buropeans
took up the white man's dburden in Oceania. With theppatience
thoughtfulness that laid the nat;jzzrgtsgg(ﬁggp&:ﬁigﬂ;ngi
today's Colonial empires, thoy w diving machinery
and native askill and endurance were no longer at a premium,
With air furnished from the surface & man eould go to any
depth in ﬁpollugoon, stay for hours at a time and bring
back hundrida of ihnlla each dive instead of junt.a fow,
This was ro}l progress and the first to use the new gear

|
made fortunes. Unfortunately, no dbreeding grounds were




left and there wes no disecrimination as to place, season

or shell size, By 1921 thollagaona were cleared of pearl
shell (parsu) and economic depression came to these pleasant
islands. The Eurcopeans took their diving gear and left,much
to the delight of the natives and the few remaining parau
which at once started repopulating the lagoons, Then,
almost too late, the French government began to protect

the almost extinct animals in earnest by imposing stringent
laws., In three joars there were a few adult paraus; their
population growth was watched carefully and as they returned
in numbers, limited diving wes allowed. No mashinery could
be used and no sair supplied from the surfacej only natives
of French Oceania could dive, Glass goggles were permitted
however, the only gancalaioﬁfindern methcds. No one 1s
allowed to stop their cance over & closed poarliﬁg ground ee=
for under the pretext of fishing «-« who knows?

On Jamuary 20th the Baird visited Taksroa ateoll and
while it sigsagged around the atoll making hydrographie
and magnetic surveys, a lucky'ggz of us had the good fortune
to get ashore in a small boat and learn first hand about the
pesarl divers of 1952:‘ Takaros atoll is a warped oval sbout |
fii:“”ii"mxx.- longmd 3 miles aoross; a corsl ring, surmounted by

sabout 16 islands of varying sizes s nd surrounding a quiet

hegoon>> A »
The only village ocoupies a amall islend adjacent to
the entrance channel into the -lagoon. As we approached we




quay and when we resched the channel opening in the outer
reef, an outrigger cance ecame alongside containing the
Chief of the village and a policeman (who had obviously put
on his official cap and shirt in s great hurry).

The two of them welcomed us in French and came sboard
our power boat} the outrigger was taken in tow. We backed
up the channel in the face of a three knot current end tied
up along side of a low concrete structure that serves as
both wharf and village square, amidst the wondering gaze
of most of the 300 population, ‘

Almost at once we found our man in Mr, Taumata Mapuhi,

& native son, who had been educated in New Zealand and speaks
English, French, and Tusmotan; moreover he is a pearl diver and the
Son of @ famous Bwey

and has a nice home only & few yards from the landing. We
were invited to sit on his poreh and talk about the pearl
shell industry., Mr. Mapuhl, who preferred to be ocalled

Tommy, 18 in his early forties. He has a wife, seven girls,
and three boys and is a piller of the loecal Mormen church
which ¢laims over 80X of the populace, Tommy has been

| diving over 20 years e« mostly at Teksroa but occasionally

at other islands. %You should see it here in pesarling season,"
he said, with an expansive smile. "This is quite a place,
when a thousend more people are her§.:er sourse, they do

not live on this island.” He pointed across the atoll to

a larger island, "That one is reserved for the outsiders -
but they came over in the evenings to go to the store and

the churches and play pool.”"




of which one is opened for pearling eagh year, Delore the
opening of the season in April, pearl merchants, mostly from
PTahiti, round up the best divers they can get, and transportf
them , free, with their wives and children from Tehlti to

the visitors island at the pearling grounds. In all, scme 600
<800 people will be moved, of wham 10% are divers and they
stay for & 44 or 5 month sesson. The merchant advances money
on the prospective harvest smd furnishes the equipment. The
diver and his fanily, in return, agree to sell only to that
particular merchant, All the merchants offer the same ppice
(45 Prancs)per kilo for shell in 1952) so the competition for
the best divers is based on added attractions. in season
there are movies, pop, ice cream, pool tables, beer, and
magasines offered (sometimes free) as an added inducement

to attract divers,

Although the atandards of living are higher than ever
and the net incomes are at a maximum, the divers still telk -
of the ’good 0ld days when there ﬁro pearls, As recently as
15 years ago Takeroa lagoon produced a thousand tons of
shells , big shelils too} last year, 180 tons. Worat of all,
there are few pearls, (poe) In the 180 tons of shell sold
in 1952, only 3 small, fourthegrade pearls were foundj the
divers are as well paid as they were when pearls: were come
paratively abundant, but. the thrill is gone, for the chance
of mnking a month's pay in a single dive has almost disappeared,




anelli with oniy vwo ge&sons ior & aparan 0 grow irom 4g
inches to full size of 8 to 10 inches there is little time
left for the poe to develop., 7Io prove his point, Tommy
tells of diving at Marutea in the Wﬁ in 1947 after
that lagoon had been closed for seven years during the war,
Many pearls were found =-- perhaps one in a thousend shells
and he himself found the second largest, fig immediately
p&ddhd ashore but the news of the find preceeded him; a
pearl buyer was uaitiﬁg on the beach and gave him 30,000
francs cdh (about #500,00) for his poe. He did not work
the rest of the afternooni two weeks later he Bound snother «ee
but not so large. Perhaps there should be a longer period
between seasons &t Takaroa, he muses.

On opening days of the season there is a mad race to
get the easy shells «-- (those in comparatively shallow
water); men, wemen, and children all dive around the edges
‘of the open part of the lagoon where the water is less than
6 fathoms deep and beneath the dignity of a true diver, The
shallow, near=shore areas aro:: ;.canod % Ahe poorer divers
drop out')-t.k?lmtho real work of the season begins,

Each diver's equipment consists of an outrigger canoe
with an anchor and & long anchor line, a four to five kilo
lead descending weight on & line and s shell basket made of
netting. With only these simple items, a good native diver
oan wrest 30 to 4O dollars worth of pearl shell s day from




- Bash weekday morning at about seven a fleet of fifty
0dd eulrdggers set cut acress the lagoon (roto) for the
pearling grounds and in each canoce is & diver and his helper,
When they arrive at the selected locatlion, the gsances form a
line faeing into the wind, space themselves 20 to 25 feet -
apart, and drop anchor. The heélper lowers the shell buht
over the side so that it hangs a few feet above the bottom
and the aiver prepares to dive. He puts on his diving goggles,
called titea-parau, and hangs on the side of the canoe inhaling
deeply for a minute or more to fill his lungs and blood
stream és.th oxygens, In one hand is his descending line, mnd
his toes are curled sround its lead welghtj the breaths are
exhaled with a soft whistling sound achieved by retpasting
the lower jaw a little so that the wind is guided acrosa
the lower teeth by the upper 1lip, A mumber of divers pree
forming this breathing exercise together are said to meke a
somewhat musical sound not unlike the ories of a flook of
birds. Just before the dive & great last breath is taken
and the diver heaves himself up for an instant} as he slips
baok, the helper releases the descending line and down goes
the diver, started by his inertia and pulled by the lead
weight, As he falls he holds the 1line with a gloved right

# Natives use the unit brasse or inatead of
fathem, All three units are exactly 6 feet or 1/1000th
of & nautical mile and roughly the distance between hands
when otne's arms are outstretched,
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of the divers in the fleet will not come up on schedule.
This most frequently happens to the younger, less exper~
ienced men who will overestimate their endursnce and try
to stretch a dive to get a souple of extra shells. The
effort of asecent requires more oxygen than they have left
and they fsll,unconsciocus, to the bottom, The everewatochful
assistant immedimtely summons the divers from the nearby
boats to make a search and they will dive and bring up the
missing man who is immediately draped across the middle of
the canoce, his legs dangling in the water on one side and
his head just above water on the other side, 7The helper
then sits in the bottom of the boat and slternately squeeses
and releases the aivért chest in an apparently efficient form
of artifical respiration «<- which had been in use in these
islands for many generations. About half the time the diver
will be revived (pretty good under the circumstances, I thought)
and after & few days of rest will be back at work again,
Their other diving troubles are not serious, Some have
sore ears ( but hear allright) snd sore eyes {(from salt water)
but fungus infections seem to be unknown and sinus trouble
is only rarely experienced. On certain occasions divers
camplain of nausea and their eyes bluri at other times they
will "come home drunk®eeeprobably & form of nitrogen
mrcguis, But they know the value of health and stop diving
for a few days until suech nmt-@ entirely disappear and
they ax feel completely cured.




eragy in the gense ol beconming chllidliike, iNid CNEmOonauy
due to continued oxygen starvation of the brain, The

present generation of divers aay-that they have quit making
the great number of deep dives which caused this and have
nothing to feari instead of 100 deep dives a day they only
make 50, Qsh¢“$

The helper works rer 5 francs per kilo¢ For this he
retrieves the descending welght each time, hauls in the
catch and élaanalﬁhe shells , An honest helper is essential,
for in cleaning the shells one finde the pearls; for this
resson some divers use their wives aa helpers,

Three shells per kiloj; one kilo per dive; 50 dives per
dey. At U5 francs per kilo the diver makes around 2250
(Cemanic) rrnhea a day, his helper, 250, It is nice work
in beautiful surroundings; who could ask for more? Tahiti
is only 300 frencs away if one feels the nﬁﬁd of bright
lights or schocners calling nearby svery week will bring
anything you need féam Papeete,

On comparing these notea with those taken from the
conversation with Hare, a Viritmu of Tnhitl. who was mentioned
earlier, I found that Mr, Mapuhl was conservative. Since
Mr. Viriamu is certainly one of the finest divers in the
islands and each year vigited a different atoll his figures
are qﬁite‘aoceptable, He is a handsome intelligent man
snd although I spoke to him of complex matters thru an
interpreter he quickly graéped the méaning and answered as




Mr. Viriamu emphasised that he aspoke only of "good™ diversj
in all the islands there might be 20 "good" divers, These
men could mske 100 dives & day to ddpths ‘of 20 fathoms, When
I ‘somd ut&n&alud that men could go so deep he said, "Well,
two or three women go that deep too, {md then deprecatingly)
but mostly the women only d ve 14 hands,"™ (84 feet) .

It 1s hard to be sarcastic thru an interpreter but I
couldn't resist asking how deep the children went.

He never hesitated, "Essh year there is a competition
. for boys ten years oldj they go to 6 hands (36 feet) and
bring up something from the bottom to show they have been
\éhoro -=« not pearl shell, you understand,”

I tried a different tack. "What sre the records for
d.lving”in the 1:1111@3 how deep; how long?"

_ The despest dive of which he knew was one of 27 hands
(167.feet) made by the famous Mephhia of Hao, Mapuhia |
had stayed under over 3 minutes one tims too, but now he
has stepped diving because he is too old.

N "How old 1s Mapuhia?" "lﬂmty*k%; he quit diving

two years ago."

Before leaving Takeroe, I asked to see some divers in
action and two local boys volunteered. With nearly the
entire town for an audience we three slipped into the
water alongslide the qual, I, with face mask and fins;
they, with goggles. As they sucked air in and whistled it
out I imitated them; then we all hoaved up a litt}e andk4
dove, turning over in the first few feet and swimming down

O e i




surface, bresthed md dove agaln. dhis time I stayed down
when the others returned t¢ see how much their breathing
exercise helpedj later I found that I had stayed 8o long the
villegers had worried and agked the native divers to check
‘and see 1f I was allright., Next time we three dove again
we pulled ourselves down the steep slope by the coral boulders
that were strewn there, At around 35 feet my face plate
was Jammed tightly asgeinst my nose and I stoppeds The native
boys with their small goggles kept going down gesturing for
me to follow but I knew better. Returning to the surface we
found that the swift current had carried us some 20 yards »
from the point of beginning, With the advantage of swim fins,
it wes easy to swim back ahead the local divers who were
greatly lmpressed and wanted to try both mask and fins. The
mask they quickly rojecﬁad but the fins were greatly appre=
ciated; they had seen ran advertised but had never believed
that they would be much help, Immedlately they spoke of get-
ting more pareus each dive by the use of fins; but some ocne
asked the inevitable question, “Hill the French pearling laws
permit such an aid?"

No one couid uhswor. If they are allowed, though, I
would like credit for introducing the swim fin to one of the
finest groups of swimmer-divers in the world, -




Let go, let go the anchors;
New Bhamed at heart are we

fo bring so poor a c6argo home

That had for gift the seal

(Let g0 the great dbow-anchor-—

.M, fools \wes/wérer and blind
The worst we stored with utter toil

The best we left behind!

P

Théae lines from‘Kipling's "Merchantmen" went thru my mind
over and over again on the long ¥yoyage home. Had we ieally
gotten the most out of the first free-diving explorations in
the tropical Pacific? It is not fair to judge ourselQes in

this mabter but it is pretty safe to say that now we have had
- these experiences we can do a much better job on some posaible
— future trip --- but you have read our results and must Judge
aocordingly. |
Already I am looking forward to another trip and notes
on the things we missed are becoming new projeota; we didn't
encounter any of the great sharks (over 15 feet) nor 4id any
of the giant grouper cross oup wakes although tropic sea o f
literature abounds with stories of these great bass-like fish f
that can swallow a man with one gulp---all but the legs anyway. .
Perhaps it is just as well., we saw no giant rays although a
‘helicopter passenger at Eniwetok described one as being "as
large aé the shadow of the rotors", Next time we'll bring |

back the bigsest ¢lam shell ever,

. 4e
I have yet to collest a golden cowrie, Eilbh a turtle,

or wrestle an octapus. Some time I'll go in pearling season
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for deep color pletures-- for the pictures we got on this trip
were most enscouraging. Perhaps there'll bé a wreocked ahip to
salvage in some romantic port or an underwater cave to explore,
Next time.,

These are only dreams; foolish dreams I suppose,but
not so unlike the ones that took me to the south seas in the

first place. Perhaps they can do it again.







largely covered with a thin film of water knmown as ocean. A table-size globe,
for example, with earth features shown to true scale would have an @cean about
1/300 of an inch deep--less than the thickness of its paper covering. However,
to the inhabitants, who are prone to measure things in terms of their own size,
the oceans look terribly deep and the fact that the average depth of the Pacific
Oceen is over 12,000 feet (4 kilometers) seems most impressive. These inhabitants
of earth are strange creatures, too, if you consider them objectively; and among
them are a few whose entire lives are dedicated to the exploration of this thin
film of water. They are called oceanographers. |
There are several kinds of oceanographers. Some study merine plants
and animals, some study the physicel nature of the water and its motion, some
examine the materials of the ocean to determine its chemical constituents and
some feel they must learn about the structure of the ocean bottom. On an expedi-
tion, all these men are brought together by their common diffivulty: ?they cannot
examine their territories directlyvbut mast- work remotely by dengling a line into
the abyss and hopiné that the net or instrument or sample bottle will bring
back the desired specimen. For oceanographers are men who work in the three-
dementional darkmess of deep salt water. With hopeful anticipation they watch
by the hour as the cable runs out and in again; finally a dredge comes aboard.
These strange men will crawl into the dripping mouth and plow their hands thru
the cold muck in hopes of finding a bit of life, a fossil, or (best of all)
a fragment of grenite. Perhaps the net or dredge will come in torn, broken,
fouled in the line, or just empty; perhaps it will be completely lost. With
a sad expression and perhaps some quiet cursing the scientists will rig another

or attempt a different kind of sampling.




unsolved problem, and the tool fbr probing——a cable. Let us consider the cable.
To extend our sight we must reach out with photo equipment or televigion; to ex-
tend our hearing we must place a hydrophone; to extend our sense of touch we
must feel about llke a blind man with a stick. An oceanographer'!s sensory ex-—
tension is the cable; and the science is built around it. To hold the cable,

pay it out and reel it in there must be a winch; and to hZold the winch, a ship .




The Great Winch

Oceanographers do not exist as free bodies; they can only live in intimate
association with a winch. A reporter without a typewriter, a baker without an
oven, or a carpenter without a saw are infinitely more ready to carry on their
trades than a winchless oceanographer. With a winch he can tow nets, lower
cameras, teke cores, do dredging, take water sampies and temperatures end amass
thousands of bits of specific information about the state of the oceasn and its
basin. Without a winch he is only a philosopher speculating blindly on the un-
plumbed depths and living in fear that real information will upset his specula-
tions.

Basically a winch is a very simple mechanism; it consists of a spool driven
by a motor which can wind up and let out cable that is wrapped around the spool.
Anf self-respecting oceanographic vessel can be expected to have several winches
of various sizes for special purposes. There are usually at least three: a
smell B.T. winch using 1/8" wire; an intermediate winch for nansen bottle casts
and light coring with 1/4 " wire; and a big winch with 1/2" to 5/8" wire for handl-
ing heavy gear in deep water.. o

The winch of which I now speak 1s not to be compared with such machines; by
mortal standards it is colossal. I think of it aa>the great winch of the Baird.

The great winch is composed of three major parts: the winding mechanism
which sits like a squat unsmiling Budda just astern of the boat deck; the storage
reel for the 8 milesmof cable which is hidden away below decks; and the control
panel covered with shiny dials, gauges, counters, levers, plungers, and flashing

lights which occupied a commanding position on the boat deck.




wrights, mechanics, islanders, admirals, and visiting firemen would stare in
dazed wonderment. The dozens of men who slipped in the puddles of hydraulic

0oil that it periodically spewed out swore at it in guarded, respectful tones and
looked over their shoulder as though half afraid of being smitten down for such
blasphemy. Director Rejlelle in thinking of it alternated between ulcers and ec-
stasy. Chief Engineer O'Brien would sit nearby warily chewing a cigar and regard-
ing its operation with the air of a world series umpire who knows that at any
moment his position of command may be drowned in a showsr of pop bottles. In
port, scientists and creﬁ alike would proudly expound its virtues, relative size,
and potentials at considerable length to bar companions; at sea, some of the
same men would slink past watching it out of the corner of their eye and mutter-
ing lucky sayings. It was said that Brownie, the Bosun, who had to repeir its
ra%ages on the cable, occasionally put long-splices into his bedding as he slept.

The great winch was our pride and joy--and our greatest worry. Would the
cable go out and come in again without throwing a kink? Would our jury rigged
accumilator work? Would the cable ride in its grooves on the winder?

We admired it--and feared it. Was it not the biggest, most complex winch
in the world with the longest wire?--but--might it not throw a kink with miles of
cable overside so that we would have to inch it with come-alongs in until we got
a grip on it again and then eventually respool it egain st some strange port.

In a way we loved the thing. It was soft of like keeping an adult gorilla
in the house. Fascinating, unique, powerful;’ full of unknown idiosyncrasies esnd
not quite under control.

The Budda's awsome appearance as he sat among his gear boxes, hydraulic motors,
fancy brekes, sheaves, and piping was exceeded slightly by his sounds. At the

cold command of the operatdr's fingertips would come forth gasps, grunts, whines,
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cable moving half-a-foot. There were no noticesble whistles in the mechanism;
they were not necessary, of course, but we puzzled a bit about the strange whim
of chance that left out such a handy and obvious sound. In the focsl, filtered
by meny steel walls, we could feel his moods by the feint sighs and vibrations
that reaqhed us so that few slept soundly when Budda was not serene.

To keep our great mechanical idol in semi-control we had Bud King. Bud's
relation to hiigkharge was about like that of an elephant boy in a tesk train;
he could guide with gentle prod and whispered inuendo but never force the great
beast. At the signal from the fen tall to move the wire Bud would push buttons
and levers, read dials and throw switches. Sometimes nothing would happen. He
would look thoughtful for a moment--then mutter something about the brakes.
Down from his shin?} tower he wouldFlimb to loosen bolts and peer into reservoirs,
turn valves and release air. Then Sack to the controls; thus goaded the beast
would run. Bud had grown up ﬁith the winch. From the day that the Ledeen Works
started work he watched the machining, welding and assembly. While it was being
installed he crawled in and out of the hold forty times a day watching each
pipe being fitted and each bracket welded. He knew the monster as well as anyone.
Untested it left the U. S.; the first lowering was accomplished in the southern
Marshalls. One incident should have tipped us off in edvance. Fifteen minutes
before the ship left San Diego Mr. Ledeen dashed aboard with a rough pencil sketch
for O'Brien, the Chief. "Look,ﬁ he said breathlessly, "you'll have to put a
valve in here so you can xEmXX release tﬁe air brake."

In the weeks that followed Bud became able to play the panel like the
organist at the console in Marshall Field's. But the first few trips the cable

made in and out were plain hard work.




Nanarik

A kink in the great cahle required the Baird to make a quiet
lee under the nearest shelter so that we could respool and splice.
Namorik, in the mt.homﬁo-t Marshalls, was not far off our course
and thers we went. uitmummhoﬁmonmpoﬁm
ve became avare of a lushness beyond that of anything yet seen, and
as those with auau on the tridge descrided grass huts, copra
drying sheds, autrignr: on the besch and natives watching us ve
lnev that this was our first Bali Hal. Rogers snd Hwsmerstein had
nothing on us now, Emﬁu&ﬁnymspou-d atsll, untlasted by
atoms or gunfire, without a pier or a tin reef or even & rusty land-
“ing crafé, It rose from 15,000 ft. of water in a nest coral m.
surrounding & mall lagoom, snd surmounted by two islands, Namorik
and Matemats Nemorik, the larger, is lomg and narrov and sncircles
e oast, mﬁm&mnozmwmormnmammu
protesting arm varding off foul weather and kesping the lagoon
glassy. Bensath the tall palms we could see the frond roofed houses
and groups of natives standing about, probably diseussing us, for
the arrival of a strenge ship is quite an evemt. A gresuish-vhite
pastal reef coversd with a few fest of vater stretched betwsen the
Lslends making a nilky bowndary betweem Ahe dark hlus cossn end the
groemn lagoon, On the orest of the reef, black and ominous, wers
huge blooks of corsl weighing many tons heaved up by great storms-eone
large emough to support vegetation im the form of vines and byhn.
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outrigger tacked towards the ﬁoko. At the narrov north end of the
isle we could see the Mght green legoom through a filagree of palm
trunks; overhesd the thick fronds closed darkly, A light rein fell
mm«wm«mmmmmm@ Here was the stoyy
book twpﬂ.cn, %ho native paradise unspoiled, the jungle bountiful
full of sy rmu and browm girls. 4n end to National Ceographics;
‘ Mnuﬁcm‘thmmmusym-w. Ve leaned on the
rail end dreamed lovely wnrealistiec dresmst of diving and shell
huntingy of photographing the huts and people; ofmmm
airnv' and trophies) of love under the palms. Maybe it was as we .
plotured Lt~for ve never got o seej our drems ended Jaggedly vith
the call, "All hands on the cable, '

Somehow, in our first opersation with the long cable, emcugh
slack got into the system betwesn the winding wineh and the storsge
 gpocl to allow the eable to tém a lodp; whin the tension cmme on
the cable agd.h, thi! loop pulled. ﬁ,m into » kink making a dn«';.dadlr
| vesk point in the cables m:mmmwumtmtmm
_udlrajohdldthalm muoc; to get room emough to make the
: apn«w had to ﬁ.nt unspool 1300 meters by hend, The rewinding \f’.»::’l'
of this plevs of calle cocupied most of the scientifie party as the
Mﬁlquﬂtmﬁkiangmtlaninanﬁuluhaﬁamor '
Hovember 30, 1952, Ve pulled and wound and dreaned,

Before long e wm svare of visiters. Two mmall outriggers,

. eash filled to capacity with s single man, paddled hesitently towards
u. They would approach avays, them drift a vhile and wateh,

Finally, in response to ecoursging vaves, one of them came alongside.
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mr;twtﬁdc\dthmammmtﬁmt%mm
secured by fine interlashed arms, The main part of the hull con-
siebed of & carved bottcm vith sides sequred %o it by peculisr
Xeshaped lashings at the stems and chines and sealed with a tarelike
substance. The captain and orev sat om the outrigger arms and
wedged his fest down into the main mll; this made the craft ride
s little lov by the bowe«for a reasom. The lmll apparently leaked
& little and every fev minutes the paddler would stop snud beil,
mmmmmmwmmmwwmhamtmnm
out over the bow with quick strokes. The bov being lower gave him
s natural sump and the water level on his leogs was the depth gauge.
Even vith this diffoulty wve vere jealous of a msn wvho had his om
eraft and could go vhere he wvanted to in it. W¥e 00.1d pieture cur-
mwshutnm:wcmofﬂumtmeuﬂmmu
home o San Diego in triumpheslashed to the stackeefor the natives
there to wonder ats |

The cooupsnt of the eraft was s handscme, stocky native with
even vhite testh and a calm smiles Like most Micronesisns, he was
pretty darkesomplexicned and vore a bright yellov band of rolled
cloth syound his forshesd, secured behind, snd a pair of bluejesns
ut off below the knees, His features wers regular, mich more
Csucasisn than Negroid, and he had s proud, honest air about him.
Any seeming reluctance venished with the wvave of a pask of cigarettes
and he vas over the rail with s bound, In exeellent English, without
ascent, he asked the ships business in this out-ofethe-wvay place snd
seemed to understand our reasons for doing research on the sea about
as well as most Navy officers,




war the Navy had taken him to XKwajalein for six months to learn our
langusge. As an interpreter he had returned to Namarik.

Making copra is the primcipal industry and every three months
a ship calls to pick it up and exchange supplies. Other than this
trading vessel, ships come very seldom. The copra is loaded into
suall vhale«boat-like cuftvcnd.m out to the ahip'aton at s
time. "Now there ars a thousand tons ready to go. Very much work.*®

"Sure we travel to other islands, Evajalein, (-=see chart-e)®
"to trede or just for" fun,* (Ve were a Alittlc doubtful about the
{h in ‘mmln( 300 miles of open water in an outrigger without
navigational instruments.) o

The mste presented him with scap and matches as a gift from
the ship and,in & light rain, he climbed overside into his slim
steed M,‘Mnlm the sosp and matehes delicately em the shelf of
the cutrigger amm he rejoined his patiemt companion and paddled
towards the beach stopping occasionally $o beils Through the misty
rain we could m'-mormmmnmuu anxiously on the
beachesprobably ursting vith questions.

"He'1l be back with a lot more of fem,® vas the cminous pree
dietions EHappily this vas true. In the evening Tepaka returned in
& large boatesevidmily su imported product tpr' hauling copra--with
about fifteem of his friends and great bunches of bright treen bamanas.
Belfoonscicusly they ceme alongside and selfacnsoiously we watehed
them and received the proffered bma. l.'h‘c,y} nmbld svkwvardly
ovuw-rﬁlmémmummaﬁgncﬁnnuthvm
svered our many questioms, How many spoke English? Two, Fremchy
None, Gcm? Some old mem who remembered from before World Var I.
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~ explain to our pesple what was going on and so that we oould help with
Ware | |

Were there Japanese here? Yeos, until imericans camej them meny
pecple killed, Your People? Oh yes, many of my people killed and hurt,
(This vas about all we found out about the var om Namarik; he oould obe
viously have given mash detail if questioned closely but the mubject
" seemed %0 be painful 5o we dropped ite ”

mbimmwacmm. He bore a pile of brighd cloth
yard goods, some old vhite shirts, writing tablets, oreyons, combs.
'o!ymldyhantthoudmoaw&mmtmtotmmm
& spesch vhich embodied all the best features of a Hollywood seript in
whieh the cowboy-type hero presents his horse to an Indimm chief as a
 token of friemdship, Gome vas Roger's easy style and mile. In sscents
grave and vords stilted he spoke of friendship between lands scross the
sea and itenized the articles that were piled on the deak, Leaving out
the mall wrds snd proncuncing essh vord slewly and meticulously he
acun;lgdnm;mmm.mmh;m. *Cloth,* he
said, *for your womem; and oombs for their hsir,* "Shirts for the mem.*
('Pmbablypnttylam, mmsdd-wth-ahiy't crw.) "Paper,”
indicating tbe tableta. Do m use pm‘

*Sure,* sa1d Tapaka quiekly. Ve vrite om 18.®

®Ah = = - yos] "ind oreyoms for the children to play vith.,® At this
rmwﬂmam;mu:m.mmuwxmma.mmm
had to live vith children and crayons but he said nothing. ramu.muw.-
message, Roger selected a pink erayom snd started to mske lines on & shest




speculate impolitely on the meaning of the lines; in a few moments

. with the air of a Klee or Picasso adding the last deft stroke Roger held
the tablet at arms length and sighed gently. Them he printed belows
Spescer F, Baird, It vas ﬁho m:lp?

Tapaka was not to be cutdone, He thanked us all for the presents
and presented Roger with a white oloth package containing some vlar;'c
rattlemake cowries and a huge and besutiful ecnch. He allowed us to
sduire these for a fev nmmuts but wis ot to be put off from his mein
mission, |

Ve have noney snd want to buy cigarettes.® Roger considered this
th, *We cannot sell cifayreties ut we can give you some as s
prosent,” and besmed. Tapaks bemmed and turned to his friends. They
beaned over his shoulder. Roger said to the mate, "How about getting a
ocouple of cartons cut of mmall stores and charging them to experience,®
Af%er a short embarrassed silemnce and mM staring the mate returned
vith three cartons. *For all," sald Roger presenting them. "These
presents are not just for you but for your friends t00,® This seemed
like & futile remark vhen msde to the only man who understood the words,
This time only Tapaka besmed T |

It vas pretty dark now although the moom vas out emough to shov
tae surf aad sdlhouette the ieland} low, near the water, we could see
the tiany orenge glows of three fires. The natives ﬁt ov-r the side
and east off vith mumhled noises that we hoped were thankyous; then they
paddled slovly tovards the fires and disappeared into the darkness,

Ve sighed mentally and turned back to work on the sable - - wnot




HEAP BHIGLIG OVHRG WE ASEVWRS MEAT RASHE WY NSRFULTETRLE) CULLELR
coral and send semples; investigate wave refraction.

Roger identified thess proposals as boondoggles just as mroly as
if one of the cnmc room hands had proposed going ashore to bolaur
the Kinsey uport vith new data; He said something under his breath
like, "Maybe tomorrov moraing early.® Those of us who awakened at six
found that the ship hsd been underway since midnight. Beli Hal was far
astem and the sudject did not receive further attention.




A Bot

Yes, thers is a hole in the bottom of the sea. In fast, there are
seversl and they very neatly follow the track of the Soripps Institution
of Oceanographits resent Caprieorn expedition to the equatorial regions
of the Pacific, How these holes got thers and what they mean is a story
of selence, enginesring snd seamanship, Each cne is a hridge to the
ence-upon~avtime land that geologists dresm of} the epochs before the
Pleistoceme, vhen South Dakota vas a land of primitive rhimoceri snd
Florida was avash. A lwidge that spans m,aéa years per foot,

The earth keeps a diary in her rocks and the znloﬁ.ut is the
blographers By examining rook outeroppings, looking at oil well cuttings,
_ studying mountain folds, watching volcanoes, and mapping mines he can
ocome to pretty accurate conchusions about the great changes in the earth
in its long history. By the study of 1ife and evolution as shown by the

variations in fossils, these rocks can be compared snd dated and traced - '

from place to plase., But many areas cannot be exsmined by the geologists:
roocks beneath ice cops, alluvium, jungles, and lava flows are viitnm.y
inaccessable, Thus, wntil recently, the nature of the earth's roocks vas
known from actual exsmination of less than 1/5 of its surface. In order
to tap the knowledge written on the 728 of the earth's surface under the
oou&ﬂu geologist had to devise means of obtaining ssmples of the sea
floor, In some ways, this is the best information of alleesnd the most

- difficult to gete
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accepted theory is that the Pscific basin has been much 1like it is today
and has been receiving sedements for millions of ysars.

Far out from land a very slow rain of tiny particles seltles down to the
bottom; volcanic sud meteoris dust, tests (shells) of miniscule animals,
and fine sediments from distant lands carried by vinds and ocesn currents,
Once thess reach the bottom they 1ie undisturbed; s diary challenging

the biographer to unlosk and read it,

It is as though there wers a deep box in which a newspapsr wvas
neatly laid every day for years and yearsj the only access to the box i$
from the top; the desper you go, the further you get into the pass. It's
noth;rf!ﬁa‘thi!nk of s vay to get the top pim, tut to go back a few
yoars may be pretty diffieult, HNow imagine 12,000 feet of water (the
average depth of the Pacific Ocesn) over the record and you have sube
stantially the same pmbln}that faces the seagoing geologistesnow called
an cceanographer, , t

8ince the ship Challenger laid the foundations of eceanography in
1872 man has had the shility to satoh the top newspaper, The modera
piston type corer used om expedition Capricorm is capable of punching a
neat hole 3 inches in dismeter and 30 feet into the ocdemn floor vhere
the water 1s 20,000 feet deep. This frequently brings up sedimemt that
vas deposited in Migoens time __________ Yyears ago. | |




Fiji was a hard place to picture in advance. We vaguely suSpected that
there was no longer any need to call the place the cannibal isle and that there
were steep slopes with lush green growth instead of the low coral islands we
had been visiting. But no reel picture formed in our minds;aside from the
general outlines on the cha;ts, vwhich showed two large islands and a lot of
small ones my first really down-to-earth contact with the Fijis was a hotel
advertizement in an old Pacific Islands monthly that Russ Raitt had brought
gboard. "When in Suva stay at the Grand Pacific Hotel" it said "delightfully
situated on magnificent grounds overlooking the harbor, specially designed
for the tropics. Trained Indien waiters. Tariff from 35/.” (Fijian currencj)
And there was an merisl photo of & clean square white building with lots of
green lawn and palm trees about. It looked reassuring but gpt romantic;
probably a haven for retired British majors, a place of gin and bitters, a
starting point for adventure and the "social center of Fiji".

The next formative visions came with two radio mess;ges received thru
International Radio. The first said, "PLEASED TO ACCEPT YOUR AGENCY STOP
HOUR ARRIVAL APPRECIATED AND INDICATION OF TYPE STOREs;" signed
The other was from Helen Raitt and bore the usual stemp of her happy confusion
"INVITATIONS ISSUED COCKTAILS SHIPS FRIDAY FOUR ONLY DATE éOSSIBLE HAVE
CATERER CAN SCHEDULE FIJIAN FEAST DANCING GIRLS FOR SHIP IF DESIRED SATURDAY
NITE FIJIAN DIVING DEMONSTRATION. HAVE 20 HOTEL BEDS. SENT FAUBRIDGE AND
SCRIPPS ON EXPEDITION TO SEE PETROGLYPHS. GOVERNOR ENTERTAINING ME TONIGHT.
HURRY, HELEN.

l Dancing girls. --Any kind of girls. Who cares if they can dance? This

bucket was 3 months out of San Diego. The prospect of a coctail party immedisately




it stirred our imagination; would we dive for them or they for us? And Russ
took a little kidding about his wife's dinner with the governor. Blood pressure
rose; the mere fact that girls were mentioned in the same message with 20 beds
raised the temperature in the engine room a degree or so--snd it was already
120° down there.

Out came the chart; Suva Harbor, Viti Levu, H.O. No 2865. On it was shown
Hotel Grand Pacific, Public Baths, Obelisk, Gardens, Waterholes, cricket
grounds and cathedral. Even more intriguing were notations: Fishing stakes,
Megnetic observatory stone, mangroves (20 feet high) and Half Caste village
shown graphically among a lot of palm trees. There were "steep grassy slopes,
partly wooded" and nemes like Naingalongalo Harbor and Uthiwai Natamavue (a
stream).

A& A boondoggle in our ship% terminology is a flimsy excuse for going
ashore and getting a little free time to do as one wishes. Usually they con-
sisted of hypothetical scientific problems and ideas for investigating them.

A man going ashore on a boondoggle did not fool anybody—he wes going there
for the fun of it and we all knew it. Sometimes he would helfheartedly tell
of his alledge findings——but no worthwhile results were really expected. The
rest were jealoas but not disappointed and only redoubled their own efforts to
think of & scheme of their own. In fact after the Horizon had stopped at both
Ocean and Rotuma Islands the entire Baird party became suspicious of ship;size
boondoggles.

At any rate we could see the problem looming of how to get ashore at Suva.
We had three days scheduled there and the ships had to teke on full supplies,
weter; splice the long ceble twice; and generally get ready for sea again.
Time ashore was expected to be scarce--so schemes developed. The geologists

had the edge because of the faintly legitimate reason that the rocks ashore
should be studied to determine the sources of the deep sea sediments (of course




by U. S. Geological Survey men). They arranged a trip to the gold mines"to

see the structure and petrology". As long as they weré going there should be &
geophysicist along to see if & magnetic survey was necessary. Black sand
collection is always a good gamgit (I've used that one myself) and naturally
the reefs needed to be inspected for -surge channels, lithothamnion ridges and
biological specimens,ie., pretty sea shells to take home. The meteorologists
wanted to investigate the circumstances surrounding the great January hurricane.
Ted Folsom thought up the neztest and most original boondoggle thereby winning
our unreserved admiration; he wanted to look for cannibal kitchen middens with
humen bones in them.

The handwriting wes on the wall. Roger bowed to the inevitable fact that
the party would scatter thruout the island and thenceforth planned on Burns
Philp to do all the ship's work with natives.

The Baird approached Vita Levu at night wiﬁh redio and at sunrise we had
8 horizon of land some 15 ﬁiles to the north. Jagged, grey-green, it rose
thru the misty rain and as we approached we could see the city of Suvels patchy
red roofs and white walls lying low on a promontory. Long reefs projected
out towards us and behind the line of brezkers at their edge we could see the
shallow reef thru the clear water. The pilot boat, itself piloted by our first
real Fijian ceme élong side and put the pilot on the Baird, the Horizon being
left to trail along. The channel was well marked by large range markers on
g distent hill and a dolphin at the mein right angle turn to Suva's vharves.

A dozen of our amateur photographers stood on the boat deck under the flying
bridge and cursed the showers. As we moved slowly towards Kings Wharf which

was deserted excepf for the Tielbank of Glasgow (a U. S. Liberty Ship) people
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lave~lavas leaning sgainst trucks and sitting on tebles; a bit apart was a

group of lighterskinned men in white shorts and shirts with white stockings
coming to just below the knee—-these ﬁere the local British--customs, agricul-
tural inspectors, and agents. The waterfront area was sort of a hodge-podge of
vacant land, tin sheds, old pilings end assorted piles of crates, sacks,

dunnage and scrap iron. Beyond lay the market and the town of Su;a which had
room for only two flat streets parallel to the waterfront; the rest of it
draped lightly over the adjacent low hills. Thru the city itself were splotches
of greenery which broke up the bareness of the walls and made the place more
inviting.

The air was warm and demp and the faint odor of the island which had been
growing for hours was now real and ripe--copra, fruitsg, sweat and just water-
front. The Baird eased alongside the wharf end the heaving lines eand hawsers
weré taken by bushy haired brown men in short ragged pants and old shirts with
the sleeves torn out. Helen Raitt appeared, a trangparent raincoat over her
blue dress and covered with smiles, her gray hair bouncing as she jumped up
and down like a child about to be given a toy. She shouted introductions,
hellos, gave messages from home, passed mail, snd told the railbirds how things
were in Fiji 211 at once. Much more sedate were the local officials who boarded
us to inform Cept. Davis that no one would be allowed ashore until our stores
end parts were cleared with customs and we passed a health and agriculture check.
To back up thig request there was a policemen. A Fijian policeman is a man
apart and is nét to be confused with ordinary mortels or run of the mill law
enforcement officialé however romantic their heriﬁage. I feel sure that one

of these specimens could separate & mob of wrangling Texas Rangers and Northwest

Mounted Police. The épecimen who strode down the wharf must have been six feet




smile but no shoes. His blouse was dark blue ant it closed with chiny gold
buttons; at the waist it ended in a wide leather belt with a magnificent silver
buckle. Below the buckle was a white lave-lave which hung clean and straight
to just below his knees where it ended in deep ¥-shaped serrations. Surmount-
ing this grendly simple uniform was a huge drematic headpiece--his hair. Black,
slightly kinky, radiated in all directions from the man's head and was evenly
trimmed off about four inches from the scalp. This gave his head the appearance
of a fuzzy black basket ball--and added severesl apparently unnecessary inches
to his height. His nomiﬁal badge was a smell number, 473, on a éilver plate
over k= the blouse pocket but his real badge of authority was his bearing and
his dignity. Any weapons, such as clubs or revolvers would havé been superful-
ous--and none were cerried. With obvious admiration in their eyes our railbird
photographers made picture after picture of this imposing fellow; in return

he smiled just a trace more broadly.

The restrigtions ageinst our going ashore in no way limited those asﬁore
from coming aboard and since no one objected we soon had & ship full of
Fijians. It is doubtful that any of the other ships arriving at Suva was so
generous as to let just anyone on the pier who so desired come aboard and so,
in a short while, the pent up desires of hundreds of natives to see the inside
of a ship was fulfilled. The alieyways, the laboratory, the focastle, the
after-deck, and the head were so jammed with natives that it was a real
struggle to move about. I retreated to my cabin to read eight long awaited
letters and write a quick eanswer. In an hour we were free to go; two spots
demanded our immediate attention: the bank of New South Wales where we got
Fiji pounds and shillings for dollars, and the barber shop where hair cuts

were two shillings (27¢) and shaves one. I was impressed more by the barber;




end a modest sign: "Ladies and mens hairdressing". A darkened room to the
rear was the workshop and an old barber chair was the throne. From the walls
above the mirrors the faces of the British throne looked down; the quiet and the
perfumed air were restful. The Hindoo barber bows slightly end puts a small
square pink cloth around the patient's neck with & quizzicel look. "Shorty you
sey "straight on the sides." He tekes an electric clipper from a hook and as
he turns it on a dim light goes on too; after a moﬁent's work off go both light
and clipper and he starts on the main mass of your hair in the gloom. The bar-
ber was a paragon of ;s his fingers snipped the scissors rapidly
end he wes soon thru. There was no idiotic talk about the weather, the worlds
series or the coming coronation. With & restraint that far transcended ell
barbers of my previous experience he did not remark on the strange way we wore
our hair until some four ex-pollywogs had passed under his scissors. A polywog,
let me explain, is a shipmate who has never before crossed the equator. The
shellbacks, or old experienced sailors, seem to think it necessary to have an
"initiation" which often consists, in part, of a haircut. Haircut is sort of a
loose term which refers to the removal to nearly skin depth of isolated por-
tions of the pollywog'!s heir; to put it plainly, our hair was very patchy,
being alternatively much too long and much too short. The Hindoo did very well
considering and even though no one explained how this unevenness came about he
accepted the challenge as the natural result of dealing with foreign scientific
sailors and snipped stolidly away.

Once relieved of our hair and supplied with new currency we were really
"on the town."™ Curio shops came first. Although Suva sees relatively few
tourists there were a number of shops that sold tortoise shaell craft work,
baskets, mats, seashells, cats-eye jewelry, mother-of-pearl carvings, cocoanut

shell work , kava bowls and wooden weapons end spears.
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motor car with Indian driver we headed west along Queens Road which completely
encircles the island at or near the water's edge. Siﬁce no roads penetrate the
interior, Queens road is just about the only road on the island; it is barely
wide enough for two vehicles to pass except on the bridges which are strictly
one-car affairs. Thru fantastically dense jungle with fern trees as much as

40 feet tall end great looping vines the road wound its tortuous wayh-then‘ouf
across the great fertile valley of the Nauvoo River where tall grass grows to

the water edge like a cultivated canal bank. We gsew water buffalo up to their
bellys in the rice fields straining at primitive wooden plows and thick groves
of mengroves along the embayments. A strange animal trotted between the man-
grove roots which our driver assured us was a mongoose-—imported by the Indians
to keep the snakes down. Every few miles were Fijian vlllages; we would stop

and marvel at their simple beauty and exquisite settings. The inhsbitants

would come out and stare béck at us, we would take piectures and go on. There

is a remarkable sameness to these villages; most are on flat ground near the
_water's edge end consist of a dozen leaf, grass and basmboo houses in two nezst
lines. Between the houses grass grew, neat a2nd green like a lawn; only the most-
used trsils were brown.” There were cocoanut palms overhéad for plenty of shade,
an outdoor shower or two with thin matting sbout its perimeter and some out-

buildings back away from the main dwellings. There 50 people or so would live.




LY BB VW W W R

When Dr. Livingston end Mr. Stanley met, it vas as I had always pictured
' ; witeo ‘

grass huts, abewbeet

it: a circle of nat ves, = M -
happened J a.nuary 6, 1953 s on Ninatobutabu like this:

In our explorations of the Tonga Trench and the Tofua Trough we had
graduelly developed two lines of undersea mounteins, one of voleanic rock and
one of limestone bounded by relative depressions in the sea floor. Some of
the mounteins ro‘se above the surface and made up the eastern Tonga Islands
which were coral and limestone; others appeared as isolated volcanic peaks
and cones to the west of the Tofua Trough and were distinctly volcanic. As
we moved north towards Semoa, however, the two chains became increasingly
difficult to distingulish and we had to rely on snatches of information about
the islands gleened from such books as the "Sailing Directions", and the
"Pacific Islands Han&book“, and on hearsay. For several of the islands in
the extreme nofthwest of the Tongas there was no information available even
as to whether they were composed of volcanic or coralline materials. It was
important to obtain specimens of the rock, whatever it might be, for three
ressons. First to determine whether these isles were extensions of the eastern
(1imestone) or western (basaltic) side of the chain; second, to determine
‘- whether the rock, if volcaniq, was within the ;mdesite line; and third to
confirm the data being obta.iz;ed with the magnetometer which apparently reacted
violently to undersea volcanics and passed calmly over equivalent mountains '
of sedimentary rock.

Two islands, Ninatobutsbu and Tafehi, and several reefs composed the
northwest group end by curtailing our stay in Samoa we could squeeze in a few

hours stop-over en route. The Baird approached from the southeast and as we




necessary for the external appearance of the islands was no help. The northern
island, Tafahi, was obviously a large volcanic cone but the southern isle
greatly resembled the terraced limestones of Vava'u. Was it possible that
there was one island of each rock?

Between the two islands the Baird stopped az_xd hailed a tiny native sail
boat with aﬁout 8 people aboard. They waved violently but continued on so
we hoisted Helen's Tongan fleg, overtook them and lsunched a skiff. As the
gkiff came alongside, the natives were ready with eager handshekes and gifts
of beananas. "Did we have a doctor aboard," they wanted to know. Yes, said
the man at our oars. "I am a doctor.® ‘fhe natives did not appear overly
impressed by Bob Livingston, M.D., who wore only a pair of swim trunks, but
asked him to come aboard and look at a sick baby. The craft was from Tafahi,
the captain (also the chief of the tribe) explained, and they were taking the
sickest of five babies to a native hospitsl at Ninatobutabu. Bob elected td

stay with the sailboat and go ashore; the remaining four of us rowed in.




is populated by people end second, it is largely covered by a thin film of
water called ocean. A table size globe which showed relief features constructed
exactly to scale would have an oceén about 1/300 of an inch deep--about the
thickness of the blue paint that marks it. But the people who inhabit Earth,
and measure things in terms of their own size, are terribly impressed by the
fact that the average depth of the ocean is 12,000 feet. Some of the people

of Earth are stranger than others and dedicate their lives to the study of this
thin film of water; they are called oceanographers.

On the Californisa coast at La Jolla, perched on a low cliff facing out
across the vast Pacific, standf the white laboratories of the Scripps Institution
of Oceanography; and somewhere out beyond the horizon, probing and exploring, are
five white ships. These are the obvious physical assets but not the one which
keeps the Scripps Institution leading the exploration of the deep sea. The real
asset is the combined talents of the scientists who work there)for Oceanography
is a complex science which combines the knowledge and techniques of chemistry,
biology, geology, physiecs, and engineering.

Since World War II the seagoing scientists at Scripps, supported by the
Univérsity of California and the Navy, have conducted five far-ranging expeditions
to study various espects of the Pacific Ocean. "Mid-Pac" investigated the mid-
Pacific mountein range; "Northern Holiday" cruised and dredged in a hitherto un-
explored arees of the Gulf of Alaska (a holiday being a place that has Been missed
in Navy lingo); "Shellﬁack“ crossed and recrossed the Equator meny times studying
the equatoriel currepts; and"Trans-Pac®" crossed the northern Pacific to within
sight of Russian-held Kamchatka makihg biological collections.

This is a story about expedition Capricorn, for Capricorn was probably the
most sophisticated deep-sea expedition that ever put to sea. It involved two

ships, working together, which were loaded to the gunwales with the most modern

scientific equipment available




by the radio shack. The operator: would monitor the night news broadcasts from
Los Angeles or Auckland and translate the sélient faets into terse typewritten
paragraphs which appeared before us on two sheets at breakfasﬁ time. We seemed
to have no sense of time on ship; Monday meant clean sheets and certain dates
were set for arrivals in port. But time and current events had a certain vague-
ness as they seemed completely beyond our control-—we viewed the world quite
abstractly. ‘

Until January eleventh. Like most tourists in the south seas nearly all
aboard were fascinated by the wonderful native craft work and were heavily
stocked up on these lovely and inexpensive items. There were probably a hundred
mets and as many tapa cloths; there were cénoes and paddles, grass skirts,
kava bowls, ecarvings, cocoanut cups and wooden toys--each waiting to be proudly
displayed in San Diego and each with a history of involved trading to be re-
counted. Until January eleventh,

On this fateful morning as we read the neatly typed morming paper, it seemed
as though item four on page 2 stood out in red caps; it said:

WASHINGTON: NEWS OF A SERIOUS THREAT TO HEALTH AND AGRICULTURE WAS MADE

PUBLIC TODAY IN A JOINT ANNOUNCEMENT BY THE US PUBLIC HEALTH

SERVICE AND THE DEPARTMENT OF AGRICULTURE. THE MENACE, AT FIRST THOUGHFTO
HAVE RESULTED FROM GERM WARFARE STUDIES, HAS BEEN TRACED TO THE SCENE OF
RECENT ATOMIC EXPERIMENTS IN THE PACIFIC AREA, THE ANNOUNCEMENT SAID. A
PREVIOUSLY UNKNOWN SPECIES OF MINUTE SPIDER REPORTED TO INFEST THE COCOANUT
PALM IS NAMED AS THE ORGANISM SAUSING THE MENACE. AEC SPOKESMEN STATED THAT
THE RECENT TESTS CAN IN NO WAY BE HELD RESPONSIBLE FOR THE SPIDER, BUT SUG*
GESTED THAT AN ABNORMAL INCREASE IN THE NUMBER OF TOURISTS RETURNING FROM

THE PACIFIC COULD ACOUNT FOR THE INTRODUCTION OF THE SPIDER INTO THIS COUNTRY.

US CUSTOM OFFICIALS HAVE BEEN ORDERED TO IMPOUND INDEFINITELY ALL VEGETABLE
MATTER KNOWN TO HAVE COME FROM PACIFIC ISLANDS UNTIL DEFINITE PROTECTIVE

MEASURES AGAINST THE SPIDERS SPREAD HAVE BEEN DEVELOPED, HEALTH SERVICES
OFFICIALS SAID.

A1l our treasures impounded. How goomy the dining hall can be. Then our
more careful analysts, on examining the wording closely found traces of both

scullduggery and Dr. Livingston in the purported announcement.
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On January 12, 1953, the Baird visited Palmerston Islend; more properly,
we came close enough to the islaend so that the natives could visit us. Our
objectives in going there were twofold: First we wanted to discover whether
a slight embayment in the western side of the atoll might really result from
a submerine landslide and second it was important to see how the megnetometer
behaved on & closed course around an atoll.

As we ceme close, two smell sailboats put out from the beach thru a
tortuous channel in the reef; seventeen natives altogether, sailing and row-
ing. On our first survey run we passed them by quite closely and they turned
back, discouraged; but on the second pass, we hove to and they came happily
along side.

Palmerston Island is a curious place in several ways, genetically,
economically, and geologically. Pradtically all the 74 residents are named
Masters--decendants of William Masters, an Englishmen who settled here in
18 __ with one legitimate wife, a Maori, and two concubines. Mr. Masters
had a certain talent for reproduction and begot 20 children who survived to
have an average of ten children each. In the short space of two generations
one men thus peopled a country. The children have kept their lineage straight
with respect to tpeir mothers, however, and each line has its own chief. The
head chief now, also William Masters, is the decendant of the first or legal
wife. We also had'as & visitor the chief of the perpetually bastard side of
the family--rather Negroid in some respects; he spoke excellent English and

told us about his people and his island. There are now some 100 people on
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They travel back and forth across the legoon to the other islands, some
of which are used for livestock (pigs and chickens) and all of which |
are a source of copra. Lasﬁ year they shipped some 200 tons of copra
worth 60 pounds a ton.

Most interesting is their outlook on taxes. For many years the tax
of the entire island has been 50 pounds per annum - - for this the Masters
family can live there; non payment brings the threat that New Zealand
will move them to some vague elsewhere. In 1945 the islanders stopped
peying the tax. New Zealand threatened. The Masters clan held fast,
however, realizing that for New.Zealand to come and get 'em would be =z
pretty expensive project and not worth the effort. After some futile
dickering by mail, Chief Masters neatly passed the buck. He wrote a
letter to the Council of Cook Chiefs at Raritonga protesting the tax
rate. That was in 1949 and no answer has yet been received. With a
pious look Mr. Masters (the chief) shrugs his shoulders to give the im-
pression that hié fate is in the hands of these super beings and he is
no longer responsible. The Scripps audience was not particularly sym-
pathetic; we figured that if the tax was paid it would be sbout 1/4 of
our own rate. I'1ll bet Vivian Kellums would be pieased though.

Before leaving the men were induced to sing some native songs for
us--they chose love songs, each with a story. Once furnished with the
bosun's guiter and Helen's ukulele they started with a one - two - three
and kak broke into a rhythmic song accompanied by caells, laughs and side
remarks. Obviously accustomed to daneing, the men could not fesist'an

occasional shinny and gesture as the first song progressed. With the

v
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hydrographic platform by the lab door. Sung in Raritongan, we naturally
missed the meaning of the words (except wahine) but the dance was obvious.
Fortunately the music was’re¢orded in entirety by Dr. Livingston and as
usuel he asked for an explanation of the songs in English--recorded at
the end. One large dark man, their radiooperator, took the mike with
confidence and expleined "We sang last a love song. A song of a boy and
a girl meking love on a‘matvin the dark. Suddenly some one strikes a
match--is light" (he spread his hands). "The love is spoiled; the flame
below my belly (points to navel) went out when the match was 1it." The
.dance needed no explanation. It looked to me as though the flame belﬁw
the dancers belly continued to the last note, but no explanation was
needed. It too was recorded on motion picture film by MacFall.

Our problem with Palmerston Island, however, had its roots much
deeper in history. Our chart, the only one ever mesde so far as I know,
was made by Captain James Cook in 1774 and is published by our hydrographic
office as one part of chart no ____. As we approached and took bearings
on the islands our speed apparently dropped from the usual 11.5 to gbout
7 knots; later, running alongside we fell far behind the dead reckoning
positions. After a complete circuit of the island the difficulty was

plain: Captain Cook had drawn the atoll too small. In fact it was
quite a bit too small. Instead of the charted 4 miles, it was nearly
5% miles long. Probably the fampus navigator climbed the mast and
sketched the place, estimating distances. At any rate in order to mske
ouf data valid and usable it was essential that we have an accursate

chart on which to plot it so I set to working thru the nearly infinite
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cuts on islands, the continuous tines of soundings and the magnetometer
coincidence, I was able, after dozens of tries, to place the islands in
their correct positions and enlarge Captain Cook's original sketch to a
true scale. The finished chart turned out very well and may even re-

vlace the old one on the charts some day.




The Baird arrived off Papeete just after dsrk; the Horizon, of
course, was already there snd its crew ashore. # tub-like steel pilot
boat came alongside and put the pilot on us who immediately went on the
bridge end celled for sténdard speed. The entrance to the harbor =t
Papeete is faifly narrow between two bresking coral reefs but is‘well
marked by red range lights on the hill behind the town. When aligned
these lights indicate the center of the channel. T shall not soon forget
our entrence into the harbor--neither will Capt. Davis. Most of the
party were on the forward deck watching the reefs end the lights; we
steadily moved further off range to the left and pessed within an easy
biscuit-toss of a bresker which curled about the reef on our port side.
At the time we thought of this as being over-confidence on the part of

the pilot; it leter turned out that the steering mechanism had jemmed
end we were just lucky not to have gone agréund. Inside, it was neces-
sary to anchor the preseribed 400 meters from the shore for we were a
contaminated ship. We had touched at Tonge and Samoa; areas where the
rhinocerous beetle was msking serious inroads on the cocoenut pelms end
thus striking at life itgelf-—for life in the ;::Zi seas revolves around
the cocoanut palm. It seems that the beetle flies only at night so that
contaminated ships cen tie up alongside the wharves in the daytime.
From an hour before sunset until en hour after dewn the ship must leave
since epparently 400 meters is ﬁoo far the one of the bezsts to fly.
This seems to be an effective measure, slthough of course it is mighty
inconvenient. We heard of a large freighter that for ten days had put
to sea every night and returned in the morning-—-trying to get unloaded--

a two-day job. In the day it would rain and the hatches would have to

be covered except for about two hours.
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man for himself-——but high up on almost everyone!s list was Quinn's.
Quinn's Tehitian Hut. It sits in the middle of town on the main street,
a short block from the waterfront--end Papeete seems to revolve about it.
We had heard a lot about the place and expected a lot——and were not dis-
appdéinted. It may or may not be true that if you stand in Grand Central
Station or at the corner of State snd Randolph long enough you'll see
everyone you've ever known, but I would consider it to be an absolute
. einch thsat if you stayed in Quinn's for a modest length of time you'd
see everyone in Tshiti and & big share of the people from French Oceania.
Quninn's occupies a bomboo covered building not over 75 feet square; the
center of the street side is & bar and on either side of it is a wide
doorway. Inside the bar curves horseshoe-wise into the one large room
vhich is surrounded by small booths. The orchestra sits inside the bar.
(probebly for protection from the riotious dancing they engender), the
customers throng everyvhere at all hours. Quinns is not exactly a night
club for it is open almost continuougly; closes just in time for church
on Sunday morning but soon opens again for the rest of the week. We
were there on election day when there was an enforced closing of all
bars; old customers stood bewilderdly ebout on the street outside with
no place to go. When the orchestre goes home the barmaids play a tape
recorder or often in the morning the customers meke their own music-—-
for every Tahitian plays a gultar. Danish beer is 20 francsj cognac,
absinthe, and whiskey are 30. The attraction at Quinnsg is not the music
or the liquor; it's the eligible girls who appear there by the dozens
whenever there is a foreign ship in port--and on Saturday nights anywey.
They are young, goodlocking things with endless time on their hands end

and reedy for anything - - —they are even energetic if what you propose




the house (in fact they will often suggest another bar or nurse one beer
for an entire evening). Neither are they exactly prostitutes, elthough
each one carries & health inspection card - - czught without it, in the
clink they go. Their services are usually free and although they will
accept small gifts gratefully it is more a token of friendship than as
a payment. They expect to share egqCuelly with their partner of the day
end must be taken care of; man buys food, drinks, clothes (if he stays
long enough) girl furnishes sleeping place, good companionship, travel
talk and often V.D. Judging by the actions of the crew and staff, this
is a pretty acceptable proposition. We heard of a British ship which
arrived loaded with sallors who were flat broke because of monetary re-
strictions; the girls supplied everything for them--food, money, drinks,
and love. It would seem thet their adventures are ell for fun; it is
probably the closest epproach to a free love society in the world today
and they mske the most of it while they are young. I wish I had gone
there 15 years ago. Anyway a number of the crew never got past Quinns;
they had girls within 15 minutes and stayed "shacked up" until just be-
fore the ship left.

Some of the party went around the northside of the island to the
" Royel Tehitien Hotei. There I am told, they swam and played on the
beach with a number of quite nude native girls who seemed to enjoy being
viewed and photographed. "Art»ﬁhotos,“ the men seid. Others took canoes
and went out on the reef and some spent their time going thru curio shaps
in town buying tikis, wooden turtles, carved pearl shell and the like.
I elected té walk to the pool of Pierre Loti - some 5 or 6 kilometers

from town. It was a pleasant walk along a rutted dirt.roed that bordered
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and some trees. Girlish giggles were in the air end thru a breek in
the trees I could see a young Tghitien beauty wading, nearly naked, in
the stream. The other was not in sight from the road but I was over
the fence from a standing start to prospect a bit. Almost to the
sfream a large mango thudded at my feet, and I loocked up to see a
husband directly above me gathering more ammnition. After an uncon-
vincing attempt to meke it appear as though I had been looking for
mangos anywey I left quietly. Afterwards I noticed that in Papeete
bicycles have no sex; men and women each ride bikes with or without
bars on them.

To judge by his statue, Pierre Loti was a pretty effeminate sort
of men--g fop in his day-—-but he had a pretty nice pl#ce beside the
pool. The pool consists of a slightly wider and deeper spot in the
stream alreedy referred to made by a rough cobble stone dam. It is not
over 25 feet mcross and twice that long; on the far side is a low rocky
c¢liff that makes an ideal diving platform for smsll boys. When I
arrived there were about & half dozen of said creastures splashing about
in the pool and one elderly man sitting on & rock cooling his feet.

On the low wall that bordered the road sat a mixed sudience of about
ten people. I decided to try the place myself; stripped to my under-
wear shorts, I made what was intended to be & graceful dive from a
large boulder. Underwear shorts are intentionally made so that they
can be removed easily and these wefe in vorking condition so that when
I hit the watef, off they came. I surfacéd emid appreciative applause

and swam back for my shorts thru the clear-es-glass water; after donning
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On the way down from the pool I came across two Chinese boys
spear fishing in the stresm (one of them turned out to be a mechanical
engineer from the fniversity of California-Berkeley). Their system was
unique in my experience since I had always regarded the ocean as the
proper place for such sport; in water rarely deeper than the knees it
has & different flavor. One system is to be flat on the stream bed,
facing upstream and breathing thru a snorkle hanging onto a rock with
one arm and the spear gun with the other and watching the narrow open-
ings between rocks where fish must pass. Another method these boys use
is to work only the deeper pools (2-3 feet deep) which often have dark
recesses or tree roots where the fish like to wait. Fisgh, they said,
were XEX¥X¥ comparatively difficult to find but there were plenty of
large eels. When I expressed doubt, théy immediately speared and threw
on the bank en eel as big as my arm with a very mean looking set of
teeth. It looked too big to live comfortably in such & small stream—-
at least it made the stream seem too small to hold both the eels and me.
I left. |

On Sundey, the day after elections I decided to go to the extreme
'south end of the island by bus--just for the ride. At the depot was
Todd Carey, off to the same place because it was a former home of Robert
Louis Stevenson. For 35 francs (50¢) we rode 80 kilometers on & hard
seated, springless, dusty contraption, jsmmed with bright-colored humen-
ity, that stoiped with little or no provocation and went like mad between
stops. Such & journey would have been miserable anf place else-—-in
Tghiti it was fun; and every incident was & topic for laughter. Probebly

it is the laughter that mekes Tehitians seem so carefree; everything is




is an hour late; these are life's natural smusements.

There is no vehicle extant on U. S. roads that looks like a Tshitian
bus. It is sort of an elongated pick-up truck, wider and lower, with
wooden benches slong the si&es and a double bench down the middle. The
entire rear end is open, which sermes as a door; sides are open except
for posts which support a flat wooden roof on which baggage is stowed.
Ragged pieces of canvas can be lowered to cover the openings if rain or
dust gets too bad. When Todd and I found the right bus and got on it
was packed except for the end of the center bench - - we should have been
suspici&us but in our innocence regarded‘this as luck. One is supposed
to ride sideways on these benches of course, but the aisles were full of
mixed legs, baskets, banana stalks, kids end assorted small luggage.

We let our feet hang off the end. Two large tuna hung from the roof
vhich occasionally swing back and forth in front of the view; and a small
‘boy, who turned out to be the baggage man, clung to the rear step —but
it was still a fine place to ride and,see‘the country.‘ As long as we
were on the pavement, that is. Then the horrible truth dawned: on the
dirt roads we were a heaven sent shield for the other riders from the
greet dust eddy‘that'the busg stirred up. We had also naively expected
that people would sfart getting off the bus before‘long; instead more
| got on and the pressure on our backs gradually increased until we were
forced to stand on the step top. Eventually we retreated to the roof
for a last stand vwhere we sprawled amid bicycles, boxes of ice, baskets
of mangos, jugs of wine, old copra sacks, and the spare tire. The young
beggege man kﬁew his custﬁmers well; when the bus came abeam of a house

where ice was to be delivered, he would stomp his foot and the driver

would stop; when all was secure the boy would stomp again and the bus




much horn blowing and cheering from both vehicles. Once past, he would
quickly veer off the road and stop quickly leaving the other driver to
thread his way thru the passengers - for at every stop a number got off
to stand for & minute in preference to the hard seats and stretch. The
driver had a geme for this situation, too; he was pretty good ét
sterting without warning in an attempt to lose some of his riders. We
pleyed safe and steyed within a few steps of the bus but one young
passenger always wendered well away; when the bus started he would run
for a hundred yards or so at top speed to catch it, leaping on with a
triumphant grin. Tahitians are wonderful backseat drivers and at ad-
viging passing drivers they were at their peek - ﬁarticularly‘motor—
cyclists. A&vice was loud, accompanied by wild hand gestures and divided.
A young Chinese boy who wanted to pass on his cycle in a curving stretch
of road was both encourasged and deterred by twenty advisers. He finally
started to pess but halfwasy around changed his mind and dropped behind
agein. This brought a great chorus of French-Tehitian which apparently
was evenly divided between words like "chicken"™ and "I told you éo.“
When he finally went by‘a great cheer went up.

In Tehiti we &% rain, although our advance info indicated that
November to April is the rainy season very little rain fell on our
expedition. But the afternoon of the last day in Tehiti things were
different. I was ashore after lunch, and, having forgotten that all
doors are locked and all business secured completely from noon to 1 Pel.,
was patiently waiting for Establissments Donald to open so I could demand

more speed in the repair of the ship's refrigerator. Rain began--gently

at first; and the high wooden awning kept it off. Then harder, and I




ol 30-40 mph - - ThNe Narpor was oDScured; vune QoOIWaysS lilileu wiuld
huddled people. No further retreat seemed possible end it was getting
very wet when a large gust of wind sprung the door behind me so that the
lock opened.and the door crashed open. I immediately-retreated inside
with a crippled native who had shared the doorstep with me; we were in

the tourist bureau. Tahitian hospitality‘carried’to the nth degree. We
made ourselves at home in the dark, content to watch the water rush under
the door with each gust. Above the roar of the rain we heard a crash

and some hoarse shouting; curiosity being what it is we opened the door
and peaked. -Directly across the street two of the small trading schooners
had lost their bow mooring lines and hed been swept about broadside so
that they were battering against the stone quai. One crew was battling
trying to haul their bow around on a new line before the hull collapsed;
the other was atteﬁpting to haul their sunken dingy aboard with a block
and tackle so ﬁhey could take a line to their forward mooring buoy.

The porch roof blew off of the Yacht Club restaurant the there was
corrugated iron lying esbout on the streets--siding from the photo shop
Qnd other buildings; traffic had completely diszppeared. We closed the
door and walted till the roar of the rain moderated to indicate a mere
downpour--then left carefully locking the door again. I sloghed, ankle
deep, the block to Quinns and called for a cognac. Shtayed there too,

for seversl hoursh.



One of the fascinating'aspects of French Oceania is that in the delight-
.fully straightforward native society sex and love seem to be completely dis-
sociated. Sex is a necessity of everyday living and is not to be denied to
your friends any;moreﬂthan you would refuse them a bite to eat or a bed over-
night. Once a friendship is formed, the right to make love requires only a
- simple request. There is no sin or shame in any way connected with the act
although the woman may make an effort to keeprthe neﬁs from her usual boy
friends in order to save reproachful glances. Children seem to come rarely
from casual unions although it is not qnusuél for semi-permasnent lovers to
live together and have several children before taking the legal step. Wedding
photos were shown proudly to us in which the bride was obviously pregnant,ead
‘Fhe children of these "temporary" arrangements are easily disposed of as
children are in great demand. At‘Nﬁka Hiva, I heard of these customs from my
host, Tunui tho himself had three children befére marriage to his present _
wife; tﬁéir family now has grown to 12 plus two of his daughters children.

The daughter, about 18, unmarried, went to Papeete for a couple of weeks the
previous year leaving the children to be watched. Eventually she wrote back

and said, "I like Papeete and will stay here; you keep the children."™ ~ Such a
move was not unexpected and brought no recrimination. The children were

already part of the family and did not seem to recognize the change themselves.
They were lowmely children-—each one a beauty with long 1asheé and black straight
+ hair. VWhen dressed for church.they looked much like sunburned American children;
perhaps their manners were better. Although great in numbers, they were not
underfoot and played quietly by themselves, doing their parents' bidding with-
out question. Only once did I see one cry. Thg smallest boy, named Pluie,

(Rain) encountered some difficulty and was immediately picked up by his father




rarely accompanied these bits of love and the children seemed to speak rarely
to each other. This is partly eiplicable by the presence of a stranger, but

I think mostly they lead a quiet, unconfused life; it is unthinkable that they
could have psychosis or mental troubles. Nothing is hidden from them and con-

- sequently they are without doubts. Occasionally I would catch one of the little
girls watching me and ﬁink at her; she would grin and turn shyly away for an
instant. Once I asked her thru her parents if she would like to come to America
and live with me and got the same answer; I believe all parties would have con-
sented if I had pressed the matter; only the thought of red tape and endless
forms in the U. S. deterred me.

>In the Marquesas I felt most keenly the simple directness that can be had
in life by a people who are honest with themselves and conceal nothing.

Marquesans have no doubts; if one sees a thing, there it is--it is a fact—
why try to conceal the truth. This philosophy is réflected in their opennesé
of living; their names; the way they build their houses and their boats; the
way they talk to each other.

This directness was typified for me by a water pipe which I saw near the
middle of the village of Tiamo Hai. As part of the program of the new adminis-
tration to improve the facilitlies on the island; the first water main is being
installed on-the island: a four inch iron pipe that ieads part of a mountain
stream thru the middle of town. The government furnishes all pipe (including
the 3/4" pipes for individual houses and‘a tap); the natives are each required
to do 15 days of labor on the main line and &ll the work on their own line.

By law, every house must ha#e running water. The house to which my thoughts

keep returning stood a little below the trail where the main line ran about 2

feet below the surface. Outside his window like a window box the householder




about 20 feet long leading to the tap. Surely this is the maximum possible
" gimplicity in plumbing--a complete system for a house consisting of & pipe, a
tap eand a sink--all exposed.

In recent years, architectural home building magazines have emphasized
planning by areas; there are sleeping areas, living areas, working areas.
In the Marquesas @his hes been carried to its logical conclusion; there is a
building for each function. There is a sleeping house, a cooking house, an
eating house, a.storage house, a shower house and a latrine. Sometimes a
smoke house and a workhouse. Eaéqof these.buildings has certain characteristics
which give it desirable attributes. Most are on low stilts for the rainfall
is heavy. All are rectangular with ample headroom--made of round wooden posts
and stringer%lashed together with cocoanut fiber and covered on the sides with
woven split-bamboo; roofs are made of grasses over woven and lapped palm-fronds.
The sleeping house is often partitioned into two areas and the more affluent
families even have a raised bed--intended for the father and eldest éon.
Floor is of plaited bemboo covered with mats and anywhere on the floor is a
place to sleep. Sometimes there is a heavy quilt or a large pillow which
serves as a hub; the childrens' heads all lie together and their bodies and
feet radiate outward being covered with light blankets. Some of the houses
have concrete floors with only a light mat over the concrete; no matter, the
children sleep just as soundly. The sleeping house is the most enclosed; it
may have window openings that cover with shutters of plaited split bamboo,
hinged at the top--or there may be a simple grating of small size bamboo.

Stilts are a must for the eating house-—so the pigs can live underneath.

It is also of split bamboo with a grass roof end a bamboo floor. In the
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garbage disposal; walls are only about 4 feet high; above that a continuous
window, with only an occasional post surrounds the building. This means that
without concern one can throw scraps over his shoulder--surplus breadfruit, water-
melon rind, chicken bones-—out the window to the waiting pigs below who grunt
happily. Curiously these pigs seem to be house-broken to the extent that they
will come up the ramp to the door and poke their snout inside to sniff about--
but never put a forefoot inside; at the approach of an adult they scramble out
of the way.

The kitchen house is more simple. It has a dirt floor, fourcorner posts
and a grass roof. A low wall of black volcanic boulders connecting the post
sometimes serves to remind the dogs and pigs not to enter but even this is not
always taken seriously. A large flat boulder serves as a work table; its good
for pounding, slieing, and shredding. The cooking is done in end on the bot-
tom half of a 55 gallon oil drum with one third of the side removed; a grate
is placed over the top and a wood fire is kept going continuously indide--
being stoked and fed thru the opening. RxmwXmM Presumably various rock ar-
rangements were used to do this job before the advent of steel drums but none
seem to be in use today. Large pots, aluminum or porcelanized steel, are the
principal utensil; knives the main tool. For skinning breadfruit a cowrie
shell with part of the back removed is used. It works exactly like the potato
peelers that one can buy at Woolworths. Cocosnuts are of course, the staff
of Polynesian life in all respects and a dozen foods are made from the meat.

The husk is removed and the shell broken in two; the chef then sits on a bench
with a steel tipped tool clamped under one leg and a basket on the floor below
its serrated edge and draws the meat repeatedly 6ver the edge. Down tumbles a
delicious staple that finds its way into all sorts of cooking and is even better

raw. Husk and shell go into the fire.
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above the gravel. On three sides this "room" is enclosed with a lattice work
of palm fronds which rise about as high as the top. This mekes it easy to
see what is going on about and carry on a conversation while bathing. As a
concession to privacy, the open side is usuelly turned away from the main
road; the walls are intended as a wind break. There is no roof and no need )
for one. Why shouldn't a bath room get wet?

The latrine is just like a farm-country outhouse in the U. S.-—-or it may
be a small enclosure of palm fronds like the bath room. It is regarded as a
concession to civilization and a luxury; for urination anyplace is acceptable—-
in any compasny. Women will generally go behind a tree (even though it may be
only 3 inches in diameter) as a sort of polite gesture; men simply turn away
from the wind.

Even among the friendliest peoples it usually takes a little time to get
mutually accumstomed. Therefore I was lucky indeed to accompany Gustave Arrhenius
ashore at Taiokae, Nuka Hina'in the Marquesas. Gus had been there five years
before on the Swedish ship Albatross; he had certainly spent his 12 days there
profitably and was remembered by & number‘of‘the people. Particulady by Tetini
and Tunui the hunters of thé village. Would we stay overnight with them? Gus
with his usual talent for native courtesies counted the children and marked
off the floor spaces to see where everyone would sleep. Having determined that
there were a few extra square feet of floor space he gravely accepted. Tatini
was most apolégetic. He was so sorry that his eldest daughter was in Papeete
st the moment and could not sleep with us; it was a shame. However he had a
new house, nearly complete, and he would be'glad to get a couple of "petites

jeunes filles" from the village to come and sleep with us there. Gus made a-




the extra service would net be necessary. It was as though lTunui haad saiq,
"] am sorry we are just out of cake but I can go next door and borrow some
from my neighbor." For there is no price on love in the Marquesas; plenty
for everybody, like water and breadfluit end cocoanuts.

First, of course, it is necessary to give presents. Smell presents of no
particular velue--just to show friendship. Gus offered a plastic bag end I
the usual cigarettes; the accompanying speech is more important.

Our host seemed to me to be in about average circumstences by Nuka Hira
stendards. He had 12 children, 3 horses (named Maybe, He Wont Run, and
about 5 pigs, 2 adult cats and 2 kittens (the female looked like & small bob-
cat and was imported from Indo China. Her name: Saigon) about a half dozen
chickens and 2 hound dogs. In the yard three goatskins are drying on a rack.
?etini's house is 200 feet back from the road; to get there it is necessary to
scramble over a series of boulders, cross a small stream, and some swampy land,
a climb a low hill. This is less a problem for the natives bare feet then for
our civilized shod feet-—even so I would have expected a more formal ford.

The cleared area consists of grass between the dark boulders snd flowers;
flowers planted, but not cultivated; flowers for the brightness of living.

I am not of the opinion that these veople ere of a dying resce, which has so
often been suggested; the average number of children per femily must be about
six. At least they deserve credit for trying.

The Marcuesas have long been famed among the islands of the South Seas as
the home of wood carvers psr excellence. Today, on the island of Nuka Hiva
where live one-third of the total population, there are dust two, Kipiri, about
60, end his son. They are slmost the only carvers left in the entire group.

A traditional art is thus dying out; 1like the old dances which are losing de-

teils each year, and the songs whose rhythms and inflections are becoming




un the happy face of Kipiri there is no sign of worry on this account.
He is the master craftsman; his work is good end he is proud of it. Some
native carvings I have seen appeer to me to be little more than wooden doodles
or weak copies of the work of ancient artesisns in which the fine points of
proportion have been lost; others are obviously hacked out for the tourist
trade~--quick chopping for quick sale. Not so with the work of Kipiri. He
selects his own wood, cures it, and saves it--each piece for a future specific
purpose. Only the finest of hardwoods: Sandalwood, Miro, Tamanu. These come
from the upper slopes of the steep ridges and are incressingly difficult to
find. When he mekes a bowl it is round; his paddles are straight. A couple
of hours climb above Taiohse is the summit of the range; behind is the com-
peratively dry leeward side of the island, zhead is a wide velley, green with
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dense tropical forest. This is the valley of the Typeea Where once lived
8000 people’here now dwell 110. For it is said that after the terriffic in-

roads on health and life made by the white man's diseases, by his narcotics,

by his saloons, the natives lost the will to live.
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One of the fascinating aspects of French Oceania is that in the delighte
fully straightforward nathve noeiotym and love seem to be completely dise
sociated, Sex 1s a necessity of everyday living and is not to be denied to
mrm-ndsuymmthmmmldnmuthnuuhhut-ornhdovm
night. Omce a friendship is formed, the right to make love requires oaly .

y

- sinple requeste There is no sin or sheme in any vay comnected vith the set

although the womsn may make sn effort to keep the news from her usual boy
friends in order to save reproschful glances. Children seem to come rarely
fm casual unions although 1% 4is not unumual for semi-permanent lovers to
live together and have umﬂ. children before taking the legal step Vedding

photos were shown proudly to us in vhich the bride wvas obviocusly pregnaat and
_.the children of these "temporary® arrangements are easily disposed of as

children are in great demsnd, LtNt‘pmva.Ihomaftb-ucqumw
mmmmmmmmmwanwnuum

’vu'o; thelr family now has grown %0 12 plus two of his daughters chimrqm
/‘"!hi dmughter, about 18, unmarried, went %o Papeete for a souple of weeks the

previcus year leaving the children %o be watched. Evemtually she vrote back
and said, 'Imohpm‘mdﬁlllﬁvhmgmkuptmm.' 8uch a
mmntmmwwbmmtno reorimination, The children werse
already part of the family and did not seem to recognise the change themselves,
nqmmdyww.mma.wummxmgwm:mm
‘hair. When dressed for church they looked much like smmburned imerican children;
puh-pathdrmoummm. Although ;rutinmbort, *umrm not
underfoot and played guietly by themselves, doing their parents' bidding withe

_oub question. Only once did I see cne ory. The muallest boy, named Flule,

(Rain) emcountered some difficulty sad was immediately picked up by his fathar
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rarely uomiod thuc. bits of love and the children seemed to speak rarely

to each other. This is partly explicable by the presence of a stranger, tut

I think mostly hey lesd 4 gulet, woonfused 1ifej 1t is unthinkshle that they
could have psychosis or mental troubles. Nothing is hidden from them and con~
sequently they are without doubts, Ococasionally I would eatch one of the little
girls watching me snd vink at herj she would grin smd turn shyly svay for an
instant, Once I asked her thru her parents if she would like to oome to Ameriocs
and live with me and got tl_u same snsver; I bdimlupuruumddhuﬁm-
sented i I had pressed the matter; only the thought of red tepe and endless
;gxllhtholh 8. deterred me,

In the lhrqnm I falt noot ko-tly the -hph dircc‘lmu that can be had
in life by a poop).. vho are honest vith themselves and ooneeal nothing.
Marquesans have no doubts; if one sess a thing, thers it isesit 1s & factes
vhy try to concesl the truth, This philosophy is reflected in their opemness
of nﬂngg their names; the way they tuild their houses and their boats; the
vay thq talk %o nch other, |

T i Mmhdhp&dﬁﬁrnobyawt«ﬁy.&hhl sav near the
middle of the village of Tiso Hals As part of the program of the nev aduinis
tratem o iuprove the facilities on the island, the first wvater main is being
installed on the island:s a four inch irom pipe ﬁa‘l lndl part of a mountain
stresm thru the middle of town. The government furnishes all pipe (mqnunu ;
the 3/4"» ptpn for individual houses and a tap); the natives are each required
hMISdmotIMamlmm.mmmwrkmthd.remnuoc

By m. overy house mat bhave rumning water. The house to whieh my thoughts
xuprotnmu moa.nm.- mmmuwnmu.mmcmmmz

feet below the surface, Outaide his window like a window box the houssholder
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abous 20 feet long leading to the tap., Surely this is the maximm possidble
simplicity in Pﬂ.enhd.u«-n complete m for a hﬁuu consisting of a pipe, &
tap and a sink-eall exposed. | L

In recent years, architectural home building au#lihn have emphasised
planning by aress; thers are slesping sreas, living aress, working aress.
In the Marquesas this had been cnrx'iod to iﬁa logical conglusions there is a
bullding for each function. Thers is a sleeping house, a ‘gooking house, sn
eating house, a storage house, s shower house and a lstrine, Sometimes s
sacke house and a workhouse. Tactjo? these bulldings has ssrtain charasteristics
which give it desirable sttributes. Most are on low stilts for the rainfall
is heavy, All are rectangular with smple headroom-e-made of round wooden posts
and siringers lashed together with cogosnut fiber and covered om the sides with
woven split-bamboo; roofs are made of grasses over woven and lapped palm-fronds.
The sleeping house is often partitioned into two areas #nd the more affluemt
fenilies even have & ralsed bedesintended for the father and eldest som,
n«:uammm«ﬁum&n»umdm-r.onmnooru.
place to sleep. Sometimes there is a heavy quilt or a large pillow whieh “
serves as a hubj the childremns! heads all 1ie together and their bodies md
fash radiate outvird being covered with light hlankets. Scme of the houses
have conorete floors with only a uaht nat om the mmto; no matter, the
ehildren slesp just as swmdly, The sleeping house is the most smolosed; 1%
may have vindow openings that cover with shutters of plaited split bamboo,
h:l.nuat‘t the tope-or there may be a simple grating of mmall sise baiboo. o

8#11#- are a must for the eating housew~so the pigs can live underneath,
It 1s also of split bamboo vith & gress roof and a bamboo floor. In the




SOIVIOE TRALULE ERG B VORK LUX WA BUVERETS AW ISRV S Tmasg *eme e w e w——
garbage disposel; un-_ are only about 4 feet high; above that a eontinuous
window, with only an dacui.oad post surrcunds the building. This mesns that
vithout concern one can throw deraps over his shoulder-esurplus bresdfruit, vater-
melon rind, chicken bones~eout the window to the walting pigs below who grunt
hepplly, Curiously these pigs seem to be house=broken to the extent that they
vill coms up the ramp to $he door snd poke their mout inside to miff aboutes
tut never put a forefoot inside; at the approach of an adult they seramble out
of the way. ' | | |
The kitchen house is more sinphes It has a dirt floor, fourcorner posts

and a grass roofs A low wall of black voleanie boulders connecting the post
sometimes serves to remind the dogs and pigs not to enter hut onn} this is not
alvays taken seriously. A large flat boulder serves as a work table; its good
for pounding, slicing, and shredding, The cooking is done in and on the bote
tom half of & 55 gallon oil drum with one third of the side removed; & grate

1s placed over the top and a wood fire is kept going contimously indides
bedng stoked and fed thru the cpeming., RmmiEx Presumshly varicus rosk are
, mwaatl( vere used to do m; job before the advent of steel drums but none
seem _to bo in use today. Large pots, alumimm or porcelsnized steel, are the
prineipal utensil; knives the main tool. For skimning breadfruit a cowrie

shell with part of the back removed is used, It works exactly like the potato
peslers that one can buy st Woolworths. Cocoamuts are of course, the staff
" of Polynesian 1ife in all respscts and a dosem foods are made from the meshs

The husk 1s removed and the shell broken in twoj the chef then sits om a bemch
vith & stesl tipped tool alamped under one leg and a baskes on the floor balow
its serrated edge and draws the meat repeatedly over the edge, Down tumbles &
delicious staple that finds Ats way into all sorts of cooking and is evem mm-
rav, Husk and shell go into the fire. |
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ses vhat is going on about and carry on & somversation vhile bathing, As a
concession to privacy, the open side is umially turned away from the main
roadj the walls are intended as & wind bresk, ?horailnomrmdnoind
for one. Vhy shouldn't a bath room get wet?

The latrine is just like a farmecountry outhouss in the U, S,~wor it may
boa/gnllmdomofpahfrondnlih the bath rooms It is regarded as a
ocn’:onten to eivilisation and & luxury; for urination snyplace is acceptablpes
in sny company, Vomen will generally go behind & tree (even though it may be
only 3 inches in dismeter) as a sort of polite gesture; mem simply wm\w
from the wind,

Even among the friemdliest peoples it usually tekes a little time to got
‘mitually acoumstomed, Therefore I was lucky indeed to sscompany Gustave Arrhenius
ashore at Talokae, Nuka Hina in $he Marquesas. Gus had been there five years
_ before on the Swedish ship Albatross; he had certainly spent his 12 days there
 profitelly and was remembered by a mumber of the pecple. Particulady by Petini
vith his usial talent for nztive courtesies counted the children and merked .
off the floor spaces to see where everyons would sleep. Having determined that
ihmnn;f«utﬁmntntotmormuhomnunomtﬁ. Tatini
~was most spologetic. He was so sorry ﬁ‘ut his eldest daughter was in Papeete
at the monet and oould‘m sleep vith usj it vas a shame, However he had n},

" new houss, nesrly complete, mdhomﬁdhalﬂhntampicot'pﬂm
jmuﬁlln’ from the village to come and sleep with us there. Gus made a




. e emv =wa wavsw &8 RO Price on love in the Marquesas; plenty
for everybody, like water and breadfiuit and coscoanuts.

Pirsty of course, it is necessary to give presents. Small presents of no
particular value~-just to show fyiendship. Oux offered a plastic bag and X
the usual cigarettes; the ascompanying speech is more important.

Our host seemed to me to be in about average circumstances by Nuka Hira
standards. He had 12 childrem, 3 horses (named Maybe, He Wont Run, and )
about 5 pigs, 2 adult cats and 2 kittens (the female looked like s small bob-
eat and was imported from Indo Chm. Her namey Saigon) about a half dosen
chickens and 2 hound dogs. In the yard three goatskins are drying on & raeck,
Tetini?s house 48 200 feet back from the road; to get there it is necessary to
scramble over a series of boulders, cross a mall strean, snd some swampy land,
e climd & low hill, This is less a problem for the natives bare feet than for
our/civniud shod feet~~even 80 I would have o:poctod s more formal ford,

!hd oleared ares consists of grass between the dark boulders and flowers;
flowers planted, but not cultivated; flowers for the trightness of living.

I am not of the opinion that thess people are of a dying race, vhich has so
oM’bun suggested; the average mumber of childrem per family must be about
#ix. At least they deserve oredit for trying,

The Marquesas have long been famed among the islands of the South So_uu
the home of wood ocarvers par ellence., Today, on the island of Nuka Hiva
vhere live one~third of the total population, there are fust two, Kipiri, about
60, snd his son. They are almost the only carvers left in the emtire group.

A traditional art is thus dying oud; like the old danees which are losing dee -
%ails each ysar, and the songs vhose rhythms and inflections are becoming




native carvings I have sesn appear %o me to be 1ittle mors than wooden doodles’
or wesk coples of the vork of saciemt artesians in which the fine points of
pmmnmmzom others are obvicusly hacked out for the tourist
trademequiok chopping for quick sale. Not so with the work of Kipirl, He
selects his ows wood, cures it, and saves it--each piess for a future specifie
purpeses Only the finest of hardwoods: Sandalwood, Miro, Tamamu. Thess come
Mﬁnw maefmawm-awmmmmmamzm |
find, Vhen he mskes s bowl 1t 1s round; his paddles are straight. A couple
of hours ¢lindb above Wuviu the sumait of the range} behind is the come
paratively dry leeward side of the island, ahesd is a vide valley, green with
dense tropical forest. This is the valley of the Typee., Where once lived
8000 peoplethere mow dwell 110, For it is said that after the terriffie ine
rosds on heslih and 1ife made by the vhite man's diseases, by his nareotios,
by his saloons, the natives lost the will to live,
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boat came slongside and put the pilot om us who immediately went on the
bridge and called for standard speed. The entrance to the harbor at
Papeete is fairly narrov between two breaking corel resefs but is well
marked by red range lights on the hill behind the towm, Vhen aligned
these lights indicate the center of the chamnel. I shall not soon forget
our entrance into the harbore-neither will Cept., Davis, Most of the

party were on the forward deok waiching the reefs and the lights; we

steadily moved further off range to the left and passed within an easy
biscuit-toss of a bresker which curled about the reef on cur port side.
At the tim we thought of this as being over-confidene on the part of
the pilot; it later turmed out that the steering mechanim had jammed
snd we were just lucky not to have gome aground. Inside, it was necese
sary to anchor the prescribed 400 meters fyrom the shore for we were a
contaminated ship, Ve had touched st Tongs and Semosj areas where the
rhinocerous beetle wus making serious inroads on the coscamat palms and
thus striking at life itselfesfor 1ife in the ;&mm revolves around
the cocosnut palm, It seems that the beetle flies only at night so that
conteminated ships cen tie up alongside the wharves in the daytinme. |
From su hour before sunsst wntil en hour after dawa the suip must leave
since apparently 400 meters is too far tho cus of the beasts to fly.

This seems 1o e an effective measure, although of course it is mighty

- imoonvenients Ve heard of a large freighter that for tem deys hed pud

to sea every night snd returned in the morningw~trying to get wilosded--
8 twosday job. In the day it wuld rain and the hatches would have to

be covered excep$ for about two hours.




a short block from the waterfront--snd Papeete seams to rewolve sbout ite
Ve hed heard a lot sbout the plece and expescted e lot-~and were not dise
sppointed. It may or may not be true that if you stend in Grand Central
Stetion or gt the corner of State and Rsndolph long emough you'll see
everyane you've ever known, but I would consider 1t to be an absolute
oineh that 1f you stayed in Quinn's for a modest length of time you'd

ses everyone in Tahiti snd 2 big shere of the people from Fronch cha.
Quninnt e ccoupled a bamboo eovered building not over 75 feet square; the
cantor of the street aide is a ber and on elther aide of it is a vide
doorway. Inalde the bdbar curves horseshoe-wise into the one large room
which 1s surrounded by small booths, The orchestra sits inside the bar
{probably for protection from the riotious dancing they engender), the
custamers throng everyvwhers at all hours. Quinne is not exactly a night
olub for 4t 15 open almost continuously; closes just in time for church
on Sunday momming but soon opens sgain for the rest of the week, Ve
vere there on slection day when there was sn enforged closing of all
barss old customers stood bewilderdly about on the atreet outaide with
no place to go. Vhen the orchestrs zoes home the bermeids play a tape

recorder or often in the morning the customers make their own muisicew

for every Tehitian pleys 2 guitar. Danizh beer is 20 francs; cognas,

sbainthe, and whiskey ave 30. The attraction at Quinns is not the music
or the liquor; it's the eligihle girls vho appear there by the deauil

vhenever there is o foreign ship in port-send on Ssturday nights anyway.
They are young, goodlooking things vith endless time on their hands and
and ready for saything - - ~they are evenm energetic if what you propose




each one carries a health imspection card -~ - caught without it, in the
oclink they go:. Their services are usually free and although they will
accept small gifts gratefully it is more a tokem of friendship than as
s payment. They expect to share equally with their partner of the day
snd must be taken care ofj main tuys food, drinks, clothes (if he stays
long enough) girl furnishes sleeping place, good companionship, travel
talk and often V.D. Judging by the actions of the orew snd staff, this
is a pretty acceptable proposition. We heard of s British ship vhich
arrived loaded with seilors who were flat broke because of monetary rew
strictions; the girls supplied everything for thame~food, money, drinks,
and love., It would seem that their adventures are all for funj it is
probably the closest approach to a free love society in the world today
and they make the most of 1t while they are young, I wish I had gone
there 15 years sgo. Anyway a mumber of the crew never got past Quinns;
they had girls within 15 minutes and stayed “shacked up* until just be-
fore the ship left,

Some of the party went around the northside of the island to the
Roysl Tahitian Hotel, There I am told, they swam and played on the
beach with a number of quite nude native girls who seemed to enjoy being
viewed and photographed. ®"Art photos,” the men said. Others took canoes
and vent out on the resf and some speat their time going thru curio ships
in towm Winx tikis, woden turtles, carved pearl shell and the like.
I elected to walk to the pool of Pierre Loti -« some 5 or 6 kilometers
from tom. It vas a pleasant walk along a rutted dirt road that bordered




the stream, The other was not in sight from the rosd but I was over
the fence from a standing start to prospect a bit, Almost to the
stresm a large mango thudded at my fest, and I locked up £o ses a
husbend directly above me gathering more smmmunition. After an uncon-
vineing sttempt to make it appear as though I had besn looking for
nangos anyway I left quietly, Afterwards I noticed that in Papeste
bicyeles have no sex; men and women each ride bikes with or without
bars on them,

To judge by his status, Pierre Loti was a pretty effiminate sord
of mane=e fop in his daye-but he had a pretty nice place beside the
pocle The pool consists of a slightly wider and deeper spot im the
strean already referred to made by a rough cobble stone dam, It is not
over 25 feet across and twiee that long; on the far side is a low rooky
el4ff that makes an ideal diving platform for small boys. Whea I
arrived there were about a half dozen of said creatures splashing about
in the pool and one elderly men sitting on & rock cooling his feet. _
On the low wall that bordered the road sat a mixed sudience of about
ten people. I decided to try the place myself; stripped to my under-
wear shorts, I made vhat was intended to be a graceful dive from a
large boulder, Underwear shorts are intentionally mede so that they
can be removed easily and these vere in working condition so that vhen
I hit the wvater, off they came. I surfaced amid sppreciative applause
and svam back for my shorts thru the clear-as-glass water; after domning
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enginesr foom the University of CaliforniseBerkelsy). Their system was
unique in ny apmmco gince I hed alvays regerded the ocesn ss the
proper place for such sportj in water rarely deeper than the knun.it
has a different flavor, One system is to be flat on the stresm bed,
facing upstresm and breathing thru a sporkle hanging onmto a rook with
one erm and the spear gun with the other and watching the narrow open~
ings between rocks vhere fish must pass. Ancther method these boys use
48 to work only the deeper pools (243 feet deep) which often have dark
recesses or tree roots vhere the fish like to wait. Figh, they said,
were XNXIX¥ ocomparatively difficult to find but there were pleaty of
large eals, Vhen I expressed doubt, they immediately speared and threw
on the bank an eel as big as ny arm with s very mean looking set of
teeth, It looked 00 big %0 live comfortably in such s mmell streamee
at least it made the stresm seem toco smsll to hold both the sels and me.
I left, |
On Sunday, the day after elections I decided to go to the extreme
south end of the 1slend by bus—just for the ride. At the depot vas
Todd Carey, off to the same place because it was a former home of Robert
Louls Stevenson, For 35 francs (504) we rode 80 kilometers on a hard
sested, springless, dusty contraptiom, jumed vith bright-colored human~
ity, that stopped with little or mo provocstion and went like mad between
stops, Buch & jourmey would have been misershle say place else-—ein
Tehitd it wvas fim; and every incident was a topis for laughter, Probably
it 4is the laughter that makes Tahitians seem 50 carefres; mrnhiu is
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wooden benches along the sides and & double bench down the middle., The
entire rear end is open, vhich sesmas as & doorj sides are open except
for posts which support a flat wooden roof on which baggage is stowed,
Ragged pieces of canves can be lowered to cover the opemings if rain or
dust gets too bad, When Todd snd I found the right bus and got om it

vas packed except for the end of the demnter bench - « we should have been
suspicious but in our innocence mn'd-d this as luck. One is supposed
to ride sideways on these benches of sourse, but the aisles were full of
mixed legs, baskets, bsnana stalks, kids and assorted mmall luggage.

Ve let our feet hang off the end. Two large tuna hung from the roof
vhieh occasionally swing beck and forth in fromt of the view; and s mmall
boy, who turned cut to be the baggage man, clung to the reast step --but
it was stil] & fine place to ride and see the country. As long as ve
wvers on the pavement, that is. Then the horrible truth dawned: on the 1
dirt roads we were a heaven sent shield for the other riders from the '
grest dust eddy that the Duss stirred up, Ve had also maively expected
that people would start getting off the us before longj) instead more

got on and the pressure on our backs gradually inereased wntil we were
forced to stand on the step too. Eventually ve retrested to the roof
for a last stend vhere we spravied amid bicykles, boxes of ice, baskets
of mangos, jugs of wine, old copra sacks, aad"t.ho spare tire, The young
baggage man knev hia customers well; when the bus came abeam of a house
vhere ice vas to be delivered, he would stomp his foot and the driver
would stop} when all waz secure the boy would stomp again and the bus




stepped back into 2 doorway. Then much harder; a resl gale, with vinds
of 30«40 mph -~ - the harbor was obscured; the doorvays filled with
huddled people. HNo fNirther retreat seemed possible and it was getting
nrywetihnahrgomnofm:pmthodoormmnp that the
lock opened and the door crashed open. I immediately retreated inside
with a erippled native who had shared the doorstep with mej we were in
the tourist bureau, Tahltlan hospitelity carried to the nth degree. Ve
made ourselves at home in the dark, content 10 watch the water rush under
the door with each gust. Above the roar of the rain we heard a crash

and some hoarss shoutings curiosity being what it 1s we opened the door
and peaked, Directly across the strest two of the mmall trading schooners
had lost their bow mooring lines and hed been swept about broadside so
that they were battering sgainst the stone qual. One orew was battling
trying to haul their bow around on & nev line bct‘o:c the mll collapsed;
the other was attempting to haul their sunken dingy aboard with a block
and tackle so they could take a line to thelr forward mooring buoy.

The poreh roof blew off of the Yacht Club restaurant the there was
corrugated iron lying about on the streets--siding from the photo shop
and other buildings; traffic had completely disappeared, Ve closed the
door and waited till the roar of the rein moderated to indicate a mere |
downpour-~then left carefully locking the door again. I sloghes, ankle
deep, the block to Quinns end called for a cognac. Shtayed there too,
for seversl hoursh,



™7

\

N

Ninatotutabu

Vhen Dr. Livingston and Mr, Stanley met, it was as I had alvays pictured
“’ a circle of natives, palms swaying overhead, and grass huts about., It
happened Jsmuary 6, 1953, on Ninatobutabu like thim

In our explorations of the Tonga Trench and the Tofua Trough we had
gradually developed two 11nu of undersea mountains, one of volcanic roek and
one of limestone bounded by relative depressions in the sea floor. Some of
the mountains rose above the surface and made up the eastern ‘ron_gu Islands
vhieh were coral and limestone; others ;ppmod as isolated wolcanic peaks
and ocones to the west of the Tofua Trough and were distinectly wvolcanic. As
ve moved north towards Samoe, however, the two chains became increasingly
difficult to distinguish and we had to rdy on snatches of information about
the islands gleaned from such books as the ¥Salling Directions®, and the
*Pacific Islands Handbook", snd on hearsay. For several of the islands in ,
the extreme northwest of the Tongas there was no information available even
as to vhether they were composed of volcanic or coralline materials. It vas
inportant to obtain specimens of the rock, vhatever it might be, for three

~ reasons. First to determine vhether these isles were extensions of the eastem

(1imestone) or western (basaltic) side of the chainj second, to determine
vhether the rock, if vélcmie, vas wvithin the andesite line; and third to
confirm the data being obtained vith the magnetometer vhich apparently reacted
violently to undersea volcanics and passed euhly over equivalent mountains |

. of sedimentary rock.

"Two islands, Ninatobutabu :nd Tafahi,;~and several reefs composed the
northvest group and by curtailing our stay in Samoa we could squeese in a _fcw
hours stop-over en route. The Baird approached from the southeast and as we




made the landfall, it became inereasingly clear that a landing would be
necessary for the external appearance of the islands was no help. The northemm
islsnd, Tefahl, was obviously a large volcanic cone but the southern isle
greatly resembled the terrzced limestones of Vava'u, Was it poasible that
there was one island of each rock? |

" Betveen the two islands the Baird stopped and hailed a tiny native sail
boat with about 8 people aboard, They waved violently but continued on so

we hoisted Helen's Tongan flag, overtook them end launched a skiff. As the
aki:f cane alongside, the netives were ready with eager handshakes end gifts
of bananas. "Did we have a doctor aboard,® they wanted to kmow. Yes, said
the man at our carss "I am & ddctor.' The natives did not appear overly
impressed by Bob Livingston, M.D., who wore only a palr of swim trunks, but
asked hin to coms aboard @d look at a sick baby. The craft was from Tafahi,
the captain (also the chief of the tribe) explained, and they were teking the
sickest of five babies to a native hospital at Nigatobutabu. Bob elected to

- stay with the ssilboat and go ashores the remaining four of us rowed in,
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On January 12, 1953, the Baird visited Palmerston Island; more properly,
we esme close enough to the island so that the natives could vigit us., Our
objectives in going there were twofolds First we wanted to discover vhether
a slight embayment in the western side of the atoll might really result from
a sulmarine landslide and second it was important to see how the magnetometer
behaved on a closed course arcund an atoll,

As we csme close, two small sailboats put out from the beach thru a
tortucus channel in the reef; seventeem natives altogether, sailing and row-
ing, Om our first survey run we passed them by quite closely and they turned
back, discouragedj tut on the second pass, we hove to and they ceame happily
along side, |

Palmerston Island is a curious place in seversl vays, geneticslly,
soomomically, snd geologically, Practieslly all the 74 resideats are named
Masters-«decendants of Villism Masters, an Englishman who settled here in
18__ wvith one legitimate wife, & Maori, snd two concubines. Mr. Masters
had & certain telemt for reproduction and begod 20 children who survived %o

an average of tem childrem sach, In the short space of two generations

@ man thus pecpled a country. The childremn have kept their lineage straight
th respect toc their mothers, however, md sach lyinov has its owmn ehief. The
eshief now, also Willism Masters, is the decendant of the Lirst or legal
e, We also had as a vigitor the chief of the porycmnlly bestard side of
e femily~srather Negroid in some respects, he spoke exscellent English and
us about his people and hil island. There are mow some 100 people on
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Ealnerston Ieland

the island (only one of the atolls islsnds is inhabited by people) and
they are governed, or at least taxed and protected, by New Zealand.
They travel back and forth scross the lagoon to the other islands, some
of which are used for livestock (piga and chickens) and all of which
are a source of oopra. Last year they shipped some 200 tons of copra
wvorth 60 pounds a ton.

Most interesting is thelr ot;tlook on taxes, For many years the tax
of the entire island has been 50 pounds per snnum - - for this the Masters
fanily can live therej nab payment brings the threat that New Zesland
will move them to some vague elsevhere, In 1945 the islanders stopped
paying the tax: New Zealsnd threatened. The Masters clan held fast,
however, resllising that for New Zealand to come and get 'em would be 2
protty expensive project and not worth the effort. After some futile
diekering by mail, Chief Masters nestly passed the buck. He wrote &
letter to the Coumeil of Cook Chiefs a§ Raritonga protesting the tax
rate. That was in 1949 and no snswer has yet been received. kUith a
plous look Mr. Masters (the chief) shrugs his shoulders to give the ime-
presaion that his fate is in the hands of these super beings and he is
no longer responsible. The Soripps sudience was not particularly sym-
pathetiej ve figured that if the tax vas paid 1t would be about 1/4 of
" our owa rate, IV¥1l bet Vivian Kellums would be pleased though.

Before leaving the men were induced to sing some native songs for
us-ethey chose love songs, each with a story. Once furnished with the
bosun's guitar and Helem's ukulele they started with & cme - two = thres
and Jmk broke into s rhythmio song acoompanied by calls, lsughs and side
remarks, Obviously accustomed to dancing, the men oould not resist an
coouicnulr shinny end gosture as the first asong progressed. With the
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Palnerston Island

barest encoursgement two of the men did a full huls on the second song
end the third wes an unrestreined dence of pessionate love done on the
hydrographic platform by the lab door., Sung in Raritongan, we naturally
missed the meaning of the words (except wahine) but the dance was obwvious.
Fortunstely the music was recorded in entirety by Dr. Livingston and as
usuel he asked for sn explanation of the songs in Englishe~-recorded at
the end, One lerge dark meam, thelr radiooperator, took the mike with
confidence end explazined "ie sang last a love song. A song of a boy and
a girl making love on a met in the dark, Suddenly some one strikes a
match-~is light¥ (h}o spread his hands), "The love is spoiled; the flame
below my belly (points to navel) went out when the match was 1it.*® The
dance needed no explanatlon. It locked to me as though the *uo below
the dancers belly continued to the laszt note, hut no explanation was
needed, It too was recorded on motion piloture film by MacFall.

Our protlem with Pslmerston Xsland, however, had its roots much
deeper in history. Our chart, the only one ever made 2o far as I know,
was made by Captein Jemes Cook in 1774 and is published by our hydrographie
office as one part of chart no __. As We spproached end took bearings
on the ialands our @éed apparen't;iy dropped from the ucua?. 11.5 to about
7 knotsy later, running alangsidn ve fell far behind the dead reckoning
pesitions. After & complets cirouit of the island the difficuliy vas
plain: Ceptain Cook had drawa the atoll too mall. In fact it wes
quite a Mt too mall, Instead of the charted 4 nﬁ_.en, 1t was nearly
5% miles long. Probebly the famous navigstor climbed the mast and
sketohod the place, estimsting distances. At any rate in order to make-
our data valid and ussble it was essential that we have an accurate
chart on vhich to plot it s0 I set to working thru the nearly infinite



mmber of posdbilitiél. Using the ships dead reckonings, the position
cuts on islands, the contimmous tines of soundings and the magnetometer
coincidence, I was able, after dozens of tries, to place the islands in
their correct positions and enlarge Captain Cook's original sketch to a
true scale. The finished chart turmed out very well .and may even reo-
pluco the 0ld one on the charts some day.





