University of Hawaii at Manoa

Hawaii Institute of Marine Biology
P.0.Box 1346 « Coconut Island &« Kaneohs, Havwaii 96744
Cable Address: UNIHAW

August 10, 1979

Mr. Dougal Robertson

Author of "Syrvive the Savage Sea”
c/o Bantam Books, Inc.

BBE Fifth Avenue

Bew York, N. Y. 10019

Dear Mr. Robertson:

The purpose of this letter Is te ask for your kind assistance in
galning information on the sea turtles that you and your family
judiciously utilized during the period adrift in the Eastern Pacific
from June - July 1972. Your ohservations can be of considerable
importance to the sclentific community, as very little is known of the
lives of sea turtles in the open ocean environment. I do not know 1if
you have been contacted about this subject at an earlier date, however
I am hopeful that vou will have the opportinity te respond to my
inquiry.

The most important point that I would like to determine at this
time is the kind{s) of turtles that you observed. To the best of your
knowledge, did they all appear to be the same species? There are only
five kinds of turtles that could be present in that area of the oeean,
and they are all quite different from one another. For reference
purposes, I have enclosed some drawings that should be helpful for
making an approximate identification.

I look forward to hearing from you on thi EIII;J'.mpnrtant subject when
your time permits.
J

Sinchrely,
i

arine Biologist and
Deputy irman
TUCK/8SC Marine Turtle Group
GHE tmd

Enclosures

AN EQUAL OFPORTUNITY EMPLOYER
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Eneimochelys imbricata

G. H. Balazs
Hawaii Institute of Marine Biclogy
P.0. Box 1346
Kaneohe, Hawall 96744
Tel. 247-56631
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| LEATHERBACK TURTLE

Dermochefys coriacen
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G. H. Balazs
Hawaii Tnstitute of Marine Biology
P.0. Box 1346
Eaneche, Hawaii 96744
Tel. 247-6631




= ' GREEN TURTLE

. H. Balazs
- Hawali Institute of Marine Biology
P.0. Box 1346
» Kaneche, Hawall 96744
"I'e‘l. 247=-p6A31



LOGGERHEAD TURTLE

Caretin careita

G. H. Balazs
Hawali Institute of Marine Biology

Box 1346

P.0.
Kaneohe, Hawail 96744

-Tel. 247-6631
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Four days after leaving New Zealaiid-on a two-week
yoyage to Tonga, the trimaran Rose-No&lle, builtand
skippered by John.Glennie and'with a crew of three,
struck a wild sturm aidwas capsized by a rogue wave,
trapping the men in the half-flooded cabin below.
Missing, believed dead, they drifted about the South
Pacific in their upturned vessel at the mercy of winds
R‘“mmrrents for four.months. In‘afiew hook, Thie Spirit. .
~ Of The,RasesN&Elle, TOHN GLENNIE and JANE PHARE
tell the remarkable’story.of survival against the odds. .






he death of
Raose-Moblke came guickly, The wave
hit like a freight traim roaring oul of the
darkness towards us. There was mo-
where to go. nothing we could do. 11 kit
side on and &5 tonnes of boat flipped
aver as if it were a 1oy plucked from a
bath by a child’s hand and dumped
unceremaoniously on its head.

It was fam, June 4, [989, mids
winter in Mew Zealand and still dark. [
had lashed the whesl and we had gone
below to ride out the storm, knowing
there was nothing more we could do.
We crawled into our bupks and lay
lisiening 12 the angry water heaving
around us.

The capsize 1oppled me onio the
roef of the cabin above the dinette seal
where 1 had been curled up undera rug.
Two of my crew — Mew Fealander
Rick  Hellreigel amnd Amercan  Jim
Malepka — were ving in their sleeping
bags on the opposite starboard double
bunk, When the wave hit, they hurtled
mto the air and crashed doswn onlo the
dinctic fable below, landing in a

bruised heap on the skylight hatch in
the ceiling. | crawled serass 1o join them.

We could hear the third crewmember. New Zealander Phil
Hofman, screarming out somewhers in the darkness. He had
been lying in a single bunk up behind the dinette seat on the
port side, With the back of the dinette seat forming & sude to
the bunk, it resembled a cot; the moment we turned upside
down it became & potential coffin, wath sca water pouring in
He was trapped in his slecping bag while Iving on the roof
above the bunk with the mattress and bedding on fop of him
W called out, hoping that he would crawl towards our voices.

Phil was 1.7 metres tall and weighed 89%kgs, Rotund or not,
sheer panic and terror gave him the wemporary agility of a
grmnast. He scuitled thiough the water, across the roof and
unider the dinetie tabde as if his life depended on it I dad.

The cabin was filling with water fast | knew the timaran
would reach @ swate of equilibnum and the water would
evenlually mse no further, My crew wem not guite so
convineed, Phil mshed for the companiomway doors and
Ewked them open — a mistake that was understandable in his
panic 1o find an escape route. bul one that was 1o cosl us
deatt? The sem surped fe— and oul. 1aking with it equipment

-‘{H THE ALSTRALLAN mt:u%
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and provisions. The emergency flares were the first 1o go.

I knew we had 1o move quickly 1o save everything that was
lef. 1 told the others to grab evervihing that was foating and
throw it into the afi cabin, which would end up at the highest
level above the S waner,

Wi worked fevenshiy; by now the water was waist height at
the front of the main cabin, where the bows rode high, and
chesl heght back afi by the palley. It stopped rising and the
bevel was 10 remain that way for the next 119 days,

had waited 19 vears for this dream vovage. 1 was full

af expectation and a sense of adventure, and anxious o
beave. This urgency caused me 10 %21 sml with three crew
members whom | did not know and who had sery litile sailing
EXPETIENGE.

[deally | wanted friends along, but at the last minute my
pre-arranged crew — all good sailors — had to pull out. Two of
thern planned 10 join me in Tonga for the next leg of the crwise,
Many times in the nexit four months | was 10 negret desply that
1'did nod have at least one Frend out there with me.



@ The cabin was filling with water
fast. Phil rushed for the
companionway doors and
kicked them open in his
panic to find an escape
route. The sea surged in. ®

By the end of May | was desperate for crew and
Phil Hofman was keen to trv blue water sailing. With

his wife Karen and their 1wo teenage children, he had =

spenl the previous three wears living aboard their

I3-metre yacht Taroa, at Picton, in Queen Charlotte = by e

Sound in Mew Zealund’s South Island.

A few davs before | planned to leave, Rick Hellreigel
arnved at the wharf. Marned and with an cight-month-
old son, he had experienced a disastrous inp o Fijp some years
hack and was keen to give ocean cruising another chance.
Rick's friend, Jim Malepka, a cook, was also keen 1o come,

After the boat capsized, Phil’s fear left him. He had been
more lemified at the thought of turning upside down than
when it actually happened. Bul in the place of his fear was an
attitude far more dangerous, He was convinced he was going
to die and there was nothing he or anvone else could do about

Sail layout. Opposite:
The last picture of Rosa-Noélle,

it, He just didn’t ssem to care about survival. That made him a
dangerous persan 10 have on boarnd.

The aft cabin behind the galley, once on the lowest level on
thiz boat, now became the highesi, But it wasn't high enough,
Water sloshed over the ceiling, now the floor, soaking the
bedding and mattress that had tumbled onto it We would
have to build a platform 1o keep ourselves dry until we were
resceed. Al that stage we siill believed our *adventure” would
be short-lived, We had e EPIRBE (Electroni Position- P

“There’s never been a better time

e feel the snow fall in the high country”

=

“down by Kosctuske, where the pine-clad ridges raise t ~
thetr torn and rugged hattlements on high, q é&é?ﬂﬁziﬁ
Where the air is clear a3 crystal, and the while stars fairly blaze M :
At midwight in the cold and frosty sky™

g

Experience a snow fall in the high country this winter and vou'll understand the love Banjo felt for the meuntains.
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< Indicating Radio Beacon) and we figured it would be only a
miatter of days before we were rescued, | knew there was a pood
supply of canred food inoone of the lockers beneath the
dinetie, The hatch had come off and a lot of the cans had
toppled out, but there were still plenty jammed in thers,
enough 10 make it an important cache. | paused over the split
bag of wholemeal flour but then pulled it out of the way and let
it fall into the water. What possible use could i1 be? 1 was to
remember the four that | had wosed away so extravaganily
when, weeks later, food became the mosi imporiant and
valuable commodity on board,

W decided that we should set the EPIRE going as soon as
possi ble before we drifted further away from land. 1 had a larpe
range of ools on board which were trapped in the for'ard
hanging locker. We hacked a hole ihrough the side of the hull
leading out onto the wingdeck: Fick and Phil clamped the
EPIRE to the side of the hull with the aenal poking outside
and switched it on,

The redd light flashed straight away, signalling a message to
the outside world, We were elated. Now all we had to hope was
that we woaild drift beneath a commerical airline Mlight path in
the nexat week or so — and that the flight crew were listening.

O our first day out on deck we peeled off our damp clothes
and inspected our bodies. Salvwater sores had already begun 1o
feater, | seemed to suffer least of all and T suspect that this was
because 1 had a layer of wool against my skin. Rick and Jim
still had grazing and bruising on their thighs from hilting the
dinette 1able when Bose-Moslle capsized. | dived into the
forward cabin, found the medical kit and took oul some
antisepinc cream for the sores, Within & couple of davs they
had cleared up, and from then on any tiny cut or abrasion was
tresed successfilly.

Chur spirits sank & couple
of weeks Fater when we re-
alised  that owr precious
medical kit had bean washed
away in the surge by one of
the countkess stomms which
plucked and pulled af pos-
sessions slored in the main
caban.

Eight days afier we cap-
sized, the EPIRE stopped
fransmitting: now we wepe
on oile g, W had to face
the possibility of drifting for
bonger than a few days, so we
began fo ration what we ate
and deank. A sipgle can of
food began 1o last four meals
— two of three spoonfuls
making up a meal. Though
much of the foodsiores had
wighed nway we still had a
reasonable cache: cans of

:
:
:

Above: Although well fed after his ordeal,
lohn Glennie shows how the fat beneath his
skin has wasted away, Left: Cruising the
Whitsundays in 1987,

Phil and Jim wanted to erect a jury dg and iy to sail
upside down back 10 land, We had several arguments
on this subject because 1 was convinced our priority
was to remain safe and well, and to concenirate on
survival, using the resources aboul the boat until we

corned beef, mackere], baked
beans, beetroot, sweet corn, fruit, condensed milk, reduced
cream and coconul milk. There were five trays of kiwifruit,
upside down but still intact, Stored in the dark and rationed
oul, these asted 100 days, giving us & much-needed source of
viliman

As the weeks wore on, we knew real hunger for the first time
in gur lives — the emply cramps in e stomach, the feeling of
lethargy. the endless dreams about food. We were now down 1o
less than half & cup of liguid a day. After 40 days adeift, Rick,
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were spotted by a ship or found land. That meant
building a reliable water catchment and establishing & regular
supply of fish, something at which we had been unsuecessful so
far,

The trimaran was not designed 1o sail upside down three-
quarters fall of water and would be near impossible 1o steer, To
make any progress against our drift we would have to work
lomg and hard ai a time when we were rapidly losing weight
and strength, Our time would be taken up with trying 1o sail
the boat rather than catching fish and water, our only chance of




long-termt survival, Eventually we came to a compromise. 1
| dived down to one of the inmaran floats to see if | could
| salvage any of the sail baps. However, when 1 checked inside |
found i1 was almost completely empty. The capsize had been
5o fast and forceful, the hatch cover had been nipped clean off,
and as the float thumped down the contents had been emptied
right out. In a way I was relieved the sails had gone; | no longer
had 10 appear the bad guy by arguing against a plan 1 knew was

®As the weeks wore on, we knew real hunger
for the first time — empty cramps in the

stomach, endless dreams about food. We were
down to less than half a cup of liguid a day. ®

foolhardy. 1 also suspected by now that we could be well on our
way 1 South America, and unless we were lucky enough 1o
bump into something like the Maria Theresa Beef, we could be
in for & long wail, To me, the water-caichmient sysicm was our
top priority.

Using some lengths of plastic pipe we managed to retreve,
we buill a framework by splitting the pipes up the middle and
lashing them side by side with fishing line 1o lengihs of timber,
We secured the frame to o mast we had ngged from a spinnaker
pole and gathered the pipes in at the bomoem 1o drdn inlo o
bucket. All we needed now was a miracke. And we got it.

The next day it rmined. The bucket beneath the conduit
ppes showly filled and water irickled through the pipes of the
puttering svstem we had rigged along the hull From that day
o, lifie was more bearable, We were able to make cold dninks
of Milo and coffes, and mix water with orange powder to make
juice.

After a month upturned, tiny molluscs and barnackes began
to form below the watedine, The more that grew, the more
fish, mainly vellowtail and kingfish, be-
came inleresied in them, And they infer-
ested us. They wouldn’ take a bait, but
Rick and Tim were able to rig upa fshing
gaff from a 10cm hook lashed to a sail
batten. Then they put together a landing
nel. The four of us developed into an
efficient team. Jim would dangle a lure
from a line and entice the fish to the
surface (though they wouldn't sirike).
Phil emerged as the dab hand wath the
gafl. 'When he struck, Rick was ready
with the net to secure the shiny creatures — up to half a metre
fong. | stodd behind Reck to transfer the catch, clean it and
stand it in vinegar,

On good fishing days we forgot to look for ships, we didn't
argue, we siopped dwelling on our loved ones. All we thought
aboul was catching fish — and more fish. We ate them raw,
Tahitian-siyle. And they werne delicious.

About this time, | began to keep my log. [ knew thers were
exercise books stored beneath the dinette seat. | began o wrile
down what we did each day, what we ate and how much, how
we organised ourselves and descriptions of our various [

“There’s never been a better time
to worship the Twelve Apostles”

The airlines and resorts are offering spectacular discounts. So now's the time

i.\t E i
to see some of the most spectacular coastline in the world and it’s just a %{:ﬁa&‘f‘hﬁf;

stone’s throw from the restaurants, galleries and nightclubs of Melbourne.
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o inventions. To keep myself occupicd 1 began to write
ariicles on capsize. [ also began writing letlers 10 2
family and friends; it was such 8 comfort to absorh %
myslf in communicating sibently with those close fo g
me. And | began 1o design a catamaran called a
Sounds Cruiser, ideal for exploring the Marlborough
Sounds in MZ, Rick also began to wnite ketiers to his
wife Heather in the form of & diary. Our loved ones were
never 10 see the vanious keflers we
wrle — all washed away when

the Rose-BMo@lle broke up a1 the  Rose-Nollle below
end of our voyage, dechs before the

Jim naturally became the chef.  capsize, The small
With only a few ingredients be  gabin [botton left]
could make us think we had jusi was home for the four
caten a sumptuous meal. He ex-  men for foisr months.

perimented with flavours, oom-
bining seasonings and  spices
from the galley cupboard with all il Aair and imagination his
raiming could muster. | consider it was Jim's culinary
expertise that contributed more than anything to keeping up
morale during those |19 days, Bul no matter how hard vou try
o dress it up, cold food is cold food. And in the middle of
winier in a soaking-wel cabin, that can be depressing.

When I first dived to the port float to refrieve the conduit
pipe for the water system, | noticed my stainless-stee] barbecue
still wedged in there, A couple of days later | went back 1o get
it. We had timber, kerosene and maiches, Up vl then Jim had
made rolls of e dough filled with a laver of jam as a freat,
and now we were about to taste the cooked version. The fat pot
hotier and the smoke thickened. There was no way we could

contol the heat coming off the barbecwe. We could have done
ourselves some serious damage, For six weeks we had survived
the capsize and sorms, and been cking out a reasonahle
existenoe catching fish and molluses 1hat gathered on the wead
beneath — only to nsk death by smoke inhalation or third-
degree bums from an out=of-control barbecue After that we
only-ever it the barbecus up on deck on a very calm day,
Then | remembered & kerosene lamp | had rescued from a
locker. Rick cul & wick from the tic straps of a life-jackei and
g0l the lamp working. Whike Phil and [ held the lbump and kept
i going. Rick would bold an old baked-bean can half full of
wiiler over the flame. As it heated Jim would concoct one of
his wonderful sawvces. wsing gravy or custard powder as [

“There’s never been a better time
to taste the flavour of the Barossa”

Airline prices are down, the grapes are picked and the cellars are full
So experience the heritage, culture and the beauty of South Australia now,

. q;;% ES: ﬁgi}féi An;:;
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® We had survived — only to
nearly die of smoke inhalation
from an out of control
barbeciie. ®

=50

Py B
&
}i 40
". —
actual point
of eapsizing
i
175 180 175

The cove on Great Barrier Island where
the Hose-Mo@le was wrecked, and the Auvckland
Weather Hfice"s estimathon of its drift.

< thickencr and maybe adding chilli powder or tandoori mix to
pour over a litde cold mce or fish,

Later we salvaged some gas bottles and were able to ng up

an efficient and reliable burner. We sull had three full gas

botties on board, enough 1o st us up to a year if wsed

sparingly. 1t was o calculation | dared not repeat 1o Rick, Jim
and Fhil for fear of an angry reaction. They would not face up
to the possibility that we could be in for a long wait and
resenited my attitude of zeceptance of our plight, No-one liked
to think we might $1ill be floating around the Pacific Ocean on
Uy 100 — but we aere.

Ome by one we had conguered our problems to survive and
make life reasonably comforiable. Wiz had a healthy water
supply, we were calching fish, and we could cook. Bur by
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August, the Mew Zealand Water Safety Couneil had given us |
up for dead. In its August/Sepiember 1989 bulletin, John |

Gilennie, Bk Hellreigel, Phil Hofman and Jim Malepka are | : x by
listed as drossned in the vicinity of the Kermades 15lands, OI“‘ hl.‘!tLl
Snnr'. after we capsized, 1 became determined 1o make 111 f"k"IE“'_‘.IGLI rne (_x..‘;"ul
the mast of cach day. | woukld make an atiempl al : : 1
humour, but the others were not amused. They blamed me for CDTOVICE VWH
the situation we were in and they were not about to fel me I'IL e }Ulll |

forget it Rick in particular used to resent my attinucde and he " i :
would round on me and snap, ““You'se enjoying this, aren'i \-"Vlt.l_l d l'_jﬂl_]ﬂr Sh 113(.1{1"31*
you?T This is the highlight of your life.” Rick and 1 would clash : :

Bitterly over many things, There were times when [ thought we
would come to blows. but then there were times when all of us
could have come 1o blows with someone, But we never did. 2 g ! o
Wi never got 1o 1he stage where we lost that final thread of self- (A hiq;r h it *'1,,.‘:11:11 E'!{'US
controd and could notpull back, Sometimes 1 wondered if we ] g £ :
argued for the sake of it, because we were bored and sick of the
sight of each other.

My three crewmates resented the fact that 1 appearsd (o be
enjoving myself, In & way | was. Apant from spasmodic flashes | e Ty el el :
e e bt L el | Seniol }‘JL’IIIILCIIIL'.'I].}
pur situaiion moné or bess straight away. There was nothing : :
any of us could do about our predicament. There was no point
in laying blame or regretting ever having stepped foot on Rose-
Moblle — althowgh | am sure all three of them did.

[ thought the whole expericnce would be a total tragedy if
we did not learn from ie [ den't mean safety proocdures or
survival technigquees, but learn personally from our enforced | |

1in your room.

pl‘E.'-SiElElltE and 8

o ppem, with an introductary mte af 514 gt :u:_.r,'ll

fanks, & Kydpes Hetel

time adrifi, all those hours 1o think and reflect, No-one was b e b T i e e s e
about to help us; our hope, our belief, had to come fromi- Teleehoms! (03 629 111 Fax: (03] 620 4300, Tll Fiee: (D0E) 039 055,
JI--\:.|:J_.:|_.|-.I,,..

“There’s never been a better time
to see a rainbow over the Reetf.”

The airlines and resarts have grear discounts and the reef and neighbouring q i‘ ﬁw
| AINE”

rainforests sre spectacular in winter. The days are warm and so 13 the water. 25 ,?}i‘;?-: ;i'.‘
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From left to longest journey in an upside-

right; Crowmon down yacht — although in
Phil Hofiman, 1942 Poon  Lim of the
Rich Hellreiped Britigh merchant navy sur-
and lim Nalogka vived for 133 days alone on
about to leave a raft in the Allantic after his
reat Barmier ship, the 55 Ben Lomond,
island by was torpeedoed,

helecopter after While [ would have
their ordeal. dreaded surviving oul thers

on my own. there were oc-
casions  when all of us
feded  lime 0 ourselves.
Even Rick and Jim would
lose  patience with each
other, and bocause they werg
w3 close, their  arguments
seemed worse, They would

AR WITCHELLINE HERELD

<] within. We had 1o create our own good luck, our own future,
drawing on faith which we generated ourselves,

In & strange sori of way [ didn’t really want to be rescued
too soon, 17 we had just capsized and then been picked up after
a week, 1 really would have lost everything, Rose-MNoblke would
be gone, we would have spent one uncomfortable week
huddled together and none of ws would have learmed a thing
As cach dav passed, we developed a new skill or invented
wmething to makes survival.a little easier, We were undergoing
an experiencs which no-one could ever take away from us.

I even pondered about the longest record for being adrifi
Would we Beat it? Certainly we would have endured the

say hitter, personal things
and then & few minutes laer would apologise and hug. The
wiprsl arguments happened ai nighi. We always seemed 1o
sinke bad storms ai night when the hours of darkness drageed
o and on.

Little mannerisms irmitated. Sometimes [ would clean the
bowls with my finger, and that irritated Rick, In the early days
Phil used 1o have a variely of habits that grated, from belching
10 sighing lowdly afier he had drunk his ration of liquid, When
we were nestled topether at night, Phil could never keep still.
He had & habit of jerking his head wp and his long hairs would
tickle the face of whoever was lying directly behind him,
usually me. Eventually T got so impatient I'd pull his hair,

You don't want a holiday with vour own children, let alone other people's. You won't find them at Bedarra, but you

will find Australia’s premier private island. Call Austealian Airlines or your travel agent for derails,. B E DA B A
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We did have some special, enjoyable days; days when the
weather was fine, we caught fish, Jim cooked an excellent meal o ;
and we were full of hope. On pood days when we were all {)1“} lll_}ti.-f] 11
geiting along well and 1 was fecling happy, 1 used 10 50 up on ]
deck and sing. |

On the morning of Rick’s birthday, Aupusi 1% | was up
early watching a magnificent sunnze. Rick, Phul and Jim were
below and 1 thought they should share in the baeaoniy., “Hey,
1501 anyong going 10 comg up and walch the sun nsel™ 1 |
called. There was no response. *lsn't anyone going to celebrate | L 11 l
his birthday™* Sull no response. =l 3 vxrbByary v

Suddenly my eves nveted on a white shape on the homnzon. | umbretia wilen }L“'l
A sail! There was a yacht out there, This would make them |
maove, | thought, *Does anvone want to see this vacht sail by? |
There was a flurry of bodies and bedding as they siruggled 1o |
clamber out of the cabin at the same time. |

1
I

Melbourne can provide

you with a large

oo out. (Sydney people

“‘Ciuick, pet the barbecue it Rick yelled,

Like others who have been adnft at sea for a long time, 1
soon came o the conclusion that a passing yachi or ship would
have ta be close enough to see us easily, rather than the other
way around. We had already seen two ships in the distance,
both a1 night, but they sailed on, oblivicus 1o our frantic
signalling with a tiny strobe light.

We loaded the barbecue with kindling and added a little
petrol which Phil had syphoned from an old generator, Onee
the fire was alight we added a rubber flipper and some epoxy
resin to create black smoke, hoping it would nse in the air like

may once have

found this amusing;)

Mow open, with an introductory Tace of 81350 per night.

an Indian smoke Si.gﬂﬁl. Ba=ks, A Ipdges Hore
But ther: was ttn':l' h’l'CE'IC. jl.|5-1. :n':mn!uh 1o F’U]I the smoke Lorner Spentes Skreet and Fasden Lanc, Melboaree, Victorss 3000
sideways and disperse il The white il pot smaller and Teleplcne: (03] G20 4411, Fax; 03] 622 4300, Bl Fras: (00H] 039 095,

smaller until it disappeared. We sapged with disappointment. [/
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< Monday, September 11 marked 10D davs since the capsize,
Wi could hardly believe how quickly the time had gone, All
four of us had lost a lot of weight and Rick and | were
particulardy thin. Lying wedgad on my side in the cabin 1
found Lhe pressure on my hips and knees extremely un-
comfortable at times. Phil had los1 his big paunch and in its
place were handfuls of skin hanging down from his stomach,
Owverall we had been blessed with good health, Although we

@1 wrote in my log: "It's been 116

days today. Is that enough? Can I go

home now?" I knew 1 was a better
person for the experience. ®

were cold and wet for moch of the time, particulary during the
early days. none of us caught cold. Rick had not suffered from
asthma nor been even the slightest bit wheezy, (He was
dismayved 1o find that within a week of returning 1o land he
once again necded his inhaler)) In the early days Phil was on
medication for @ heart condition but he eveniually stopped
laking that. Perhaps he'd taken i1 more from habit than
anything else

Towards the end the weather began 10 improve and we were
catching so much fish that T was able to dry some of our catch
o save for a rainy day. We kept worrying about what would
happen if the weather packed up and we were once again

Glennde is reunited with sisber
Christabel, and her husband Malcolm Tomes.

confined o the cabin, unable to fish. Our supply of cans was
slarting to run out and we were loath o return to the days of
Just a few teaspoonfuls of food. The more fish we caughi, the
mare we wanied.

We stopped dreaming about childhood ireats — white
bread, roast dinners and paviova, We were calching plenty and
had more than enough to eat, vet we wanted to catch more. It
with 35 Though we were panning for gold.

One day we decided we were sick of looking at each other's
shagpy appearance. | had found a pair of scissors and we sat up
on deck io operate on ong another. On owur F6th day adrifi |
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wrole in miy bog: “1s been 116 days today. Is that enough?
Can | go home now?™" | considersd we had done well. We had
coped with the initial shock, we had surmounted the problems
a5 They arose, and we had learned to work as a team. Each one
of us had done a great deal of thinking during our Hime sdrifl
and | knew [ was a better person for the expenience. Mone of us
wiruld ever be the same again.

I had personally kearmed i1 was possible fo manifest
miracles; the saying “'Wherne there's 3 will there's a way" had
mever rung more free, | knew now how to appreciate the
simple things in life and to be happy with what | had, raither
than always looking fowards some elusive dresm at the end of
# non=existent rainbow.

Wi thought land couldn't be far away, We hod spotied
blughottle jellyfish in the water, the fish were changing and
there were more land-based seabinds about, | ssnsed our time
wits almost up. The next day, September 28, we spotied land.

You would have thoughi that once we had established that
teiva firma lay desd abead we would have whooped and
Jumped for jov. Instead, our reactions were all very matier of
fact and calm, We kept fishing and looking ahead at the dark,
misly form, which gradually sharpened. Mavbe we didn’t want
1o get our Bopes up in case we were Wiong or in case the winds
and currenis played a cruel trick and pushed us aeay

O the morning of day 113 the outline of the land was quite
clear and the colour had decpened to dark green, We were all
up on deck early, eagerdy checking 1o make sure that our
Ldmark wis shill there and that we were still drifting towards
il. Afier so many days of scanning an empiy horizon 11 was
hard (o believe that we were nearly home. Rick and Phil
bocame convinced that the mountainous shape ahead was

One hotel
in Melbourne has

PC5%, faxesand

photocopiers on the
room service
menu. (And thats

just for entree.)

Mo apen., with an inceadaciory rue of 5130 per mwight.
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Holiday packages in Tassie are at their cheapest in vears. The crisp, misty

mornings and roaring log fires at night make for a charming and relaxing
break. So experience something of our past in Van Diemen’s Land this winter.
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< Gireat Barrier Island, which forms a barmner to the Hauraki Culf
e its north-eastern boundary, 80km from Auckland, Both
Rick and Phil had grown up in Auckland and Rick had spent h : 1}
time hiking on the island as & youngsier, OHE ote
That night we slept fitfully, the atmosphere tense, wonder- < T\*l
ing whit the morning would bring. It was obvious that we werz 11 l—-’ y o T B
going to hit land that day and | scanned the horizon anxiously | 1 ! C1DC 111 HL L dn
for fishermen or pleasure cruisers who might be in the area 3 i
Enowing that thers was no longer any nesd 10 conserve food MWON i e T 8 | }
and water, we ate well that day. The meal fortified us for what [‘ OV “’ = ) ou w t 1
lay ahead. The four of us sat up on the kel cluiching our

bundles, waiting High above on a ndge across a valley 1 could 3 P RYVEY & l 1.- T
make out the pitched roof and 1elevision aerial of a house, the d TOoIm t""“‘ the ¢ Lt}‘
first sign of life. [ decided that would be a good spot to head for 2 %
once we got ashore, ( -] - 1 ~ e

While the sea had been relatively calm offshore, the waves \ ]'L Ed‘ -h"":'
grew stromper and angrier as we approached land and now they & )
picked up Rose-MNotlle and pushed her towands the rocks. She {'1'1{-_1 1] 1[__1{‘11'-“ 1'1{_1 —1‘ 11 l']
hit with & sickening crunch; the waves lified ber firmly onto

the reef and abandoned her, leaving the full weight of the . 5

uptummed trimaran 1o grind itself over the remains of the masi l:‘g‘l_‘lﬁ]]‘leqi“‘l 141 ‘)

and rpginE .
We sat on the reef for an hour or more while the waves

crashed around us While the land looked agonsingly close, Maw cpen, with a daily rate af 395 per mom!

the streich of water in between was turbulent and peppered -

with rocks. If we hung on until the last minute we could @

clamber ashore — all we had to do was sit tight and keep an

eve oul for rogue waves which might wash us off the hull, Banks. & Kidgas Hooal
As time wore on. the others became concerncd that we

showld make a move 2oon, before the sun sank much lower, Coener Spescer Sreer und Flinders L.:-.-.r.‘.-:lln.lfi.l.'.'.-.-. Wicroois 3000
- = . Eelephoac: p03) 629 &L ik x 0, T e 5
But finally we hit rocks near the foot of the cliff and the wreck [ B LT BLC N o e
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] coukd g0 no further. It was time to leave, We stumbled and
clawed our way throwgh the water until we reached dry land.
We had made it

Behind me, Rose-Modlle was in her death throes, her
gleaming yellow hull starting to break up, She had stayed with
us until the end, having fNoated 3000km around the ocean,
looking for somewhere to rest, | never even looked back at her,

I had long decided it was all meant to be for a reason, and
losing the boat did not worry me. | had believed in our future. |
had done whal was expected of me, and Rose-NMoglle had done
the same.

astseripl: O Sepiember 31, 1989, John Glennie, Phil

Hofman, Rick Hellreigel and Jim MNalepka clambered
ashore at Linke Waterfall Bay on the mocky shores of Great
Barmicr Island, as the Rose-Moélle smashed 1o preces bensath
them. Omn =ither side of the bay was a line of rogped and
inhospitable coastline, impossible to penetrate from s level,
The wreck siie was the only cove in the area where the bush ran
down to the shore offening a way out, Had the Rose-Moglle
drifted a few hundred metres either side of the cove their story
might have had a tragic ending.

After their ordeal Jim Malepka broke up wath hes girlfriend
and retumed io the United States; Rick Hellreigel and Phil
Hofman resumed their former lives with their families; John
Glennie turned his back on the sea and boatbuilding and is
pursuing & new career writing and lectuning. Except for Rick
and Jim, none of the crew of the Rose-MoElle keep in touch.

June Phare, published by Viking, RRPF 534950 |
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By Murry Engle
Star-Fulletin Wriler

C. Nicholas Dunn awoke on
the sixth moy after
shipwrecked 80
Rica, intending to kill himself,
Luckily, ke decided to struggle
0.

“Just then, three miles away,
Epp-zirad the 720-fool Venus
iamond of the Hachiuma

L

JaEan. no said.

1L was built 10 narr]r 8,000
cars, but empty, looked. [ike {he
Liggest parking garage in the
w0

;bridge wing,  Noth

CarSh i ';Sﬂ\! e& [

Looked L:kefheé@;resf Par

+. had only ane flare, so 1 took &
oombrror, and started d.l:mln%
«flashes at the bridge. It

b SOmUng. A e

o8 off ﬁtﬁ_ ~ "1 was cry

d

i } .':‘I'm gonna be
gaved.' When it got within a
fourth ‘of & mile, 1 realized it .

Wi o run me over, |
‘. dove ﬁuﬁ" flare gun. ..

" “WHEN IT WAS . within 30

s feet, 'l shot the fla i "
Steamship Co. Lid. out of Kobe, ! Lo flare at_the

hap-
. I hadn't cocked ¢ a[ﬁun.
en [ shot it over the raifin
in front of the bridge window, -
'l saw no one, It passed like
a ghost ship;'a bow wave flip-

coming straight at me, [
E-.!.:: % k2 ] ]‘i'

gl
]
i
-

4
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)esgﬁgr te Sailor

Pﬂng the rm knnt:k:h:g me 20
I got back in and watched
the ship thinking I ‘was

Eu.lng ter It
epniarum.m i ! mﬂe.

“I'nsluwdnwn.thn"dudtnls

ch fuel oil. 1 cut
s
ara
fu llﬁ-:\u:lauenr and g m:pq 4
"This week, ‘at the Sheraton
:I‘:lnr:m Kaiulani, where ha i
rosling and planning to buy a
#0-foot cotameran, he said he'd
never forgel the rescue ship's

WHEN HE GOT aboard  the
Japanese ship, Dunn sald, "I
threw my arms arnund the
chiel officer and sob
put me in a2 Mitsubishi mkup
and we drove surreally, at

aver tha

breakneck
circelar lots up 16 car decks™
BEEdNP WI:IPE

After a h:l.t
and a -in at

nutlrh:-d h!: moth-
est gnd headed for

less, the s
er in HIE}'

Dunn, o ' commercial pilot
from ey We.'st Fla., left fe
tle in Nn-.lnmher fnr that zail of

- Honolulu

crow or the Jan. 28 arrival in
.Honoluha.- ~ & o AT TurltluI'lln.iJ,m.i
¥
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Enlliunad from Page I]nu

‘a lifetime on his 28-foot trima-
ran, L'Escargot. It was to be a
five-month trip, down the West
Coast, to Mexico and Costa
Riea,  through the Panama
_ﬂanaf up to Jamaica, the Cai-
mans, maybe over to Cuba a;nd
back to Key West.

-In-Newport Beach, Calif., he
mp :10: rerig and add &
satellite navigation system and
then he-was on bis way, sailing
2nd renewing 'nend.shpa. from
other vovages. With two 45-foot
boats, he formed a CONVoYy.

CROSSING THE Gulf of Te
huante o for the rou hest
];ﬂn the cruise, he too

fix om Jan. 22 120 miles c-l‘I
Costa Rica's codst.

“The autn ot was 'hn:-ken. 50
that n tied the tiller to
keep on nnurse s0 I could get
dry, eat, sit.on the_ bunk. and
ﬁtnnt q]eep, bt I did™ "

e awoke in the ‘dark” hull,
falling naked out of the 'L'Hml:
with the hoat canted-ata 96
-_d'egree angﬁe nnd“wuwr rnsh-

in

;Ie ﬂur h&tl:h dm
through. swam from under-
neath the overturned boat and
shot up on- the underside of
the wing between the main
bull and a pontoon, "which [
straddled but kept getting
washed of "

Settling to 20 degrees, the
boat re a missing deck
penel, one plerced pontoon and
the main hull, both under
water, the other pontoom ex-

ed. Dunn said it apparently
ﬁ struck a submerged obiect.

"I hoped there was enough
alr in the hull that I'd he able
to live in it. It was eerie, swim-

=

Shipwrecked Sailor Says
Rescue Was Case of Luck -

- "The ‘cook said that

:asJ climbed back on

the dinghy, a 17-foot
hammerhead shark was
circling me. If | hadn’t

~ shot ‘the flare when
~and where | did, the
deck officers, taking a

suns.-gh! ‘wouldn't ﬁﬂ'ﬁﬂ

.« Seen | i

ming through the upside down

-cockpit, more-so when I lost a

contact lens. I swam with. the
Foud eye closed =0 [ wonoldn't
ose the other. It was life of

death to go back !.1:1.. I wouldn't

have enough air back if
there was no lit ir:! e hull."” .
*.- INSIDE, HE jammed uﬂder
the -:haﬂ table,

lntﬂ
:fmtnfalrhu&ehnge.
squatted " in water up to- his
shnulders. He found a watar-

EE flashlight, stored water-

, and nt dungarees and
a swaater out, he
lost _.Hllt‘ ﬂ«tﬂl_:ar contact lens. :
Wi £ Sin coming u
decided to get the d.lngh:.rp'rd
left partially inflated in 2 l:l:n
toon. I'd se.aled it in good.”
ing repeatedly, he opened the
hatch, ripped it off and, with a
screwdriver, atratched on the
date, his lon and "S08."
Bf midafternoon he'd gotten
the bouvant raft down, owut,
around and up, blown up and
stashed  with water, four
oranges, a can of chilf and a
"space blanket. which was not
nearly as effective as adver-

& have a sea turtle w!fth hnms of T

“aborted sail to Alaska.

Y

tised,” Dunn said. He'd hﬂen
mvmg‘.l...!hmim

Warmedbyth&wn,hem-;
tled in for the n to =

its back start nipping his I:lai':kv:.
gide. As he threw him down- .-
wind, the seas picked up. He
couldn’t sleep for bailing. |

AFTER THE DINGHY tipped
mrer. he \&:t it u“’-l.-gh'r. and‘-‘
b0 get arr
wetuult and a [llotation f :rul
weather suit, laft over from an -

Coming up from one dive, he
gaw a freighter a mile off, He
shot five of his six flares, but it
went on over the horizon.

“In the suit, zalt water sores
formed the second day all over
my bedy,” he said,” “It was
i:u.mhersnme and  not  very
warm. [ never slept long.
Mightmares n the secom

t. I'd be In a Hexlcln hotel

foreard bt .a - hot

shower, good food, a warm

bed. Then a wave would m:]:l.
I was shivering uncontroliably.

During thhi.t [:.Eﬂ days,
averturned ate Tﬂn
ly, scared away a shar u%

drifting away from the
shipping lane. It was then he
almost En etf
“Luck saved me” Dunn said.
“My dinghy had been recover-
ed from the sea by a boat off
Mexico. The Japaness captain
changed course at midnight
rather then noon, or they
wouldve mizzed me.

"The cook said that as T
climbed back on the dinghy, a
IT-foot hammerhead shark was
elrcling me. If [ hadn't shot the
flare when and where [ did,
twe deck officers, taking a sun-
Hght, wouldn't have seeq it.”
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I-Kiribati fisherman's 36-day ordeal at sea

On September 4th I-KEiribati fisherman Tetuai Bina lost sight of land
while fishing from his cance, and drifted for 36 days without food or water
before being rescued by a passing Japanese longliner 400 miles from his home
village. The November 18th issue of the I-Kiribati weekly newspaper 'Te Uekara'
contains Mr Bina's account of his ordeal, and warns of the dangers facing
unwary small boat fishermen.

"It was dawn when one of my daughters and I dragged my cance to
sea. It was a one-man sailing canoe. As soon as my canoe could float
I boarded it and sailed to a place where I thought I could get a good
catch, T knew the current was strong and that it would drag me away
from the land but I thought T could manage to get back easily., I
first lost sight of land after chasing a school of fish, which led me
awvay from the land. The current was also in the same direction and
when 1 tried to turn back, I couldn't. I knew then that I was lost.

"The first few days 1 ate my catch and drank their blood. Then 1
was left with no food and drink. 1 decided to fleat beside my canoe
to cool my body vhich was dry. 1 did not stay there long in fear of
the sharks which often circled my cance. It was getting dark, so 1
propped up my sail to shield mysell from the eold night breeze.
Before sleeping I prayed and recited a verse from the Bible I knew

, well, sang a few hymns and then lay down. I have a wife and children
and at that moment 1 begdn to think of them, wntil at last I fell
asleap.

"l woke up the next morning at dawn and said my usual prayers.
No rain had fallen and I had no food sc I sat down depressed and ever
so lonely. My only hope was in God Almighty so I prayed again. This
was my fourth day at sea, and on this day I lay down on my chest,
dangling my feet in water as hour by hour 1 prayed tirelessly.

"I did not know how long I stayed like that, I suddealy felt
something banging into my feet. I turned and sav a turtle diving
away. Quickly 1 dived after it opening my eyes so that I could not
lose it. 1 caught it, killed it and drank its blood. I ate some of
its Fflesh and kept the rest which kept me going for one week. At the
end of the week 1 had nothing left, For a faw days I had no food but
I never got tired of praying for help.

"One day a bird (red footed booby) came and sat on my head. I
caught it and drank its blood and ate every part of its flesh, brain
and sven the intestines which 1 cleaned with seawater. At dusk I
prayed: "Jeaus, you are the way to life, please guide me to land if
it is your will™. After praying I prepared myself to sleep and just
when I was about te lie down another bird came and sat on my head. [
caught this one, drank its blood and kept the flesh for the next day.

"l woke up the next morning, said my prayers with nothing on my
mind but to reach land. After saying my prayers this time, a lot of
birds came and some settled on my head, and some on my canoe. I
caught as many as [ could; some of them I ate and the rest, I tied to

my cance alive, to be eaten later. It took me Ctwo weeks to eat all
the birds,

- @
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"sfter those two weeks with food and drink from the birds, T
began to realise the fact that it had not rained. At this time rain
elouds gathered overhead and then floated away, leaving me praying
harder. I1f it rained, it did not rain where 1 was but further away.

“"One night it stormed. I thought the howling winds would capsize
my canoe or the huge waves would sink it. [ did not know what to do
to keep me warm so I stood up, sat down again, shivered and even
cried, Crying did not help so I started singing hymns, putting into
pictures the words of the songs and I thank God for giving me hope
and courage, during these dreadful moments.

"on the day I was found, I had had no food for days and 1 had
given up hope of reaching land. I had prepared wmyself before death
came. I made a sort of hammock with some ropes on which I was going
to lie, tied and covered with the sail, All was completed and I was
lying down on my deathbed covered with my sail. It was not very long
after I lay down when I heard a horn blown twice. | peeped from under
the sail and saw a ship to the west of me. 1 got up as guickly as 1
could and waved hard to attract the ¢rews attention. It was no use.
The ship just went on its way and spon it was out of sight. As soon
as it disappeared I collapsed onto my canoe and started crying. It
was about three o'clock in the afternoon.

"] did not give up hope. I prayed and prayed, harder than I had
ever prayed that the ship be returned to pick me up. At about ([ive
a'elock in the afterncon I sighted the ship heading towards ma. After
a while it reached me but it hit the back of my canoe breaking it.
Aboard the ship with my canoe the crew asked my name and where 1l came
from. I rold them that I came from Makin. On hearing this they told
me that they would drop me at Makin after Cthree days. On the third
day which was a Friday we finally reached Makin at about 7 in the
morning',

Second International Conference on Warm Water Aquaculture Announced

The Hawaii Campus of the Brigham Young University has announced that
its second International Conference on Warm Water Aquaculture is to be held at
Laie, Hawaii from February 5-8 1985.

Whereas the first conference, held in 1983, focussed specifically on
crustaceans, the second conference will be devoted to topics dealing with the
culture of commercially important finfish, Sessions are envisaged on; Hatchery
Technology and Larval Biology; Maturation, Spawning and Breeding; Mutrition,
Feeds and Feeding Practices; Diseases and Predators; Growout Management
Tachniques and Water Quality; Production Economics and Marketing; Government
Support and Attitudes; and Legal Aspects of Fish Farming.

Participants are encouraged to present papers at the meeting, @ither
orally or by preparing a poster presentation. The deadline for the submission
of abstracts of such papers is June lsc 1984.

More details can be obtained from Professor T. Aaron Lim, Division of
Continuing Education, Brigham Young University, Hawaii Campus, Laie, Hawaii
96762, USA.
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FISHERIES NEWSLETTER

No. 27 October - December 1983

This issua ...

«+++ containg a new occasional feature, ‘'Abstracts', which

introduced at the suggestion of one of our readers, and which specifi
addresses the problems associated with the dissemination of marine res
information in the SPC region,

The function of the 'Abstracts' section is to announce the exis
of Ffisheries-related documentation produced in SPC member countries but
widely ecirculated. A good deal of literature falls inte this cate
including, for instance, project documents or reports of ongoing work which
written informally, often in a hurry and distributed only to those immedi
connected with the project in question, Material of this type may never re
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a wider circulation despite its potential usefulness to technical staff working

on gimilar projects elsewhere in the Pacific.

In the ‘Abstracts' feature we will (with the permisgion of
duthors) briefly describe "limited-distribution' doeuments of this natur
give information on contacts for those who wish to obtain copies
definition, the type of literature we hope to cover will be wery limit
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availability. We will not be including jourmal publications, major books or

other material 1likely to appear in academic bibliographies or refe
listings.

'Abstracts' appears for the first time on an experimental basis
its regular or occasional inclusion in future issues will depend upon resp
Readers who . ara involwed in  or  aware of the  production
"limited-distribution' documents of potential technical interest to fish
specialists in the SPC region are invited to write in with.information and
possible, sample copies.
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Carl Nicholas Dunn stoed on

5 capsized trimaran and fired
ai {lare at the approaching
freighter.

i He was almost disappointed,
He recalls. His rescue would be
almiost "too easy,” coming after
only a day adrift in the eastern
Bacific.

iHe fired four or five more

o flares.

-

L s

«iBut the freighter, about a
miile away al itz closest point,
Kepl going, and a heavy feeling
of dread washed over the sail-
or, With only one flare lefl, he

EC:.-‘h'fnl.rhnd the ship dizappear

. Fags
‘_’

et Lhe horizon.

“ il was more than heartbro-

ken.” he said.

40- -old

e NIRRT D a
- cpmmercial seaplane pilot from

.. was salling his
»-foot  trimaran from  San

Diego to Florida w it cap-
glzed about B0 miles off the
ebast of Cozla Hica on Jan. 32

His ordeal ended six days Taler,
whein o Japanese automobile
carrier rezcued him under al-
gt miraculous circumstances.

*I'm a very lucky man,”

Lasy’ rescue fails;

Carl Nicholas Dunn
"Maore than hearbroken'

: -._l i
Dunn admitted after the ship,

the Venus Diamond, dropped
him off Thursday afternoon in
Hanclulu.

Dunn was salling at night

through bad weather toward
the Papama Canal when his
boat collided with what he be-
dieves Lo be a submerged log. 1
~ He was thrown naked ints
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capsize
the rough seas, I:iu.'l managed to
into the water, The  trimaran

did not sink, but turned over, .

and Dunn ted his raft io it
. By swimming underwrler

| through the submerged hatch
of the boat and groping around -

the cabin, he salvaged a half-

gallon containér of water, four

oranges and a can of chili, -

get his 5-fool rubber dinghy

FEB B, (786 Honpliviv

-

One of Dunn's contact ienses

had washed out when he was
thrown overboard: And in feat

of losing the other, he kept that
ey cloged, relying on his poor

/200 viston In the other to
gpol supplies. f

Another ship appeared, about .

4 to 5 miles away, but Dunn

chose not to risk his last flare.
“At night, it was very cold,"

he said in an inlerview. “Afiep

the first night, 1 realized I

woltld die of expogure if I didn't
gel my survival gear.”

A day-long effort was requir-
ed o retrieve hie foul-weather

-clothing, stowed in a hard-to-

get-to locker with & stuck Jatch.
The next few nighls might
have been bearable but for the
heavy seas and 20-mph wings.
“Every hall hour or
wave would brezk over Lthe

a
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sailor spen

gnd fIl it with water, and I'd
have to bail with half a cannis-
ter 1 had my flares in” said
guq.n. “Uneontirollable shiver-

’ ?n a recurring dream, he sald,
his boat would be anchored in a
quiet cove near a Mexican vils
lage. The owner of Lhe hotel
ould come down and Invite
him to stay in one of his hotel
tooms, w were warm and
IFE‘%Il"ul'g:‘t. this great sense of
well-being, and then I'd wake
Pp and I'd be lying In six
inches of cold water.” i
: His emergency locator trans-
mitter, called an EFPIRB, went
dead on the fourth day, Lwice
its expected life. (These signals
¢an be picked up by satellite
Elml transferred to a ground sta-
{13 % N i
" Dunn had sunscreen and lip-
gereen, so he did nhot burn, but
gores developed on his hands
and feet from ealtwdter expo-
iaura. ] .
The
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He hit at their ‘eyes with
E‘iﬂmm
way,

A 5-fool shork visited one
night, bul also wenl away.

Az morning broke the slxth
day, Dunn sgald. he decided to
kili himself rather than spend
another cold night in the open
rafi.

“The idea wag growing in me
that if 1 was going to be oul
here for 30, 40 days, what a
lousy way to go. And maybe I
should find a way to end it
qujl:-k.l'

Butl az the day grew warm,
he said, he reconsidered. :

The captain of the Venus Dia-
mond, Dunn was told later, rou-
tinely changed course every
noon 1o glay on a greal-elocle
toute over long distances. On
Jan. 27, for some reagon Lhe
captain could not explain, he
changed direction at midnight.

Dunn spotted the ship the
pext day when il was thres
miles away, heading directly
for him. With a mirror, he
flashed sunlight at it

“I was all choked up,”" he ro-

&« palled. "1 was going to be

gaved. Then I noticed” she had-
n't slowed dpwn and =thought,

ds week at sea

I [
i 1

! oy

‘Oh, shit, she docsn't see me.' I
dove for the sail bag and got.
my flare gun and shol almost}
directly up at the bridge. 1 wab3
in guile an agitated state,” T,

The flare gun misfired. Dunns
pulled the trigger again, and
the flare chot slmost vertizally -
at the bridge. 4

Secands later, the ship’ I.'ml-'i
wake overturned the raft and}
threw Dunn into the waler.
The open sail bag donated it#™
cpntents Lo the depths.

. On Lhe ship's bridge, Dunt
heard later, one of the officers

glanced up after taking a seXs '/

tant reading, He saw somethi
flazkh by ithe window, /

“If I'd hawve fired the i
time, he wouldn't have seen L")
Dunn said. ' g

Dunn righted the dinghy and
watched the ghip grow distant
“] was slaring al it, lrying to
eoncentrale my mental powers’
on it," he said. "When 1 real-
jzed she was really making a-
turn, 1 probably filled up the,
Boal with waler worse Lthar the .
waves cracking over the top.”

A 10-fool hemmerhead waa

L

circling when they picked him

up.
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U.5. DEPARTMENT OF COMMERCE
Mational Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southwest Fisherles Center
Honolulu Laboratory
5. Roosgveir P. 0. Box 3830
,1}-].::-.?7 =OFS Honolulu, Hawall 96812

ﬁt’e-}mfs{; FL 33040

ed
5/a3/Fé

February 12, 1986 F/5WC2:GHB

Mr. Carl Nicholas Dunn

¢/o Princess EKaiulani Hotel
120 Kaiulani Avenue
Honolulu, HI 96815

Dear Mr. Dunn:

I am interested in obtaining more information about the =sea
turtles you sighted while adrift in the eastern Pacific after
yvour trimaran capsized. Your encounter with these animals was
mentioned in a newspaper article that appeared in the Honolulu
Advertiser on February 8, 1986 (copy enclosed). It would be
helpful to our research program on sea turtles if you would
provide whatever information possible on the following subjects.

l. The approximate laEgtude and longitude of fhe 2
Allg: =008, Bovdas = Pl mﬁ-ﬁ F

Eightinqﬂi&'ﬂm@' e Hdc;é, W-Sw (¥ ;ﬁz’fﬂ;ﬁww
2. The number of turtles seen. 3

3. The approximate sizes of the turtles (estimate of
shell length--one, two, or three feet). L
Fiand

4. The time of day fdgi or nié%t ).

5. What the turtles may have been feeding upon (besides
your raft!).

6. The species of sea turtles sighted (identification
sheets with dBwings and photographs have bean
enclosed).

You will probably be interested to know that, on at least two
previous occasions, sailors adrift in the egstern Pacific
survived by eating sea turtles that came arcund their raft. 1In
addition, there is a well-documented case of a2 woman in the
Philippines being kept afloat for two days by a large sea

turtle following a shipwreck. I can provide you with more
information on these'cases, if you wish.



2

I look forward to hearing from you at vour earliest
convenience. A postpaid sel f-addressed envelope has been
enclosed to make it easier for you to respond. Or, if you
prefer, just send me a telephone number where you can be

reached. I presume that you have now returned to the mainland
United States.

Best regards,

cerely,

George H. Balazs
Zoologist

Enclosure
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March 21, 1992
Dear George..

Your note written while flying into Honolulu from Japan arrived
yesterday and will hasten to reply while I enjoy a lull in my book
publishing activities. 11 of the top NYC publishers rejected my story
which forced me to publish on my own. The challenge is fascinating,
educational and has my vital joices flowing once again. I hope to have
my work to a printer by late next week and books ready to sell by mud
June latest. I like the story and it draws tears every time I edit it..I hope
others feel the same.

Now to your letter..I cannot identify the turtle we caught and ate
from the "Hawaiian Sea Turtle" brochure. Simonne identifies it as the
turtle used in the olden days to manufacture eye-glass frames..I will
make a trip to our library to research the subject further..it's easier to
reach a positive conclusion with two eye-witnesses and [ am sure we
can come up with a positive ID.

Dr. Bolton at theUniversity of Florida in Gainesville, whom [
visited last summer, suggested that the turtles that virtually lived with
us, the ones with the large black rings around their eyes, were Black
Sea Turtles. Actually, we remember many details of the trip as many of
our moments weren't all that stressful. We had many calm, peaceful
days...beautiful sunsets..easy breezes.. no sharks..['ll enclose a chapter
I wrote labeled Sharks for your perusal. ['d appreciate a note should
you find anything that may be out of line.

We didn't eat more turtles because I was convinced that their size
and strength would prove too much for us. I operated on the principal
that we could survive without food but if we punctured the raft in an
attempt to catch food we would die. We were surrounded by thousands
of mahi-mahi and other varieties of fish dolphins but I dared not try to
catch one for I could not see clearly how I could fight it and land it
without endangering the raft. One day while fishing, after catching two
fairly large triple tails..and they put up a good fight and have many long
hard dorsal spines..I decided..like many a fisherman..to go after one
more small fish for bait,.the two triple tails would more than feed us but
I couldn't resist trying my luck once again..I always fished with my bait
an inch or two under the surface so I could watch it. This time I



carelessly let it dropped four or five feet and suddenly received a hard
jerk. I pulled and placed the hook. Damn, I thought..I caught a
shark..and with my only hook..I kept it down there while I figured out
what to do...I had Sim place the sail bag over the air chamber to protect
it and hold the pole while I ran the line back up through the eye on the
end and pulled on the line while looking over the side. My surprise was
total when I saw I had a big bull dolphin..40-45 pounds...exactly what
I'd been dreaming about eating. My appetite was kept alive by the
dolphin's habit of jumping six or more feet clear of the surface to land
flat with a resounding slap..to celebrate the joy of living, I presume
..every day and night while we had calm weather, we'd hear the
dolphins hit the water..what surprised me was that this bull wasn't
fighting like it should. We got all ready and in a second I tugged it
aboard, onto the sailbag on my lap, wrapped the bag around it and held
it tight..we exploded with joy and laughter..we did it!! I stabbed the
dolphin with my knife, it died and soon later I posed for a snap with the
dolphin across my lap and a triple tail in one hand..when we cut into the
dolphin..it was mushy and smelled bad. I tasted it and gagged..the fish
was practically dead when we caught it..without a second thought we
dropped it over the side where it sank like a rock...our appetite for the
great tasting triple-tails dampened.

All of the Black sea turtles we met were 30 to 36" inches in
diameter..and weighed, I would venture, a hundred pounds or more. I
never once considered taking one on..I have no doubt we would have
met with disaster should I have attempted to kill one. Their struggles
when caught in one of the lines hanging off the side made me respect
their strength. Ultimately, after battling many a drowning turtle caught
in the loose hanging life lines raft manufacturers are forced to provide
on the outside of rafts..I cut all lines loose. I dared not fight an adult sea
turtle. The nails on their flippers were sharp and when in stress they
react violently..I'm afraid the raft would have lost that battle. Handling
the small wrtle we caught was a two person job..if we had a solid
dinghy I would have tried for a larger one but the small plastic raft
presented no viable way to board a large turtle, contain it, then cut its
throat while it lashed out with beak and four flippers..I have a lot of
respect for the turtles..lethargic and all, when nailed they put up one
hell of a fight..the abundance of trigger fish precluded the need to
search further for food...I caught 20 plus triple tails and rainbow



runners and more than 300 trigger fish..all but one or two with my
hands, The Lord made all that possible. All for now..let's stay in
touch..regards..
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LIFE AMIDST THE WORLD
OF SHARKS

Simonne and I agree without reservation on one point: were it
not for the shark population in the Pacific Ocean, our 66 day, 1200
mile voyage in a six foot plastic raft would have been a breeze.
Except for the first five and the last six days sharks continuously
menaced us with instant death. Sharks battered the raft at all hours,
day and night. The same sharks travelled along with us while we
drifted 600 miles. We could tell they were the same sharks by their
time of arrival and pattern of attack. Two had tags.

1 labeled one bunch of sharks that paid us a daily wisit
"SHARK PACK." They called on us every day for five weeks at
between ten and eleven in the morning, They may have attacked at
night as well but it was impossible to tell. It was easy to spot
"SHARK PACK." Two of the sharks had tags. One five footer had a
white one inch round tag just ahead of its dorsal fin. The other, a six
foot lemon shark wore a two inch long tag alongside the dorsal fin.
Sims' good Franco-Italian blood exploded during their visits. "I
would like to meet the PEEG who tagged these monsters instead of
blasting them!" she would exclaim again and again. As time passed
our relationship with "SHARK PACK" evolved from sheer terror at
their very first call to deja’ vu towards the end of our voyage.

We still remember vividly the first time a shark hit our raft. It
happened on day 5 after two in the morning. Up to that moment our
nights had been more or less pleasant, We'd sleep four to six hours
at a time if the seas were not pounding and the raft did not need air.
We had nothing more o worry about than a turtle or two a day,
getting found and what to use for bait when our food rah out. That
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first bash completely changed our life style.

Seas at that time were four to six feet on 25 foot swells,
relatively easy going. Once every hour or so a wave bigger than
average would come boiling towards us and give the raft a good
wash. After two nights, we were growing accustomed to the roar of
breaking waves and the crash splash that followed. We even napped
between soakings. Then of a sudden the raft is struck so violently
both of us jump. I thought a fifty foot breaker had washed over us.
Sim leaned over and whispered "Shark!." We embraced tightly, I
shushed needlessly for the only sound around came from two
pounding hearts,

The next crash spun the raft around 180 degrees. My side was
now to leeward, not good since I was using my extra weight to
windward for stability. Five more slaps in a row put us into a real
panic. Neither of us moved. Not a word was said. I held Simonne
tightly, my mind wildly trying to sort out this new situation. Whack.
Whack., Whack again. Sim whispered, "Pray." We prayed. The
shark left. Too tense to sleep, we held each other tightly until dawn.

During the following three days sharks battered the raft
regularly, day and night. Our reaction was always the same. Panic.
We embraced tightly and prayed. Over the next 50 days sharks
whacked our raft more than 3500 times, As days passed we observed
how they approached and slapped our tiny vessel. This led us to the
why behind their behavior.

Sharks as we know them now have been around for a long
time, over 25,000,000 years. Their roots go back even further, to the
Middle Devonian Period, 375,000,000 years ago. Twenty seven
species of sharks attack man and boats. Most sharks are scavengers
and carnivorous., We saw several hammerhead sharks. They eat
everything from a wide variety of fish including other sharks to
turtles, birds, seals, squid, garbage (including plastic) and carrion.
Fortunately a particular plastic raft was not on its menu du jour. All
sharks love warm water except the Great White which will go
anywhere for a meal. The water temperature during our entire
voyage ranged between 24 to 26 degrees C (78 to 82 F), a perfect
habitat for sharks. From day ten onwards, we were surrounded
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continuously by these predators.

Whenever I started to fish T would first take a look around to
determine what was around. The sharks were always there. On calm
and sunny days our giant underwater aquarium held hundreds of fish
of various varieties, at different levels, with sharks intermixed at all
depths with fish of all sizes. The fish did not appear at all concerned
with the presence of the sharks and the sharks never made a move
against a member of our growing "family." Whenever the fish
population disappeared [ started to worry.

Smaller sharks remained close to the surface and near the
raft. Large sharks approached from below and would circle the raft
in ever shallower orbits, "SHARK PACK" was an exception. Often
they came surfing in, fins out of the water much like dolphins and at
the last second duck under the raft. Some had a great time zipping
between our ballast bags. One devil got his daily kicks by whacking
inside the ballast bags. Sharks segregate according to size which
protects the smaller individuals from predation by the larger ones.
There was a regular "nipping" order, with the leader demanding and
receiving plenty of space,

Mature sharks segregate by sex and come together only
during the mating season. When parturition is imminent, the female
moves to a nursery area, gives birth, and leaves her offspring with
other newborn. Floating slowly along, we picked up increasing
numbers of small sharks that looked to us for protection. Sharks
have a slow rate of growth, one to three inches per year. Males of
the same age stick together because if they mix with larger sharks
they will become part of the days menu. The twenty to thirty sharks
in "SHARK PACK" were all five to six feet long.

Although we couldn't tell a male shark from a female as it
zipped by, I feel all sharks that whacked the raft were males
fulfilling a mating ritual etched eons ago. We had over two months
to view and take note of their behavior and the conclusions we have
reached are based on hundreds of observations. A shark marks its
territory or presence by spraying, as do many species in the animal
kingdom. With a virtwally empty ocean, our raft, travelling at a top
speed over the bottom of one knot, became a favorite outlet for the
sex drive of all the local male shark population.
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A typical day would begin at ten in the morning with a whack
of two by immature sharks of less than two feet. As the day
progressed, larger and larger sharks would swim by and we got the
impression each was driven to remove the scent left by our earlier
admirers. At 1030 "SHARK PACK" would arrive and keep us
entertained with an hour of punishment. When the "PACK" left, we
would relax, meditate and prepare for lunch. Sim would grasp the
opportunity to chew me out for the 912th time for getting her into
this horrible situation from where she would never get out alive and
thus never see her babies again who would never know what
happened, etc, etc. T lost count of the times I prayed for a shark,

After noon I usuvally started fishing, Though our raft was
always surrounded by sharks, none came close while I fished.
Occasionally very small sharks went for the bait but it was never
seriously approached by a mature shark. Large sharks circled in ten
feet of water but never approached my bait...1 not why. During our
voyage I landed more than 330 fish and disposed of each carcass
over the side. The trigger fish would move in first then hurriedly
give space to the first shark which would gulp the remains.

Right around four in the afternoon sharks would pummel the
raft again a couple of times, never too intensely. Usually, it was a
member of the runt pack that resided full time under the raft. Dusk
was normally one of our quister moments. Simonne would read the
psalms, then we'd pray, watch the sunset if any, and prepare our
sleeping quarters for the evening. As the sky slowly changed from
day to night, the immatures were replaced by the BIG ONES. 1
spotted them first around sundown during our third week. At least
twice as long as the raft, several monster sharks circled ten feet
away. At first T couldn't tell what it was. Later [ saw the
unmistakable shape of a hammerhead. Others were mature silkies.
Obviously, a BIG ONE never touched us,

Some sharks circled the raft in one direction to strike all four
sides progressively. Others, would whack one side, skip two sides,
and appear from below to whack the fourth side. Many times, a
shark shot from under the raft, went out ten feet and turned back. As
it shot towards the raft it would turn belly up at thelast moment.
When even with the raft it would spray it with an oily substance.
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Still belly up, the shark would deal the raft a violent whack with its
tail, Often, the raft would spin from the blow. The shark continued
to circle and whack the raft again and again, to punish us without
mercy.

We had to fight back or risk losing the raft. One moming, a
three foot lemon shark tried my patience by whacking all four sides
of the raft over and again. I prepared the heavy half of our fishing
rod and lay in wait with rod poised harpoon fashion. As the shark
approached and tumed bottom side up I gave it a good zonk on the
belly. It flipped its tail, soaking me. T declared WAR! Its next pass
was a swim-by to check out what had happened. I caught the shark
between the eyes. It left the area. We weren't bothered by sharks
during the next three hours. Success.

From this moment on, our approach to sharks changed to that
of aggressor. No longer were we going to placidly await obvious
disaster. Experience taught us that a lone shark would first approach
the raft from the depths and slowly circle towards the surface, On its
first close approach it would merely brush the sides of the raft. This
became our signal to get ready. Simonne was much more sensitive to
sharks than I, and oftentimes I would ask her "Was that a wave or a
shark?" If a shark, I would sit up, get the pole ready and wait.

Sometimes, the shark vanished, but more often it would circle
under the raft and come back for another try. I had to remain alert
and nail it before it got excited and increased speed. This approach
considerably reduced damage to the raft and to our nervous systems.
Unfortunately, there were a bunch of non-conforming sharks that
remained unimpressed by my bonking skills. They whacked the raft
no matter what we did.

Darkness enveloped the raft minutes after sunset. No
lingering tropical cornucopia of colors in the deep Pacific. Just
shades of grey. The shark population normally gave us a break until
after 10 at night. We would get a hit or two just before midnight, but
nothing very scary. All hell would break loose sometime around two
in the moming. The first time it happened I was sure we had been
run over by a freighter. This shark appeared nightly, during more
than forty nights. Besides arriving at the same time every -night, the
attack pattern was always the same.
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Faster than a destroyer at flank speed, it would zoom past all
four sides of the raft, spraying and whacking, spraying and
whacking. 1 would splash, bonk, and even yell at it. I hit it many
times. None of my tactics worked, During all the shark attacks
Simonne prayed intensely. After days trying to subdue our 2 am
fiend physically without success I gave up. Lying down, with the raft
receiving incredible punishment, I prayed. Our prayers seldom failed
to be acted on at once,

Many sharks attacked at night or during the day during
violent rain storms. Some storms lasted 36 hours. In this case our
only defense against sharks was prayer. We would pray and the
sharks would leave. I never ceased to be amazed. Often, after [ had
prayed and the sharks had backed off, my mind would wander.
Whack. Just a reminder to keep praying. Once our two AM shark
left, life quieted down until mid-morning.

When fishing, I had always to be on the lookout. To keep from
losing my only hook, I would keep the bait small and never more
than six inches below the surface.
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ASSOCIATION OF FISHES WITH FLOTSAM IN THE
OFFSHORE WATERS OF CENTRAL AMERICA

By Joux R, HusTer, Fithery Biologist (Research), AND CHARLES T. MITCHELL Fishery Aid
BUREAL OF COMMERCIAL FisHERIES Tuns RESOURCES LABURATORY, LA JOLLA, CALIF. 9238

ABSTRACT

During April, May, June, and October, 1963, o total
of T8 purse seine collections were made of the fishes
sasncinted with flosting objects. Nearly ali of these
collecrions were from the offshore waters of Costa Kica,
Fwelve families of fishes {Loboridae, Carangidae, Cory-
phuenidag, Bbuliidae, REyphosidae, Pomaceniridas,
Seamihridee, Blenn!lldoe, Stromareldae, Mugilidae,
Fobypemidae, and Ralistidas) and 32 sjpecias were repri-
sented in The enflections. Most of the species wene
present during hoth spring and fall, and neatly ol of
the fshes were juveniles.

Nine of The 32 specles, including the 2 most abundant
ones, Carenx cabullyz Ginther and Selar crumenapi-
rhafmus (Blochy, were cavangids, The lengths of two
species, Abudefduf soxarilis (Linnacsus) and Forioda ap.
wire greater 1he farther an object was located from
shore.  Some specles such as C. coballus, Prenes poci-
Firus Meek and Hildebrand, and Canthidermis smaci-
Lofus (Rioch) wore present in almost w complete serles
al juvenile stafes; others as Chromils atrilobata Gill,

The sesociation of fzhes with fosting objecis has
been exploited by a number of Gsheries. Japanese
pole-and-ling fisheries and American purse seine and
live-lmit fisherios take advantage of the association
of vellowfin tuna, Thunnusz albecores (Bonnaterre),
und oceanie skipjack, Kefsuwonus pelamis (Lin-
macus), with algae, logs, and other flotsam (Uda,
1633: MeNeely, 1961}, Uda and Teukushi (1934),
sl Yabe and Mori {1950} veported that Ing-asao-
cisted schools of tune provide a consistently higher

vield perunit fighing effort than unassociated sehools,

Moored rafts of bamboo or palm fronds are used
o attract dolphin-fish, Coryphaene hippurus (Lin-
naeus), in seine fisleges of Japan (Kojima, 1955,

——
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FEMERY BULLETING VOLUME (6, x0. 1

Pseuduperieus prandizguarmiis (Gill), and Agonosforriis
monticela {Bancroft) were represented by only 2 single
juvenile stage. More fishes were collected undec largs
objects than under smiall objects.  The tots] number
of individuals present near moored objects after § days
did not differ from the numbers preaent after 2t or more
days, The coloration of fishes was related o their as-
sociatlon behevior, &ilvery colored fishes did not re-
main as close to the object as did the more derkiy
colored species. Most sduolt fishes, which did not re-
main os mear the oblect as did juveniles, appearsd
beneath an object only intermittently. Ceanthidermis
rricnelatis, howsver, malntained closa contact with
drifting objects both as adults and juveniles. ~

Ohservations of the hehavior of species are discussed

in relntlon o the mechanizms for the gasoclatien of
fish wirh floteam that have been postulated by other
authors. Mone of their hypotheses was supported by
our data,  Additional mechanisms were postulated,

1956, 1960, 1960b, and 1961). Moored cork-slabs
gorve the same purpose for Maltese fishermen (Galea,
1861). Two types of palm-frend rafts are used by
Indonesian fighermen to attract various clupeids,
erombride, Decaplerus spp., and other carangids
(Hardenherg, 1950; Scemarto, 1960). In addition
to these commercially important speciea, many
others of lessar or no commercial valos are also
encountered {Murray and Hjort (1912), Yabe and
Morni {18507, Uchida and Shojima (1958), Besednoy
(10003, Kejima (1960a), Mansueti (1963), and
Gooding and Magnuson').

| Repinald M. Uooding and Fokn J. Magassan—{Thsrvatices un e
eeolopy knd behavior of fshes erowied & driftisg raft near Irawail during tha

firgt 48 hours adrift.  Mamuscrips, Dunms of Conmemial Fisterica Bio-
logkal Latroratory, Hemalubs, Mpwnil
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Gooding and Magnuson reviewed the hypotheses
that have been sdvanced to explain this habit: (1)
attraction by food (smaller fish, algae, decaying
palm fronds, and plankton made more visible by the
ghaile of the object); (2) negative phototaxis m
response to the shadow cast by the object; (3) shel-
ter from predators; and (4) use of the object as a
spawning substrate. They also suggested an addi-
tional hypothesis that floating objects are cleaning
stations where pelagic fishes go to have their para-
sites removed by other figh.

This paper provides information on the ecology
and behavior of fishes associnted with floating ob-
jects in the offshore waters of Central America.
Special attention i& given to the frequency, abun-
dance, and size of the species which compose flotsam-
associated agerepations and how thess charseteristics
are related to the location and size of the ohject.
These studics are the framework upon which future
hehavior investigations will be based. The aim of

" our program is to determing whether o deviee ran be

designod that will he maximally efficient in aggregat-
ing tuna and ekipjack. The potential value to the
tuna fishery of establishing such devices has been
discuesed by Alverson and Wilimovsky (1903).

PROCEDURES

Neady all of our studies were in the offshore
waters of Costa Iiea (fig. 1) because yellowfin funa
and =kipjack are often associated with the fiotsam
in this region {loghook records obtained through the
courteay of the Inter-American Tropical Tuna Clom-
mission). Several collections were near the coast
of scuthern Mexico and 1 nesr Cocos Island. Sam-
ples were collected by encircling flotsam and its
peaociated founs with a small Ijpinch {11 mm.)
streteh-mesh purse seine, 12 feet deep (3.7 m.) and
110 feet (33.5 m.) long (Aasted, MB.)%. An average
of 66 percent of the fishes obwerved beneath an
object were faptured in the seine. Fish larger than
100 mm. standard length may have escaped the net,
and fish smaller than 13 mm. ceessionally swam
through the webbing. When the net was set, fish
tended to stay near the flotsam or even swim up-

~ward. Thus, fish swimming at a depth greater than

the maximum depth of the seine sleo may have
been caught. Sampling errors due to fish escaping
from or entering the seined cylinder of water were
pmhu.b]y small.

r'lh,.nl.'l..-l 1, Ansted, & milnfngure purss wiae e sgpturing small pelaeks
Peateey.  Mamemoript, Butiad of Ceoissercinl Fiaeries Tuioa :l-l'wll'-h"n'i
Lsboratury, La Jolla, Calif,
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" during October, Of thess samples, 62 were of fishe

Twenty-three purse seine collections of fishes we
made during April, May, and June, 1963, lIHi

—— —I——- |.IlIl . —

associnted with naturally ocourring flotsam, andy
were of fishes eollected beneath moored logs, buowy
anid other obijects, k|
After a eollection was made, the success of the s
was estimated, the object was described and .
ured, and motile and attached organisms were prs)
gerved.  In the October studies, to determinge th
rate and direction of mevement of drifting materiaky

all ohjects were tagged and marked with a small &
prior to relense. Underwater observations ac
einematic photographs were used to deseribe t
behavior and estimate the abundance of fishes. -.'
i

CHARACTERISTICS AND
DISTRIBUTION OF FLOTSAM i

Far more drifting materials were i the study ar:'
in Octaber than in the spring,  The Gulf of Nicom
was littered with foating logs and other plant debrs
The greater abundanoce of floteam in October was o
surprising because rainfalls are usually heavies
during this perod (Peterzon, 158},

Fish were not seen heneath the flotsam in the G u.i
and were only rarely associated with inshore log
hetween Cape Blanco and Piedra Blanca (fig
Northwest of thie area, however, nearly every drif
ing chiect encountered had its own associated fs
population. Mozt often these objects were rggre
gated in areas of current convergence.

During April, May, and June, currents in the am
usyally set northwest at an estimated 2 knots; e
rents alao et northwest during Octaber but were ool
as strong.  Three logs tagged in October and

recovered had drifted northwest at 0.28, 0.435,
.33 knot.

Only one of the drifting ohjects sampled 'nm;t
tached invertebrates—goose barnscles, Conchoderm
virgatum (Spengler). This species and other goosSf
barnacles of the genus Lepas were found in quantitf
on moored objects after 14 or more days. '

Adult and megalops grapsoid erabs of the gens |
Plagusia were numerous on nearly all logs. 18
dividuals in the megalops stage frequently wers
swimming nenr drifting objects, ¥

. __._..L..A..i-u-:-l-ri- L

SEASONAL VARIATION IN
OCCURRENCE OF FISH |

Over 12,000 fishes were captured beneath floating
phjerts in this study; 12 families and 52 species wargy

U.8. FISH AND WILDLIFE BERVIOE
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mpresented. The seientific name, family, and sea- There was little seasonal variation in the oecur-
Egl:rf otcurrence of these spévies are presented in - rence of species. Twenty-Tour of the total of 32
= L. Abbreviated names arc ueed in the text spu:_m'ci; were captured or observed during both

subsequent tables. spring und fall. The seasonal ocenreence of adult
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seombrids can be ascribed to variation in eollection
methods rather than to seasonal differences,  Adulg
fripate mackerel, Awuxia “thazard, black skipjack, )
Euthynnus lineaius, preanic glipjocl, and yellowfin.
tuna were present during both seasons, and all are
lmown to assoeiate with fintsam. i

The meuntain mullet, Agonostomi monticol, Wias
not in the spring collections but ocenrred in 10 of the:
47 fall collections. This species inhabits marine
waters.only as a prejuvenile (Ebeling, 1961). Thus:
ita nocurrence in only the fall eollections eould ba
due to & seasonal difference in reproductive activities.

The remainder of the species that were taken e
ing only 1 season wera relatively uncommon in the
collections. Their absence during 1 senson cold he:
due to chanee alone.

LIFE STAGE OF FISHES
ASSOCIATED WITH FLOTSAM

Nearly all of the fishes observed and eaptured be-
neath drifting ohjects were juveniles; however, aclule
sharks, Corcharhinus limbalus {Muller and Henle)
and Carcharhinus azurens (Gilbert and Starks], and.
achools of adult Careny eaballus, Selar crumnﬁm-l
thalwus, Coryphoena kippurue, Beetalor oeyurus, and
Euthynnus lincatus wene gheerved. With the ex-§ .
ception of S. eopirus, these adults did not swim as
close to the object as did the emaller fishes, and they !
remained near it only for short periods. None of
these adults were captured by the small purse seine.
Rame were captuved, however, by other methodas
Owing to the infrequent capture of these adults and’
to the diffieulty of ascertaining whether or nob they
were in fact associated with a particular objectd
our presentation is limited to the fishes eaptured by
the small seine. Conthidermis maculafus wos the
ouly species that frequently oeenrred both as adult
and juvenile; both stages were eaptured in the seinres

Ta determine if the size of the fizhes was related
1o the distance of an object from shore, the shortest
distanee to the shore from the loeation of each col=
lectinn was measured to the nearest nautical il
The length measurements of species from different
collections eaptured at the same distance from slire
were combined, and a mean and cange were estab-
Lished (figs. 2, 3, ond 4. 7

The mesn snd minimum length of Abudefduf
snratilis and Serioln sp. increased with the distance
of an ohject from shove (ehi-square test for two inde-
pendent  samples, p<C.0) 1y—figa, 2 and 3. The

1.8, FISH AND WILDLIFE SERVICE
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DISTANGE FROM SHORE
MAUTICAL MILES

Fierne 2 —Range and mean stondsrd length of Abudefduf
s=rntilis collected beneath flolsam in the offshore waters of
Central America ol various distanoes fram shore, Broken
Enes indicate range for spring eollection, solid lines, rangn
for fall eoliections.  Open circles indieate mesn for spring,
Blled eircles, mean for full; circles without bars indicate
single fish.  Upper numerals are total mumber of Abudefduf
enptured in Fpring of 1963, lower numerals, foll 1003,
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DISTERDE FROMW SHORE
REUTICAL MILES

Fistre A —Range and mean standard temgeth of Serisla sp,
callscted twneath flatasm in the offshore waters of Central
America af various distances from shoto.  Broken lines in-
dente ringe for epring eqllections, solid livas range for fll
eodlertions, Open direles indicate mean for spring, fillsd
tircles misan for Tall; eireles without bars bsdicate singla
fish. Upper mumerals nre total nuniber of Serial £ fag-
tared in spring of 13, lower numeerals, fall af 10463,

FLOTSAM IN OFFSHORE WATERS

I
maximum size of these two species did not show this
change, The mean length of Seler crumenaphthal-
musz also increased with distance, but this change was
not as marked as in the other two species (fig. 4).
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DIFTERCE FROM SHORE
‘HnI.I.'TII:l.I__ KILER

Finvke 4 —Range and mesn standard length of Selar eru-
rartnphitheliiis collectod beneath flotear io the ofshors
wakers of Ceniiral Amerion ot varous distances from shora,
Broken lines indieate rangs for spring oellestions, enlid linen,
range for Tl eollections, Opon circles indieate menn Fop
spring, filled circles, mean for fall. Upper mumerals are
tolal numbor of Selor capiored in spring of 1063, lower
narnerals, full of 1963,

Alruedefduf saralilis spawns inghore on rocks or reefs,
and the males defend the cluteh of ezze (R, Rosen-
blatt, personal eommunication): thus, larvas and
Juveniles of thiz gpecies may be more abundant in-
shore, Tt seems possible that individuals e ptured
offehore were originally recruited to the object in-
ghore and accompanied it as it drifted away from
fand. The larger size of the offshore specimens
could be attributed to growth while the fish were
associated with the ohject.

In the remainder of the fishes no obvious relation
was evident between the distance from shore and
the minimum or mean length; however, the ranges
of sizes at which these fishes were associnted with
fiotsam differed widely. ' Some species were repre-
eented by almost a complete series of juvenile tages,
Corone enballus and Prencs pacificns gre yood exam-
ples of this group (fig. 5).  Less abundant species in
this group were Elagaiis biptnnulaties, Kyphosus gle-
gans, Seciafor ocyurus, and Canthidermis moculofus

17
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Frovne b—Longth frequency for Peeoes pecificus, Perude-
peneua grordisgromis, Carenz caballis, nnd Chromiz atriils-
bode. MNumbers are todals for comhbined spring and ol

. collections,

{table 1), The size range of juveniles of other

apecies was extromely restricted.  Chrosids alrilebala

and Peeudupeneus grondispeemis had this eompact
type of size distribution (fig. 5). Other species, not
figured, which also had a limited size range included

Apgonosiomus meonticoln, Polydactylus approzimans,

andl Blenniolus brevipinnds.  Paeuwdupenews, Chiromis,

Agonoglomus, and Polydectylus have pelagic juvenile

stages but as adults inhabit other areas.  The upper

gize limit of these species in our collections probably
wasg determined by the size at which they end the
pelagic phase of their lives.

- Blennioluz brevipinnis 18 o small species; females

19.5 mm. long can be sexually mature (Krejsa.

1960). Adults and juveniles have been found near

drifting logs as well as among rocks and coral heads

in inshore areas (Krejsa, 1060). Apparently for
both adultz and juveniles of this epecies, drifting
objects are a suitable pelagic substitute for inshore
habitats.
FREQUENCY, ABUNDANCE, AND
DOMINANCE OF FISHES
COLLECTED BENEATH FLOTSAM

The characters used by Fager and McGowan
{(1963) for the analyaia of zooplankton populations
were used to describe the structure of the Hotzam-

18

peenviuted appregabions of Gsh: (1) frequency—ih
total number of collections in which & species g
eurred: (2} abundance—the range and mediag o

. the numbers of individuals per collection in whidh

the species wis found; and (3) dominance—the
pumber of samples in which o particular species g
a group inchuling this species comprised 50 porcen
or more of the tote] number of individaals in o giveg
collection.  As the structure of the populations g

the spring was similar to thet in the fall, the twm

geries of collections were combined to caleulate thes

etatistics.

Fifteen of the 32 species hoad frequencies greats
than 10,  These were ranked from 1 to 15 on th
hasis of their frequency, median abundance, and
dominance.  Tied values were given the averape of
the ranks (table 2 and fig. G).  The remainder of the
gpecies was ranked only by frequency {table 3).
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Ficrre f.—Ecologicsl chorncters of the 1 species most fn
quently coptured bensath flotsam in the affshors waters
Central America in 1968, Each species was ranked sepss
retely by fregrency, the todn] number of eollections in whic

the speciss cocarred; abundance, madian of the numbars o
individuals per pollection in which the species was foundf]
und dfamiinanes, the number of collestions in which a specs|

was among those making up 50 pereent of the imdivido

Lines indieate the rank held by each species in the t

rankings. Values upon which ranks were hassd are sh

in each column,  In the second column, parentheses ol
the range of the pumber of individaals per eollection of
pecurrence,  For darity, we separabed the 15 species inind
proupa: left Lalf of figure, speries whose ranked abundoze
was the same ns or lower than the ranked frequency; aod
right half, species whese vanked abandance was higher tha
the ranked Frequency.  The tein] oumber of callecticod
wan Tl
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Nine of the 32 species were eorangids, and all but
1 of these, Serivla collrurni, were AmOnE the 15 most
frequent species.  The earangid, C. bl was Dy
far the most frequent, sbundont, and dominant
species collected.  This fish cantribyted 50 percent
or more of the individuals in more than half of the
collections. Selar crumenophifialmus, also a caran-
gid, ranked second in frequency, abundance, and
dominance. No other family was represented a8
frequently in the collections.  The family Kyphosi-
dae was represented by four species but only one,
Sectafor neyerus, orewrred i more than 10 eollections.

On the hasis of their rank Ly frequency, alon-
danes, and dominanes, the 15 most frequent species
can be divided into three groups: {1) sprcies that
occupied about the same rank in all three catlegories;

FLOTS AN 1% OFFSHORE WATERR

(2} species that were captured frequently but were
not abundant in the collections in which they oc-
curred; and (3) species eaptured less frequently that
were abundant in the eollections in which they oe-
surred. The three highest ranking epecies, C.
calailus, Selar crumenophthalmis, and’ Psenes paci-
ficus were in the first group. A budefiduf giratilia
and Blewniolus brevipinnis exemplify the second
proup, and Chromis airilobata and Canthideringg ma-
culatug the thied,

The factors responeible for the differences in fre-
quency and ahundance of species are unknown,
For some species, evidence augeested that schooling
wie a significant factor. All of the 15 most fre-
gquently captured species, except Abedefiduf and
Rlsnniotis, schooled either with theoir own or other
species beneath flotsam. Aludefduf remained near
the object and appeared to defend small territories;
Blenniolus maintained contact with the surface of
the object and were not apgregated, Possibly the
solitary or individual habils of thesc gpecies were
responsible for their lower abundanee. Juvenile
Chromis school at the stage ot which they associate
with flotsam. This species was dominant in BEVER
of eight collections made in the same arch on the
same day. The median number of individuals in
these geven collections wis 199, {hromis was domi-
naot only onee in the remainder of the collections,
and the median number of fish per eollection Wes .
two., The irregular abundance of Chromis could
be ascribed to a tendency toward the recruitment
of an entire school.
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Canthidermis maculafvs also was & schooling ape-
gies and tended to be ahundant in the collections in
which it oceurred. This species did not show the
limited temporal and regional abundance deseribed
for juvenile Chromis, but the distribution of Car-
thidermis appeared to extend farther to-sea than
other species. The collection farthest from shore
{200 nautical miles) contained 87 Conthidermis and
4 Balistes polylepis. Only Canthidermis was ob-
sarved heneath other drifting material in the same
area. ‘The four B. pelylepiz were located inside the
eavity of a large bamboo stem and probably did not
represent o usual component of high-seas pEgrega-
tiems. Had we taken more collections from flotsam
drifting 100 or more nautical miles from shore we
feel the frequencies for Canthidermis would have
inerensed proportionately.

Decaplerus sp. ranked ffth in abundasnce but only
onee dominated & collection. This species nearly
always schooled with Seler crumenophthalimies but
was loss abundant in the mixed achools,  Decoplerus
was captired without Selor in only 7 of 19 collec-
tions. Thus whenever a large number of Decaplerus

- was taken, the number of Selar wae usually larger.
Henee, Decaplerus ramely dorinated o eollection.

The use of only the numbers of ndividuals for the
determination of dominance instesd of numbers and
weights obseured some of the relations among

“gpecies.  Had weights as well as numbers heen used,
Canthidermiz and Psenes probably would have
dominated more collections and Chromis, Peeudu-
peneus, and Abudefduf fewer.  Owing to their large
size range and shundance, little difference woulid be
expected in the values for C. caballuz and Selar.

OBJECT SIZE

To determine if the length or the number of fishes
was related to the size of the object, we recorded for
each collection the velume of the object in cubie
centimeters, the total number of fishes eaptured, and
the mean length of all fishes in the pollection. Of
tha two variables only the number of imdividuals in
the collection was obviously related to the volume of
the object, Collections made benesth large objects
tended to be larger than those taken heneath smaller
objects (tahle 4).

Field ohservations indicated that the frequency
of oeeurrence of larger fishes may be related to the
size of the object. The largest object studied, an
entire tree, was too large to be encom passed by the
purse seine. The tree was 1 m. in dismeter at the

) |

root section, had a trunk diameter of 0.3 m. and was§
over 10 m. long. Associated with the tree was the
largest aggregation of adult fishes seen during the |

study. There were large schools of pdult Sectalor |

peyurus, Canthidermis maculatus, Coryphaena hip-§
puris, and Euthyanus lineatus in addition to oo !
merous juvenile fishes, A portion of the school of §
adult Sectator is shown in figure 7A, and in 7B somed
of the adult Canthidermis ave shown among the
branches of the tree. For comparison, two groups i
of juvenile fishes that were sssocisted with twod

amaller objects are pictured in TC and TD. Yaba

TABLE 4. —Number of pollections made of fahés arancinfed wild
objects of [heee wize cosss and Be by of fahes thesed
palfections eoninined 1

[t tiir werm nad in the offshore widers of Costms] Ametics bn LLLaE
Colltinns from nlgects I-'

| al diffiment ol
~Fen | frishie centimutrs] Toal
in colleetlom) ¥ o
1 -A050 EDoL-bon o 1083, DO L5, DOxs MK
Numhear MiEmber Nirmber Kimhsr Number &
T M ] [ 1] ]
1R .. | 14 ] E
A0E-1030__ 1} 19 11 a5
Tﬁl.l'...i 1 ah 25 l EE!

1 T arllertinns simlited owing to ek of voluns mEnsremasls.

and Mori {1950) eaptured, by hook and line, fishes &
associated with a tree of similar dimensions (1 m. in+
diarneter at the butt and 15 m. long). The langthsd
of the fish of the species they captured exceeded the4
lengths of the fish in our purse seine eollections by
ahout & factor of 10. In our study, the juvenils
fishes that were associated with the tree were of the
same species and about the same size as those col
lectod beneath smaller objects. Thus the size o
the ohject appeared to be related to the presence o
ahsence of large or adult fishes rather than differ-
pnces among juveniles.

ARTIFICIAL MOORED OBJECTS

To study the rate of reeruitment of fishes to ﬂﬁﬂ-t-'i
ing materials, eight objects of various types were 4
mooved near the Costa Riean cohst for periods of 135
hours to 46 days. *Six objects were not visited from§
the time they were moored until the day the collee-
tion was made.  Two balsa Jogs were moored in-the |
same locality ot the same time and were ohserved
daily until colleetions were made on the fifth dy.
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Fravke T—Vishos prsoriated with drifting objects in the offshore waters of Central Amorica in 1963, A, a schoo! of sduli

Aeciador ecyurig mssovinted with an entive tres; the smal] fish in baskground were juvenile Sdar eremennpddbaline,

B, an

secreention of adult Canthidermds moendeius in the branches of the sama treo; all bt thres had o dark codosation. O, a
g of Javenile Preres pocificus, Nouerafes duclor, eod other parangids beneath o drifting plank; Paenes ara in a densa
elump direetly bolow the plank, Neweratsz can be recognkeed by the presense of dork vertieal bors, 13, juvenile ondkis
Airrmis macidoluve, Newerote dudlor, snd varions juvenile carpngids heneath o drifting log.

Divers made daily eounts of the number of individu-
als of each gpecies beneath each of the two logs.  The
volumes of the two balea logs caleulated from their
measurements were 0.021 m.? {log A) and 0.065 m.?
(leg 1),

Counts of the number of individuale beneath logs
Aand B were 20 and 965 for the second day and 121
and B0 for the third day. - By the fourth day it was
not possible to make an accurate tabulation because
the number of fish under each log was well over 100,
On the fifth day 198 individuals were eaptured under

FLOTsAN 1% OFFEHORE WATERS

log A and 349 under log B, Prior to being moored
log B was encounterad 27 miles from shore and 286
fish representing 8 species wers captured at that time,
Thus more fish were captured after the log was
moored 5 days than were eollected when the log was
drifting 27 miles from shore. Fewer species were
reprezented, however. The larger number of indi-
viduals captured beneath log B rmay reflect the
difference in volume of the logs.

Although logs A and B were moored only 100 m.
apart, their associated fish populations differed in
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species composition, Jominant epecies, and the Lime
at which each aptcleswuﬁmtnbaerved- Noordered
recruitment of species Wwas evident (table 5).

The number of fish collected beneath infinted
truck inner tubes varied greatly (table 6. . 1l the
tubes were identical in size amd shape with the except~
tion of the tube that had 10 maonila lines attached.

After periods longer than 5 days the number of fish

collected beneath the tubes did mot incresse sub-
stantially with time through 20 or more days. The
number of fish appears to increase rapidly during the
first few days and thereafter to remain &t about the
game level.

Because & drifting object passes through inshore
gpawning Rress, juveniles of species that spawn
inshore would be expected to be more abundant
beneath o drifting object than beneath an object
moored offshore. Abudefduf saxalilis and perhapsa
Seripla sp. spawned inslore. Both species showed &

TApLx 5.—Species recruited to toeo hulaa oge, A (poliome, (021
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high frequency in the fall collections, but neither woa
found under the two balss logs moored in the f i
With these two exceptions, no difference existed iy
the species composition or in the size of the individug
als between populations of fishes associated with
monred ohjects and thoze associated with dofti .
obhjacts, ﬂﬂi

BEHAVIOR

DISTRIBUTION AND FRIGHT BEHAVIOR

D e

When disturbed, nearly all species swum townrdd
the drifting object and maintained a position muc
oloser to it than when undisturbed. The fishes
ehowed this behavior when & school of =.--.-"
Stenella grofmani, passed a log, whien four porpoise
Tursiopa sp., presed nearby, when & sehool of blacls
skipjack approached a log, and when a shark, Cars
gharhinue azirens, SRR beneath a log. The move
ments of & diver, skiff, and the research vessel alza
induced this response. The fishes rapidly habity
ated to the movement of the euthoard skilf; aftes
several passes of the skiff near the same log the fear
reaction no longer coubd be evoled.

Anst species showed & marked phange in behavien
when disturbed. Abudefduf saralilis frequently en
spred holes or crevasses on the surface of the log
The kyphosids moved in and out of holes and svam
back and forth mpidly over the log so close to it Lhak
their fins almost touched it. Sehools of all species
hecame more compact; sometimes individeals tha
were a part of a diffuse ageregation of several xpetiq'.
separated into monotypie schools. For example]
when only a few Chrowie pfrilobrta were preseo
under undisturbed conditions they remained with
the carangids in & loose aggregation, but when frighg
ened they formed & compact monotypie school. §

The fesr response produced & marked verticall
ctratification of species heneath the object, Speci=l
distributed at varous distances from the log, of
members of & common loose aggregation, separais
into discrete rompact groups. I Jarge numbers o
fishes were grouped in this manner the distributio
usually resembled & cone, the apex of which wes &
the underside of the object. The base was 151 l
formed by a large group of juvenile Selar cramendy
thalmus and Decaplerie &p. The fiah were alwayl
in this position when the ohject was approached
the ressarch vesdel or the skiff It was only aftes
the skifi had been near the log for a half hour 0
Jonger that the fish lost these more rigid gronpiti

|
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and strayed from their posibion divectly beneath
.M“!:,tn tho fizh were yndisturbed, the econical dis-
gribartinn beneath the log was not apparent, owing
s movements in the horizontal plane and the break-
wg up of groups.  The mixed school of . coballis,

" Rippes, (. marginaias, Elagatiz bipinnulatus, and
1::,,.”_1 pacifices broke up into smaller units, and
these ui times moved at least 15 m. away from the
object.  Juvenile kyphogids swani 1.5 to 3 m. away
from the object but did not range as far as the
juvenile carmangids. Adult Conthidermis maculatus
frequently swam beyond the limit of wvisibility—
15 m.—and returned to the object. Abudefiluf sara-
pilis and Blenniolus brevipinnis, on the other hand,
always remained near the object.

The relative vertical position of species usually
was maintained under both disturbed and wndis-
turbed conditions. Those species that imcreased
their horizontal range when uwndisturbed ales in-
creased, (o o leezer extent, their vertical rangs of
movements, The juvenile kyphosids ewam as deep
as 1.5 m, below the object ; Preudupeneus, Decaplerus,
and Selar were obeerved at g depth of 12 m. (limit
of visibility from the surface). Adult Canfhidermis
wne the only species whose relotive vertioal position
clanped markedly, Under disturbed conditions this
steries was often among those occupying o position
cise 1o the object, but after the disturbance had
erasrd they ranged from the surface to depths over

12 m. Juvenile Canthidermis, on the other hand,
oeoupiod the eame relative vertical position under
disturbed and undisturbed conditions,

Commonly the rezponses of juvenile fish to a -:Infh

ing abject differed from thoes of the adult. Adults
gwam decper, ranged farther, and appesved beneath
the object less frequently than did juveniles.  'With
the exception of adult Seclalor and Canfhidermids,
they did not always respond to movements of the
akif by moving toward the object as did all the
juvenile fishes. If was not pogsible, therofore, to be
pertain that adult Euthynnus Bnestus, Corgplzena
Fippurus, Caranz caballus, or Selar crumenophihalmus
were truly associated with & particular object.

PFOSITION RELATIVE TO OBJECT AND
LATERAL BODY COLORATION

The lateral coloration of the fishes and their posi-
tion relative to the object were correlated. The _
gpecies that remained clossst to the lop were darker
than were those that mamtained greater distances
from the object ar dseociated with the ohject only
intermittently (table 7). For example, Abudefduf
sxralilis, Pecnes pactficus, all species of Caranz, the
kyphosids, Blemiolus revipinnds, and Lolotes poet-
Jiens, were yellow, brown, or black and remained
near the log.  On the other hand, Chromis atrilobala,
brownish above, silvery below, occupied a deeper
position, and Selar erumenephithalnue and Desap-
feruz gp., which were glvery, regularly oecupied the

"
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deepest position of all Lhe permanently associated
fishes. This relationship suggests a protective ad-
vantage afforded by the log other than the physical
obstruction of predators. The dark brown, yellow,
and black of the cosely associated species was well
adapted to the colors of the most commonly oeeur-
ring flotsam. Thus, when assoviated with Hotsam,
the more darkly colored species were probably less
comspicions to predators than when isolated. From
examination of fisles associated with fotsam in the
Atlantic, Murray and Hjort (1912} made similar

- gpeculations. They also suggested that Nawcrates

ducter, blue with darker fransverse beis, might
oceupy an intermediate position between the organ-
isms strongly associsted with floteam and those
whieh moerely live near drifting objects,

Although both Canthidermis masulatia amd Poly-
daetylus approcimens had o pelagic coloration, they
were frequently near the object when frightened.
The fright reaction of Polydactylus differed from that
of other species. These fish formed a compect

- mapidly moving gehool o few centimeters below the

water surface. The school moved about near the
ohject but never below it.  Adult Ca nifidermis wien
nndisturbed swam deeper and ranged farther from
the object than all the vellow, brown, and hlack
gpecies. When frightened they moved to 0 1o 3 m.
below the object. Thus, this aperies occupied &
position in keeping with its pelagic coloration only
under undisturbed conditions,  Canthidermis has the
ability to turn from the normal pelagic coloration,
blue with white spots, to black, Juveniles and
adults had intermediste color phases as well as
pelagic and dark phases.

Within the same species, coloration appeared to
reflact differences in the behavior of association.
The silvery adult . coballus did not maintain close
contact with an object and appeared bensath it only
intermittently. The yellowish juvenile O, eaballus,
on the other hand, maintained close contact with the
objent. Gonding and Magnuson (see footnote 1)
reported that when Paenes pocificus was peanciated
with their raft it was yellow, but unassociated indi-
viduals woere silvery.

FEEDIMNG BEHAVIOR

Adult Canthidermis, Alutera, and juvenile Elagatis
frequently were seen feeding on colonial salps.  Once
we gaw three Conthidernis nipping the base of the

neck and legs of & green turtle,  On no other oreasion
did we see this species engaged in aetivities that

24
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pould be interpreted as parasite cleaning,  Oeeasion- |
ally juvenile kyphosids were observed snapping of |
the surface of a log or branch, Juvenile Abwdefduf
ghowed thiz behavior move frequently, ;
Adult Corgphaena hipperus frequently pursued |
amaller fishes Incated beneath flotsam.  We did notd
sea themrcapture fish, but the stomach of an adulty
Coryphaena taken by hook and line contained aj
Carane coballvs.  Frequently fishes with Interal |
lesions. were seen beneath logs. These included
Carane caballus, Conthidermis maculetus, and Elogalis |
bipinnulafus, |
Two sehools of skipjack, and one of yellowfin tuns
were associated with logs in the study area and were-
seined by American tuna fishermen. When the.
hoats reached port, stomach contents of fish from,
each sehool were examined and the lengths of thes
figh determined, Fuphausiids and myetophids wers -
the dominant food orgenisms in the stomachs of
skipjaok, and the portunid erab, Porfurus affinis, in
the stomachs of vellowfin tuna.  Only seven stom-
achs contpined fishes—earangids and scombrids—
that may have been associated with flotaam (fable 8).
Stomachs from each of the three schools contained.
debris of the kind usually found near drifting logs:
{pieres of wood, thoms, and bird feathers).

Tapre B—Oreurrenee of Tolnrre-resorimed fokes fin e alom-
achs of two schools of oesrnie slippack, end oue ackool of -
Tnacfin durea apsorinted with Folsmi fr offshore wirders of Crne
dral Amerieg e 1983
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COURTSHIP BEHAVIOR

No egs of any kind were found attached to the
flotsam. Some species observed near drifting objects
were, however, in reproduttive condition, Three
ripe male blick skipjack were raptured from 8
school near a large drifting teee.  Underwater obser-
vations of these fish rovealed a high frequency of
wobbling and chasing. This behavier was gimilar
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s that described by Magnuzon ani Prescott® for the
reproduetive hehavior of Pacific bonite, Sarda chil-
-.-q.u'-s_{'l:'m'iﬁl‘:'a 1

Neerly all the adult male and femnale Canfiidermis
marulpius captured in the fall were ripe. On one
cerasion these figh ghowed what may have besn
rourtship hehavior, hut no spawning was observed.

TRANSFER OF FISHES TO
OTHER OBJECTS AND HOMING

. Some species were attracted to the skiff when it

drifted slongeide & floating object.  Only the fishes
that oceupied upper positions in the aggregation,
sch e juvenile Caranx coballus, Feenes pacificiE,
Elapatis bipinnulaius, Kyphoaua elegars, and Secfafor
scywrus, showed this behavior. The more deeply
positioned species, Selar erumenophihalmus, Decap-
berus sp., Pecudupeneus grandisguamis, and Chromis
ateiiohatn did not transfer to the skiff. Those species
meost clisely a=eociated with the surface of the object,
Abudrfduf sazatilis and Blenniols brevipinnds, did
not transier unjess the original object was removed
from the water, Transfers to the skiff were only
temporary. The fishes swam beneath the skiff,
setnsined there o few minutes, and then returned to
the original object. Aovements hack and forth
from the object to the skiff lasted no longer than
% minutes; thereafter, the fish remained heneath
the original ohject.

Two sttempts were made to transfer the fish
pomilation of a log to & 4= by S-foot (122 cm. by
237 em.), 15-ineh {6 mm.) thick plywond sheet. A
log with a fish population was attached to the ply-
mnod eheet 21 hours; then the two objects were
separatid. During daylight, underwater obgerva-
tions were made while the two objects were attached
and aiter they were parted. At ne time did the
fishes congregate benenth the plywood sheet. They
remained beneath the origingl object during the 24
hours the ohjects were attached and after they were
separated. The experiment was repeated ; this time,
il':'"l'ﬂ!'-ﬂ'ﬂims of unraveled La-inch {13 mm, } manils
tine were attached at 10-cm. intervals in three rows
to the underside of the plywood. The rope pro-
dured a dense mass of filaments,  After 214 hours
B 'n*f the fishes Lind transferred from the originel
log 10 the phywood, hut 1 hour after the plywood was

-:_H“ 4. Mugnusiis und Joks H. Presoott—Coartship, Indimidion, feed:
wn] e i o Extaviar of Pacific bunitae [Bgrda clalicusisd,  Aazn-
l-'i A Bamewu of Commeseial Fishesies Hinlogical Labsestesy, Honoluh,
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freed from the original object, over 100 C. caballus
had been recruited to the plywood.

The failure of fiehes to form a permanent associa-
tion with new ohjeets, a skiflf or plywood gheet, when
already associated with another object suggests that
a more familiar object may have a higher valence.

Ten adult Canthidermis moculaius were captured,

tagmed, and released separately; four were released
7 % m. from their original log, four at 15'm. and two
af 305 m.  Omne hour and 30 minutes later, three of
those released at 7.5 m. and three released at 15 m.
had returned.  Neither of the fish released at 30.5 m.
returned. Conceivably the fish planted at the preat-
o=t distance could not see the log.  The recapture of
fish planted at lesser distances suggested that they
may return to their log when it is within visual range.

RUBRING BEHAVIOR

Adulte of Corgphaena kippurus, Canthidermis mac-
wlafus, and Sectafor ocyurus frequently mbbed their
dorsal surfaee or sides against the logs and the skiff.
An entire school of adult’ Seclafor showed this
behavior.

SEA SNAKES

We frequently ohserved the sea gnake, Pelamiis
platurus, swimming near the surface. Often a small
sehool of fish of the genus Polydactylus was below a
apaka. Om three occasions the snake was feeding.
It began to swim backwards; the echooled fish

reversed dieetion and began swimming with their-

heads oriented toward the tail of the smake. The
snake then captured fish from the school by a rapid
thrust of the head and anterior portion of the body,
directed either to the side and posteriorly or down-
ward and posteriorly.

Klanber {1933) also observed P. platurus feed on
fish schooled beneath it. !

Klawe (1964) examined the stomachs of 56 I
platurus from the eastern tropical Pacifie, In the
2% which contained food, Polpdactylus approzimans
was the most abundant food, Pseudupeneus grondia-
guamiz wae second, and Mugilidae third. One indi-
vidual each of Selar crumensphihelmus, Caranz hip-
pos, and Fistularia corneta also were found, Except
for . cormete we captured all of these species beneath
flotsam, and there waz no differenes in size between
the fishes we collected and those in the stomachs of
seq sngkes.  Apparently P. platurus takes advantage
of the habit of some gpecies to congregate beneath
flotsam,
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ECOLOGICAL INTERPRETATION

Fishes were recruited rapidly to moored ohjects,
The numbér beneath objects mooved & days and the
number beneath those moored 20 or more days did
not differ.  Goose barnacles were attached to all four
objects mnared 14 days or longer, but they were
found on only one drifting object, Thas, all but
ane of the drifting ohjects probably had heen at 260
not longer than 14 days,  Rapid recruitment appears

 to be characteristic of the formation of flotsam-

assoviated fzh aggregations. Hardenberg (1950)
reported that Indonesian fishermen harvesl the fishes
beneath their palm frond rafts at intervals of several
days., Gooding and Mapgnuzon (see footnote 1)
gtated that fishes were reeruited to their mft minutes
after it was set adrift.

Recruitment of fishes followed no particular
sequence, Small collections containing only a few
fich were not necessarily all of one species. The
spacies composition snd order of recruitment of
fishes to two balsi logs moored 100 m. apart were
dissimilar.

The same species dominated our collections in both
fall and spring. Bimilavities were marked between
the families and genera represented in our study area
and those reported from other arens (Urhida and
Shojima, -1958; Besednov, 1960; Kojima, 196U
Mansueti, 1963),  Juvenile carangids were by far the
most Impuljl‘tﬂ.nt. family in terms of abundance, num-
ber of epecies, and dominance. They were also by far
the most frequently reported flotsam associate from
other arens. Other families of fishes commonly
enicountered in this study and frequently reported by
other authors included the Scombridae, Balistidae,
Kyphosidae, and Stromateidas.

The presence of attached invertebrates on floating
ohjects appesared not to influence the occurrence of
fish species.  The only drifting object that had goose
barnacles attached did not have & species composi-
tion different from that of objects without the
barnacles. Although barnacles were present on each
of four ohjects moored 14 or more days, the species
composttion of the aggrezations of fish did not differ
from those of objerts moored much shorter periods,

Many of the fiotsam-associated fishes were school-
ing apecies.  We believe that the habit of schooling
and of association with drifting materials may be
related. Two scombrids, Ketswwonus pelomis and
Thunnus olbacares, not only associate with inert
materials but also with large sharks and whales, and
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T albaeares 15 a common assoeciate of porpoise schools
{Uda end Tsukushi, 1934; and unpublished logbool
records of the Inter-American Tropical Tona Com-
miesion). The earangid, Nawerafes ducfor, known for
its associntion with sharks (Dales, 1957), also was
found beneath flotsam in this and n other stodies
{Murrny and Hjort, 1013;. Galea, t961). AMlany
fishes school at times with fish other than their own
species.  Kaltsuwwonns pelamiz and Thunnas albecares
echool together (Orange, Schasfer, and Larmie, 1957},
and juvenile Selar crumenophthalmus and Decaplerus
gp. wers ohsarved schooling together in this study.
Trachurus symimelricis (Ayres), a carnngid associate
af Aotsnm in southern California waters, schools with
Seomber japonicus Houttuyn and Sardinops sagaz
{Jenyns)? and nssociates with jellyfish {Limbaugh,
1955). The tendencies of Gehes to associate with
living animals other than their own species and to
assoeiate with inevt drifting materinls may be related.
Atz (1953) suggested, among other possibilities that
an aggregating companion for a echooling fish eould
represent merely “a simple point of reference for
aptical fixation'. Flotsam coulidl Function in this
eapacity for schooling fishes.

A schooling mechanism cannot expliin the pres-
enee of all the associated species. Bome fishes did

not achool, and for others alternative mechanisms
are equally plausible. Mechanisms postulated by -

pther authors were: attraction to food, negative
phototactic reaponse to the shadow of the ahbject,
ghelter from predators, presence of spawning sub-
strate, and parasite-cleaning symbiosis.

Owing to the infrequent oecurrence of flotsam-
associated fishes in the stomachs of predators the
food hypothesis probably can be eliminated for
predacieus adults.

For juveniles and nonpiscivorous adult fishes the

food hypothesis would not apply, as the drifting
materinls were usually devoid of attached inverte-
brates and algae that would provide food. That
fishes were ptiraorted because plankion wes more
visible in the shadow cast by the object sl seems
unlikely, because the fishes did not remain in the
ghadow. Furthermore, plywood sheets that cnat
large ehadows were less effective in attracting fish
than were objects that produced smaller shadows,
That all the juvenile fisHes and adult Centhidermis
maculoing and Sectator ccyurns swam toward and
beneath the object when predators appeared, sug-

1 [Tagrutilished data, Bareaw ol Commersial Fisleriza, Ta Jolls, Cafiornls,
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prat= the azsociation bas a eelective advantage.  ‘This
behnvior was not, however, a mechanism for the
as=oriaiion, becanse fishés remained near the object
in the absence of prodators,

Tse of the object a& a spawning substrate would
spply only to adult fishes.  Adults, however, repre-
seniedd only a small portion of the total individuals
presont.  Adulfs of two species, Futhymnus lneafus
and Conthidermis maculatus, were in reproductive
eondition.  Euitfynnus does not have attached BEES,
bowever {Calking and Klawe, 1963), and no eggs
were found on any of the floating materials.

The cleaning-station hypothesis sugrested by
Gooding and Magnuson (see footnote 1) could apply
onlyv to some of the fishes., Canthidermis moeulofus
alone showed behavior that could possibly be infer-
preted as cleaning.  This species was taken in only
14 of the 70 collections. Exeept in the collection
made farthest from shore, where Canthidermis and
Balistes polylepis were the only epecies present, no
differences in the species composition were evident in
the coliections that contained Conthidermiz. Thus,
if Canthidermis regularly consumes parasites of other
fishes the activity does not appear to influence the
presence of these fishes,

Artificial reels established in sandy loeations
rapidly attract groups of fishes that would not other-
wise inhahit these arens (Curlisle ot al., 1964). The
artificial reef provides the habitat requirements for
eertain fisles in an otlerwiss unsuitable area.  Simi-
larly, u drifting object may provide a syitable habitat
for inzhora fishes that have pelagic juvenile stages
or that have become displaced from shore, This
explanation ssems to be plausible for the pregence of
Abwdefiluf savatilis, Blenniolus brevipinnds, Bulisies
polyiepis, and other species. The very restricted
size range of Chromis afrilobafa and Peeudupensis
rrandisguemis suggests that these species are avail-
abie for assoeiation during a limited period.  Many
of the Pecudupencus were near the size at which

metimorphosis takes place, Approaching metamor- -

phosis was indicated by the elight color changes in
som of the individuals and by proneunced changes
I eoloration after the fish were kept in & ghiphoard
Sgquarium 34 hours. Possibly large premetamorphie
Juveniles may be- attracted to objects because of
ehanges associated with metamorphosis: for these
figh the ohject may represent an inshore or non-
pelagic hahitat, )

In summary, we found little evidence to support
the meclanisma postalated by otler authors, Wa
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have suggested two mechanizms: (1) fishes are at-
tracted to drifting materials because the object
funetions as a schooling companion, and (2) for
species not adapted to a pelagie life and others under-
going & change from a pelagie to other modes of
existence, drifting meterials may function as a sub-
stitute for a reef or other substrate. In hoth situa-
tions the object may have the same function, that is,
provide & visual stimulus in an optieal void.

The oecurrence of juvenils fiehes heneath flotsam
was much more frequent than that of adults, That
some gpecies, a8 Chromis afrilolote, Peeudupenens
grandisguamis, and Agonoslomus-monticola, are pels-
gie only a8 juveniles can explain the absence of the -
adults. Of the species that are pelagic as juveniles
and adults, the juveniles were in the viemity of an
object for longer periods and remained eloser to the
object than did the adults. Owing to their larger
size and faster swimming speed, adults are priobakly
less suaceptible to predation. Thus,-for adult fishes
the selective advantage of maintaining a close aesoci-
ation with a drifting object may be small. It is also
possible that developrment is accompanied by an
inereasa in the specificity of the responses of school-
ing fishes to other schooling oompanions, The val-
ence of fiotsam as a schooling object would then be
lowered and intermittent association with drifting
objects might be expected.
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