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P.0. Box 189
Adtkenvale

Australia

Townsville, 4814
Telephone T3-2674

Business: Mational Parks and Wildlife Service
Pallarenda .
Townsville, 4810
Australia
Telephone T4-1411
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SINCE MINETEEM HUNDRED "THE YOICE OF CONSERYATION"

Dr. George Balazs

Naticnal Marine Fisherles Service
F.O0Box 3830

Honolulua

Hawaii 96812

August 29 1984
Dear Geocrge:r

Many thanks for your recent letter. Regarding the entanglement of marine

turtles in fishing gear, we did have one of our French GCuiana leatherbacks

caught in & lobster line in Mew Jerse¥. However, perhaps the most useful reference
for this iz a book you probably have, "rhis Broken Archipelage®™ by James D, Lazell,
Quadrangle Press, 1576.. Lazell found, that, of fifteen Massachugetts area leather=
backs that he had examined, five had been, or still wers, entangled in lobster lines
arourd their right front flipper. He goes on to describe a possible scenario as to
how 1t is usually the right flipper that is involved, HSee pages 191-192 of the book.

Nicholas Mrosevsky has probably also gathered data of this kind in systematic
fashion for his monograph on the leatherback, which was accepted by Harvard Univ-

| ersity Presa, but the press now seems to be changing its mind in rather unethical

fashion ("moving away from single-species monographs™, of some excuse of that kind) .
¥You might drop him & line.

Incidental mortality of olive ridleys in the Orissa area appears to be a serious
problem. Washups of dead turtles are described in the two Indian sea turtle compendia
that were published recently, as well as in Hamadryad, These are ascribed to drowning
in trawl= and gill nets. ¥ar counted 3000 carcasses at Gahirmatha in 1983, but only
S00 in 1984, perhaps reflecting legal controls of commercial fishing in the vicinity
of the arribada beach =- a result of the international write-in-and-complain campaign.
Apparently the arribada in late January 1984 included an estimated 250,000 nesting

turtles on only 5 km of beach -- what a spectacle! See Hamadryad 9, no. 2, p. 12
for details. % g 1 '

I hope these fragments of information will be of use.

All bpat wishes,

8

Peter C. H. Pritchard FPh.D.

FLORIDA AUDUBON SOCIETY

1101 Auduben Way » Maitland, Florids 32751 « (305) 647.2615
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Laptain Sal Litrico
Port Captain Gulf Coast

SOHAT Harine,

Inc.

2040 Guy N. Verger Blwd.
Tampa, FL 33605

Dear Captain Litrico:

UNITED STATES DEPARTMENT OF COMMERCE

Mational Deeanic and Atmospheric Administration
MATIOMAL MARINE FISHERIES SERVICE

SEFC, Panama City Laboratory
3500 Delwood Beach Road
Panama City, FL 32407-7499

.HEI';I' EI 193# FJ"EECE: LHO: rh

Hy Interest in Captain Wotherspoon's observations of extensive areas of
flotsam and concentrations of marine 1ife has prompted me to sesk your permission
to accompany him on one of your vessel's trans-gulf trips. We believe these
observations are apparently related to the oceanographic conditlons responsible
for juvenile sea turtle distribution in the Gulf of Hexico. So little T= knewn
about the pelagle habits of young turtles that this period of their 1ife has
become known as the '"lost year." Therefore, any opportunity we have to document

their occurrence on the high seas will help fill important gaps in our knowledge.
For this reason, Professor Archie Carr, of the University of Florida and |_solicit
your approval to sail with Captain Wotherspoon this spring or summer. (or“&hy

g Other captain that would be agreeahle). 4

£

| We are willing to sign an insurance waiver in order to remove your company

:— from any liability our presence might Incur and will be responsible for all travel

L]

arrangements and expenses to and from the vessel. Also, we understand that you

may have to schedule our trips separately if necessary. It is also our understanding
that our activities must not adversely effect the normal operation of the vessel.

Please Tet us know if this request meets with your approval at your earliest
According to Captain Wotherspoon, It Is difficult to observe these
concentrations of debris and marine 1ife during high sea states. That is the
reason we haven't contacted you earlier. Hopefully, the sea will subside later in
the season and conditions will become more favorable for making cbservations and

convenience,

photography.

CCs

David Wotherspoon

Archie Carr

Sincerely yours,

Larry H. Dgren

Fishery Bidlogist (Research) "9
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SUEGE BESPRERINGE
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Ir & R Hughes
30 Aupgust 1984

Mr George Balazs

National Marine Fisheries Service
Honolulu Laboratory

P O Box 3830

HONOLULT

HAWALL 06812

Dear George,

Thanks for your letter amd paper received a few days apo. I thoroughly
enjoyed the paper and was delighted to find that much of what pertains
as attitudes towards and treatment of sea turtles parallels the
attitudes of the Malagasy people in Madagascar especially the Vezo and

Sa kalava. Bear in mind that they are descendants of Malay-Polynesians
that emigrated across the Indian Ocean in the c. 11th and 13th Centuries.
Even the general name of seaturtle in Madagascar is Fano which is very
close indeed to Fonu in your islands!

bid you consider that the "eight backbones" might be a leatherback -

Joop Schulz has two names for his leatherbacks in Suriname with Aitkanti |
. being one with eight ridges! F-1
o et

{bEFF As far as debris is concerned 1 have come across lots uf_Ellntlc beads
& & 5 ete. in batchling guty and once I found a leatherback w:t‘n h a huge piecé '
- Y T of heavy duty clear plastic in the gut; It measured (@ x 4 and was so _3""'"!‘"&1
B! tightly packed in the gut that we had to work extremely har to tw{nt'_ﬁ

P it open.| . J'fil' s ].--!)C

A more recent incident (photo included) alsd involved a leatherback that
had managed to get a piece of nylon rope around a foreflipper. The

1 animal came ashore near Cape Town on 1 August 1984, A colleague of mine

" Reinhold Rau from South African Museum, Cape Town, seént me the picture.
The wound itself appeared to have healed but there was a huge weipht of
Mytilus mussels and goose-neck barnacles on the rope which would suggest
that the animal has done little diving since it picked up the rope.
These organisms are never found on adult leathéerbacks under normal

P e conditions.

The newf....:
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The new newsletter is good news and I'm glad to see that Karen is
putting things together. - Look after yourself.

Yours sincerely,

Ll F AR TS
cﬁﬁé%pﬂ#ﬂiﬂ#r
#FSTSTANT DIRECTOR CONSERVATION

for DIRECTOR

P.3. It isn't easy to get turtles on stamps out here!



February 24, 1986 P/8WC2 +GHB

Dr. Archie Carr
Department of Zoology
203 Bartram Hall
University of Florida
Gaineaville, FL 326811

Dear Archie,

Many thanks for your telephone call laegt Priday. I was
delighted to learn that you have acecepted an invitation te
:Eunk at the ocean disposal symposium in California this 2April.

e problems that drift plastics present to pelagic-dwelling
sea turtles certainly need to be stressed at this international
seientific gathering. You can count on me to provide you with
whatever background information I have as a result of my
Hovember 1984 paper presented at the debris workshop here in
Honolulwp., Also, as you requested, I'll duplicate an assortment
of slides that were used in presenting my paper. I can bring
them with me to the Georgia workshop later next month.

Larry Ogren may have already told you that our Honolulu debris
workshop unfortunately did not result in any of the special
appropriations being committed for sea turtle debris
interaction research. Cross-species competion for available
funds invariably results in projects for marine mammals wining
out, Sea turtles in the Pacific often suffer from this fate,
unlike the situation in your area of the world, I am hoping
that your speaking out independently cn behalf of sea turtles
at the forthcoming symposium will help to provide & hetter
balance to the situation.

I loock forward to seeing you again next month. Best personal
regarde to you and vour family.

Sincerely,
5
! George H. Balazxe
foologigt

cc! Balazg#
HL




UvaEnsrl__'_'u"_"i:gF"FLamnA
GAINESVILLE, 3261

DEPARTHRENT OF Zo0OLOGY October 19‘1 193‘5'

IET BARTRAM HALL
GOE-39E 1107

Mr. George Balazs
MMES

P.0. Box 3830
Honolulu, HI 96812

Dear George:

Thanks for the copy of the report of your hatchling-tagging results. You got
some surprizingly good durability.

What I was trying to do in my endless, fruitless trials of tagging technique
was mainly to test the notion--which most of us have--that female turtles you
gee on shore were hatched somewhere nearby. Today that aim seems even more un-
attainable than ever, now that estimates of the time to sexual maturity have
trebled or even guintupled.

With the good results you have you could expect to learn a lot about hatchling
ecology and movements from short-term recoveries-—-made during the time before
the tags are popped off or overgrown—but what about the "lost-year"? As you
know, it's difficult to go out and find post-hatchlings yourself, and it's slow
going even if vou depend on the reports of a network of volunteer collaborators
as T have come to do. Two years ago we marked 2000 Tortuguerc green turtles,
released them at the nesting beach, and then searched for them in the driftline
of f Colon and Bocas in Panama. HNeither we nor any of the people whose help we
enlisted have ever seen a single one of that lot. We marked these with coded
lateral notches, Your tags would be a lot better because returns by strangers
could be expected. What is now needed iz a way to increase the reasonable re-
COVELY.

Circumstantial evidence on occupancy of convergences has grown, and large numbers
of post-hatehlings of all ages up to a year or more have been reported in drift-
lines. You are right that hurricanes must play hell with the lost-year group-—
but =o must it be unrestful for all of the driftline bipta.

I did some snooping after hurricanes Diana and Isidore along the Georgla and
Florida coast, made a lot of phone calls from North Carolina to Cape Florida,
and received more from people there. The two storms added up to a real disaster
for the U.5. loggerhead, Nests remaining unhatched were washed out or flooded,
and hatehlings in the longshore driftline were driven ashore im rolls 6f weed.
Everybody I talked with agrees it was a serious set&gck.

As for your question about the turtles eating banana wrappers in Costa Rica, T
can't give you a specific reference. But when we lived there in:the late 1950%e

it was common knowledge that mature green (black) turtles were dying near the
banana docks at Golfito over on the Pacific coast, and that the cause was Ingestion
of the plioform sacks they put bananas in, Tf I were there, I could gat refer-
enceg to newspaper articles. Sorry I can't do better.

Sincerely wours,
ﬂﬂnd_éﬁJﬁj, Cada
Archie Carr
EQUAL EMPLGYMENT &F FﬁHTUHI'THﬁFE:ﬁgFIBI'EE:‘ MEEPQ v:E;Eu fessor

L



UNIVERSITY OF FLORIDA
GAINESVILLE, 32611

OEPARTHMENT OF ZOOLOGY
EES BARTRAM HALL
GO -39 F11a7

October 19, 1984

Mr. George Balazs
MHFS

P.0. Box 3830
Honolulu, HI 96812

Dear Mr. Balazs:

Dr, Carr asked me to send this on to you without his
signature with a note that he did net have a chance to look
over the final copy. He will not return to the affice until
Monday and wanted this mailed out as soon as possible.

Sincerely yours,

.._M;?:;DM

Harge
Becretary to Dr, Carr

EQUAL EWMFLOVHEMT OFFORTUMITY /AFFIRMATIVE ASTION EMPLSYER









= Adult female loggerhead (Caretta carettal CL Bd, CW 65 om. Found drowned
and entangled in monofilament fishing line by SCUBA diver. Turtle cut free,
brought to surface and carried to lab. Fishing line apparently fouled in
limestone reef cutcrop, local name "Warsaw Hole", ca 4 miles offshore of
Panama City, Florida, 5/29/78. Dgpth 75-80 feet, Autopsy, gross, revealed
turtle to be in good flesh with ample reserves of fat. Ho internal (or
external) lesions, wounds or other obvious signs of disease or debilitation
observed. Stomach contents and intestines full of recently ingested forage
items: sea cucumbers, portunid and hermit crabs Frimarily. Contents filled
3 one-gallon jars. Death presumed to be dus to drowning.,

= The skeletal remains of a loggerhead, Caretta caretta were found on the beach,
Panama City, Bay County, Florida. Humerus was encircled with monofilament
fishing line {ca. 60 1lb test). Death may have been caused by the subsequent
disabling effect of the fishing line acting as a permanent tourniguet and
hindering lecomotion (not to mention possible necrosis of limb through loss of
circulation). Estimated date of mortality 1979,

- Subadult loggerhead (Caretta caretta) ca. 180 1lbs captured in trawl at Cape
Canaveral, Florida, Nov.=Dec. 1978, Specimen alive and apparently not adversely
impacted by partial ingestion of large amount of discarded monofilament fishing
line (ca. 60 1b test). Monofilament, coiled and twisted, protruded from
turtle's mouth. The jaws were foreed open and mass of line was pulled out from
esophogeal opening--approximately *ewo or three feet. Humerous encrusting
organisms, primarily mussels, were attached to the line and showed signs of
beiny partially digested. Believed part of line swallowed had entered small
intestine becausa of presence of bile. Apparently turtle ingested line

because enerusting organisms Present were typlcal forage items of this species.

'égﬂ,.,, 417 %Ffﬂ
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UNIVERSITY OF FLORIDA
GAINESVILI ""r 32611

DEPARTMENT OF ZOGOLOGY
#23 BARTRAM HALL
POE -3 21107 8 February 1988

Nancy Wallacse
G404 Camrosze Terrace
Bethesda, HD 20817

Dear Ms. Wallace:

George Balazs, a member of the Marine Turtle Specialist Group, sent
me a copy of the August 1984 Issue of The Entanglement Matwork Newsletter.
If this Newsletter iz still being produced, T would very much appreclate
being added to the mailing list.

Our Group is very concerned about the effects of marine debrls on sea
turtles. Our growing reallzation that the oceans' drift and shear ]ines
are a critical habitat for the earliest life stages of sea turtles has
greatly increased our concern because debris are also concentrated in
these lines. George Balazs has volunteered to maintain an international
data bank for all records of sea turtles aither entangled in or ingesting
marine debris. If you know of any such records, or know of anyone who
could help us in accumulating such data, could you pleags elther write to
me or to George Balazs (National Marine Fisheries Service, P.D. Box 3830,
Honolulu, Hawaii 9681217

Thank you for vaour help. 1 leok forward to hearing from you,
Sincerely,
Karen Bjorndal
Chalrman, [UCN/55C Marine Turtle
Speclalist Group

cc:  George Balazs x

EQUAL EMFLOYHENT OFPFORTUNLTY /AFFIRMATIVE ACTION EMPLOYER



Marina Policy
and Ocean Management
Frogram

Woods Hole
Oceanographic Institution
Woods Hole, MA 02543

Dr., George Balazs

Kationmal Marine Fisheries Service

Southwest Fisheries Center

P.0O. Box 3830

Henelulu, Hawail 96812 5 September 1984

Dear George:

I promised that I'd tell you when I took over the editorship
of the MTH. Consider vourself told. The mext issue {(Ho. 31}
will be mine. (Late fall sometime?)

I surely would like to be able to attend the Entanglement
Workshop Wov. 26-2%, but a snowball im hell would stand & better
chance. I hope that vyou'll be there, though, and will jot
down any thoughts on sea turtle entanglement that you have or
may gather from others. I1'd really appreciate a short note for
the MTH on anything that is covered concerning sea turtle entangle-
ment. Would you consider writipg ome up for me?

One of your NMFS folks at Naragamnsett, RI ﬁﬂhuck Stillwell) ifgff!
has become interested in the sea turtles he finds inaide ¢ sharks
he's looking at. I think he's planning to write up hisBhark/turtle

predation observations for a short note. I wrote to m and
mentioned that there was ilnformation in vour Syoops of Green
Turtles concerning tiger sharks. I also sent him xerox of

Stancyk's predator paper from Bjorndal's proceedidgs.

Hope all is going well for vou. I have gptten a4 second year
4 5t WHOI on my post=-doc. In 12 months, thdugh, I'11 be thrown
out into the cold, ceruel job market. Yuk.

Eemember to let me know about the Enfanglement Workshop
if you think MTN readers would be interested.
g ?
Bincerely,

.f- 'ﬁ;}- I?*f’g, Aﬁd]ﬁ. Sad -4

Nat B. Frazer, Ph.D.

= : = Research Fellow
(j{#"t ‘L’\'__J_'?q__,,_m.f_{_r ﬁ " Ot §¥§>. Marine Policy
& 17! Lf
Q?I  » t
gt h?ﬁ

Talephone: ﬂ1?-54&-J.Mﬂ Telex: 951679



Rubbish on the High Seas

MY TURN/CHARLES OSTERBERG

mericans love the ocean and want

its waters kept pristine, Why some-
thing we spend little time with is so
revered is a mystery. I suppose we've
seen our air, land and fresh waters pol-
futed by man’s hand and wish to keep at
least one part of God’s earth, the ocean,
as he created it, for our children's sake.
Another reason might be the environ-
mental pressures that push a willing
Congress into passing tougher laws to
pguard the ocean,

Al any rate, “Save our seas™ is a
popular cause, but it is an affair of the
heart, not the brain, and we are sacrific-
ing more to Father Neptune, god of the
sed1, than even the “saltiest™ among us
should want, For the special laws dis-
criminatingin favorofthe ocean require
the most toxic wastes of clvilization to
goon the land or into the air,

That is getting too close 1o home, We
breathe the air and live on the land,
which produces 98 percent of our food,
all of our lumber, fuel and the fibers that
clothe us. More scary yet, the land cov-
ers and protects the ground water and
the rivers, streams and lakes; it contains
the tiny proportion—Iless than 1 per-
cent—of the liquid water in thiz world
that is fresh, without which human life
could not exist,

Toxic Impurities: Already our fresh
waters contain toxic impurities picked
up by their intimate contact with the
land on which the wastes are legally put.
Half of us drink from the ground water,
often without pretreatment, vet only
now have we begun to realize the danper
from waste disposal. Ina 1984 article in
Outdoor America, [Ed Hopkins, re-
search director with the Clean Water
Action Project, stated that the Environ-
mental Protection Agency “has identi-
fled 15,000 ‘uncomtrolled sites’—sites
thatareclearly contributing tocontami-
nation of water and air, Of these, at least
347 posedirect threatstodrinking water
supplies and could cause birth defects,
cancer and other diseases,” In 1983 the

National Academy of Sciences reported
that “the use of landfills showld be mini-
mized since constitpents will very likely
migrate over long periods [greater than
100 years] into ground water,"

¥ et over half of the planet 15 covered
wilth sea water that is more than two
miles deep, and 300 million cubic miles
of sea water is unlimited when com-
pared with the relatively few drops of
priceless drinking water, Why should
aalty, barren sea water, deep in the mid-
ocean and containing far less man-made
contaminants than our drinking water,
receive greater protection from the
United States Congress? Why have they
goneoverboard on the ocean? What this

We go overboard on the
ocean:; what we need is
a Jacques Cousteau to
protect the land and
our drinking water.

country needs is a Jacques Consteau to
protect the land and fresh water,

Unfortunately, our laws regard the
ocean as a single entity; they fail (o
recognize that shallow coastal waters
are more valuable and more vulnerable
than the deep, empty ocean and they
protect the baro alike. How foolish, The
Chesapeake Bay, with only 18 cubic
miles of brackish water, produces mors
food for man than millions of cubic
miles of ocean water deeper than two
miles. Like the land and fresh water, the
Chesapeake Bay must be protected, but
the deep ocean, so isolated and devoid
of food for mankind, needs no such
care. Qur seafood comes from only 2 to
3 percent of the ocean's waters, from the
top mile of sea water, mostly along the
edges of continents.

Although it is an inefficient producer
of human food, the ocean performs well

as nature's trash basket. It is self-cleans-
ing and can cope with pollution. Grav-
ity carries clouds of particles down-
ward, sweeping many contaminants
out of the waters onto the bottom,
where return 1o man i8 minimal. The
ocean has a carrying capacity—an abil-
ity to absorb and dilute contaminants
with little harm to flora or fauna, or
mar, Mother Mature knew what she
was doing, and we should take advan-
tage of her expertise,

Disposal Site: Do | exaggerate when
I zay the laws favor the ocean? When
the Navy proposed a study to see
whether old, retired nuclear subs {mi-
nus their reactors and fuel) should be
sunk in the deep ocean or put on land,
Congress passed a two-year moratori-
um that effectively removed the ocean
option. Despite strong scientific evi-
dence to the contrary, the Navy bowed
to Congress and, at great additional
expense, chose the land, And why not?
To put the submarines in the ocean,
the Environmental Protection Agency
would have to select a disposal site and
issue an environmental-impact state-
ment before it could grant the Mavy a
permit—and both howses of Congress
would have to approve within 90 days.

In other words, forget sea disposal.
LILE. law makes it easier to put the subs
on farmland in Indiana, in Central Park
as a monument or even far inland in the
desert, which is where some environ-
mental groups want them stored.

Mo, everything shouldn't be thrown
into the sea. But our laws should permit
those materials that are found to be
moTe innocuous in sea water than on
the land to go there, At the very least,
the law should encourage intelligent
choices instead of outright bans on dis-
posal in the least-used baro-thirds of the
earth's surface—the ocean.

Osterberg, an oceanographer, works
Jor the Department of Energy and
speaks anly for himself, not the DOE,

NEWSWEER ADCTOBER 7, 1985
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Dr George Balazs
K.M.F.5.

P 0 Box 3839
HOROLULU

HAWALL 96812

Dear George,

Thank you for your letter of 26 October and the enclosure on Jack.

I knew that he had been in India because he came to the Réunion Workshop
directly from there. It was in fact an interesting week as Nick, Jack
and myself with three French biologists went through their entrra =
ranching endeavour from collection of hatchlings to eating the products

of the farm. The French called the meeting for the purposes of evaluating
the endeavour following a series of questions being posed by CITES.

I would say that despite some reservations most of us felt the ranch was

s positive action. As I was the originator of the idea some 13 years ago
1 really had to be as cbjective as I could in order to avold being accused
of being partisan. However I have no doubt that that accusation has been
made before I ever went to the commission.

Pardon my face glowing gently but I have not extended my hatchling put
contents of late and must ask you to quote only what has appeared in priat.
I have re-read my papers and would say that I have fallen wietim to
believing the incidence of something happening is greater than proven.

In justification, there ig no doubt that plastic beads are eaten but

Meoma across lots" is mot justified. Thanks for your eriticism I shall
watch it in future.

Our turtle season is only two weeks old and im full ery with many turtles
coming out. I hope its going to be a good Beasqn. May I wish you all the
very best for Christmas and the New Year. '

Yours sincerely,

AT DIRECTOR CONBERVATION
for DIRECTOR

GEH/1lch

Esiphissad 1247, Constilutad in orms of Onfrance 15 6f 1974
i= 1947 opgedy. Volgans Ordonmansia 16 wan 1974 samman e
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i SEA TURTLE STRANDING AND SALVAGE QBSERVATION REPORT

~ MAKE ALL MEASUREMENTS OVER THE CURVE AND DOWN THE MIDLINE OF THE TURTLE. MEASURE

THE LONGEST LENGTH. THAT IS, FROM THE CERVICAL SCUTE MEAR THE NECK, TO THE TIP OF

THE MARGINAL SCUTE (SEE DIAGRAM).
(IN = INCHES AND CM = CENTIMETERS)
THE WIDEST PORTION OF THE SHELL.

BE SURE TO CIRCLE THE UNITS OF MEASUREMENTS
. MEASURE THE CARPACE WIDTH OVER THE CURVE AT
AGAIN, CIRCLE THE PROPER UNITS. THE DIAGRAM

k|

fod. dbaded 2 groove cerbegeh

PROVIDED, MAY BE USED TO DRAW OR OTHERWISE MARK WOUNDS OR MUTILATIONS FOUND ON THE
STRANDED SPECIMEN AND TO MARK TAG LOCATIONS.

PRINT CLEARLY:.

DBSERVER'S FULL NAME P-;‘rl“[&-ﬁ-f-&-f = ,‘quwr-t.cﬁ DATE &% O % 2.9
y ¥y m m d d
TURTLE NUMBER BY DAY STATE COORDINATOR'S INITIALS

SPECIES CODE E= L RELIABILITY OF 1.D. 3 SEX_ U VERIFIED BY COORDINATOR? Y/N
f
LATITUDE lff 4% b N oLoneITUDE § F O 3_4:}_* W DESCRIPTION OF LOCATION

ﬂf-}’rjﬂafwtg *::uaﬂ?tﬂ-r: Y Ph"c‘ws‘:.ﬁ:.. Teawah M Bead

CURVED CARAPACE LENGTH
CONDITION OF ANIMAL _ WAS ANIMAL SPRAY PAINTED? Y/N

L — — — rm— —— — — —

TAG. NO. ﬂ_ﬁjf}ﬁ_t_% DISPOSITION OF TAG & INFO _See bolew
AGOOT (&

TF MORE THAN ONE TAG RES
FINAL DISPOSITION OF CARCASS _Q IF 3, WHERE SENT

REMARKS: Ak s ankangled orewed wede umt%ﬁ&- “paion bag

o Mfection by pregert wlew plashin

CODES g Meectrf. —
SPECIES: CC = Loggerhead SEX: F = female . RELIABILITY OF I.D.: 1 = unsure
CHM = green M = male 2 = probabl
LK = Kemp's ridley U = unknown 3 = sure

DC = leatherback
EI = hawksbill
UK = unknown

reliability must be 3

“TLurble

OVER Thp CuavE
MEASUREMENT

CONDITION OF AMIMAL: 0 = alive
- 1 = fresh
2 = brewing

4 = mummy (falling apart)
5 = skeleton
FINAL DISPOSITION OF CARCASS:
0= Released 1 = painted, left on beach
2 = buried on beach
3 = salvaged specimen
4 = pulled up on dune

on beach or buried
B= Offshore sighting

- ol 1. haale UTHMST W ~ (Free Swimming)
LTI ke
W \LE. Grpen its L (LN ARGS9 (A | phote gaglel

(if species is unknuwni then

*, 3 = gl stinko (soupy, foul)

5 = partially salvaged, left

A
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<éA TURTLE STRANDING AND SALVAGE OBSERVATION REPORT,,

. : o i L
- REMENTS OVER THE CURVE AND DOWN THE MIDLINE OF THE TURTLE. MEASURE
¥ #ﬂlﬂlﬁ'ﬁgﬁhﬁgﬂmﬂ; THAT 15, FROM THE CERVICAL SCUTE NEAR THE NECK, TO THE TIP OF
,’;‘E MARGINAL SCUTE (SEE DIAGRAM). BE SURE TO CIRCLE THE UNITS OF MEASUREMENTS
(IN = INCHES AND CM = CENTIMETERS). MEASURE THE CARPACE WIDTH OVER THE CURVE AT
_ THE WIDEST PORTION OF THE SHELL. AGAIN, CIBCLE THE PROPER UNITS. : THE DIAGRAM
' pROVIDED, MAY BE USED TO DRAW OR OTHERWISE MARK WOUNDS OR-MUTILATIONS FOUND ON THE

PROANDED SPECIMEN AND TO MARK TAG LOCATIONS.

FHIHT _:-LEARLTE- =B L._;-"'-_'-‘."-.-‘:_I- -

OBSERVER'S FULL NAME R G A et oot ﬂma;-_‘ﬁ. % e Dl g 20 2
: o R L

TURTLE NUMBER BY DAY STATE_ ___ COORDINATOR'S INIFIALS __

SPECIES CODE B RELIABILITY OF 1.D. >  SEX ) VERIFIED BY CQORDINATOR? Y/N
a ) - et
LaTITUDE 2 1 SC N LONGITUDE __?J}_-“_Qj'_ W nzscn;m_un‘:atr LOCATION

Morins | Poss  Sendb feldy

b
——

I..‘

“IRVED CARAPACE LENGTH __ __ % G+ (EH/IN QURVED pice Wit ____ ZGe 0@
CONDITION OF ANIMAL O WAS ANIMAL SPRAY PAINTED? Y @""“’“ % elly 43 0 L“"‘L{,
ma. ho. & 6 39 § (L) pisposiTion OF TAG & INFO

Ao 999  (rigls)
I , PLACE THE TAG R THE EFARKS SECTION.

FINAL DISPOSITION OF CARCASS-%  IF 3, WHERE SENT

rewarks:___ Brend Wk e Wi Ctloncay  wwa lad
| B :

epihed ® LML%ELE:FdESA%EEEE

—_—

SPECIES: CC = Loggerhead SEX: F = female . RELIABILITY OF 1.D.: 1 = unsure
: = green M= male . ) A2 2 = probable
LK = Kemp's ridley U = unknown ' 3 = sure

DC = leatherback . (4f species is unknown, then

EI = hawksbill - ~'reliabiility must be 3)

UK = unknown

CONDITION OF ANIMAL: O = alive
1 = fresh
2 = brewing
3 = e} stinko (soupy, foul)
4 = murmy (falling apart)
£ = skeleton
FINAL DISPOSITION OF CARCASS:
0= Released 1 = painted, left on beach
2 = buried on beach
3 = salvaged specimen
4 = pulled up on dune
5 = partially calvaged, left
on beach or buried

_ g= Offshore sighting
(Free Swimming)

OVER Thp CuAVE
MEASUREMENT
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zECI ‘{: _#~ SEA TURTLE STRANDING AND SALVAGE OBSERVATION REPORT
. i

SRR T R A
L MAKE ALL MEASUREMENTS OVER THE CURVE AND DOWN THE MIDLINE OF THE TURTLE. MEASURE o
THE LONGEST LENGTH. THAT IS, FROM THE CERVICAL SCUTE NEAR THE NECK, TO THE TIP OF
THE MARGINAL SCUTE (SEE DIAGRAM). BE SURE T0 CIRCLE THE UNITS OF MEASUREMENTS . = = =
{IN = INCHES AND CM = CENTIMETERS). MEASURE THE CARPACE WIDTH OYER THE CURYE AT SR T 1

THE WIDEST PORTION OF THE SHELL. AGAIN, CIRCLE THE PROPER UNITS. THE DIAGRAM :
PROVIDED, MAY BE USED TO DRAW OR DTHERWISE MARK WOUNDS OR MUTILATIONS FOUND ON THE
STRANDED SPECIMEN AND TO MARK TAG LOCATIONS.

PRINT CLEARLY: : _

OBSERVER'S FULL NAME TN TH-EN T—J‘ow DATE % SF= F "2 ;Ld:::
' Yoy 0 W

TURTLE NUMEBER BY DAY STATE___ __ COORDINATOR'S INITIALS
SPECIES CODE & I RELIABILITY OF I.D. 2 SEX L' VERIFIED BY COORDINATOR? Y/N

/ :
LATITUDE }jf_ SO-3 N LONGITUDE © 3 _Qir',iﬂ DESCRIPTION OF LOCATION

UNWEZSTTY et TEwis dodt  BhSw

CURVED, CARAPACE LENGTH __ __ 25 o © CH/IN QURVE 'EMPHCiw 1S e
CONDITION OF ANIMAL C_ WAS ANIMAL SPRAY PAINTED? Y/N LMS-‘E,mejﬂx 47 wide)
TAG. ND..-CWNGE il S DISPOSITION OF TAG & INFO
\.'. |
N R ’ H R H E E—

; o - %
FINAL DISPOSITION OF CARCASS > IF 3, WHERE SENT _ U}, Ftenda G il (_ A Lllrﬂw
REMARKS: :f,t-tt} qu‘uﬂg A8 Ef Lend) f—d‘"'[h-k-ﬁﬂ.{{ fh ;mefrffai_m{-

Cilieg Lode b opgenel o b fend Wik dsuptabe

————

SPECIES: CC = Loggerhead - SEX: F = female . RELIABILITY OF I.D.: 1 = unsure
CM = green i M= male 2 = probable
LK = Kemp's ridley U = unknown 3 = sure
DC = leatherback (if species is unknown, then
EI = hawksbill reliability must be 3)

UK = unknown

— CONDITION OF ANIMAL: O = alive
DVER Thp Cuavi . 1 = fresh
MEASUREMENT . 2= brewing
| e ] “ 3 = el stinko (soupy, foul)
b Liyre 4 = mummy (falling apart)
& = skeleton

FINAL DISPOSITION OF CARCASS:
0= Released 1 = painted, left on beach
2 = buried on beach
3 = salvaged specimen
4 = pulled up on dune
5 = partially salvaged, left
on beach or buried
6= Offshore sighting
(Free Swimming)
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SEA TURTLE STRANDING AND SALVAGE OS5ERVATION REPORT

MAKE ALL MEASUREMENTS OVER THE -CURVE AND DOWN THE MIDLINE OF THE TURTLE. MEASURE
THE LONGEST LENGTH. THAT IS, FROM THE CERVICAL SCUTE NEAR THE NECK, TO THE TIP OF
THE MARGINAL SCUTE (SEE DIAGRAM). BE SURE TO CIRCLE THE URITS OF MEASUREMENTS

(IN = IHCHES AND CM = CENTIMETERS). MEASURE THE CARPACE WIDTH OVER THE CURVE AT
THE WIDEST PORTION OF THE SHELL. AGAIN, CIRCLE THE PROPER UNITS. THE DIAGRAM
PROVIDED, MAY BE USED TO DRAM OR OTHERWISE MARK WOUNDS OR MUTILATIONS FOUND ON THE
STRAMDED SPECIMEN AND TO MARK TAG LOCATIONS.

PRINT CLEARLY! | _
osSERVER'S FuLL hawe BwTihesyy Fofweos .84 © 32 28

: y ¥y m m dd
TURTLE NUMSER BY DAY .STATE_T A COORDINATOR'S INITIALS

spEcIEs cope L RELIABILITY OF 1.D. 2 SEX_.  VERIFIED BY COORDINATOR? Y/ )
i
LATITUDE jxf__dﬁ_-‘}_f N LONGITUDE &% 3G 2-0 W DESCRIPTION OF LOCATION

ﬁgqr.;’d... A ehty bareas Bage N, et EE Mﬁ_hﬂ T Teesp

VLS L M—M :
CURVED CARAPACE LENGTH o CM/IN CURVED CARAPACE WIDTH __ __ _ _ o 'CH/IN
CONDITION OF ANIMAL € WAS ANIMAL SPRAY PAINTED? YA

CTAG.NO. _ =" _ ____ DISPOSITION OF TAG & INFO s
TF FORE TRAN ONE TAG 15 PRESENT, PLACE THE TAG NUMBER(S) IN THE REMARES SECTIOR.

FINAL DISPOSITION OF CARCASS _© IF 3, WHERE SENT | : :
RemaRks:_Covqiel Wy Mo wWho ﬁ}%@w K5 hovleed M
% cobfiomed o O Wwa ke faw ), Boeov, ﬁ@;ﬁ&ﬂﬂﬂ y floeols bl

: ~ CODES ™ _ \I
- SPECIES: CC = Logoerhead " SEX: F = female . RELIABILITY OF 1.D.: 1 = unsure
CH = green M=male 2 = probable
LK = Kemp's ridley U = unknown 3 =sure |
DC = leatherback (if species is.unknown, then |
El = hawksbill ) ', reliability must be 3) ;
UK = unknown T |
CONDITION OF ANIMAL: O = alive f
OVER Thpr Cvave 1 = fresh : (
MEASUREMENT 2 = breving
% 3 = ¢l stinko (soupy, foul) l
4 = mummy (falling apart) |
- : - .5 = gkeleton |
! FINAL DISPOSITION OF CARCASS: |
- 0= Released 1 = painted, left on beach H

2 = buried on beach

3 = salvaged specimen

4 = pulled up on dune :

5 = partially salvaged, left
on beach or buried '

&= Offshore sighting
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SEA TURTLE STRANDING AND SALVAGE QBSERYATION REPORT

A

b
MAEE ALL MEASUREMENTS OVER THE CURVE AND DOWN THE MIDLIKE OF THE TURTLE. MEASURE
THE LONGEST LENGTH. THAT 1S, FROM THE CERVICAL SCUTE NEAR THE NECK, TO THE TIP OF
THE MARGINAL SCUTE {SEE DIAGRAM). BE SURE TO CIRCLE THE UNITS OF MEASUREMENTS
(IN = IHCHES AND CH = CENTIMETERS). MEASURE THE CARPACE WIDTH OVER THE CURVE AT
THE WIDEST PORTION OF THE SHELL. AGAIN, CIRCLE THE PROPER UNITS. THE DIAGRAM
PROVIDED, MAY BE USED TO DRAW DR OTHERWISE MARK WOUNDS OR MUTILATIONS FOUND ON THE
STRANDED SPECIMEN AND TO MARK TAG LOCATIONS.

PRINT CLEARLY! _
OBSERVER'S FULL NAME fxviTiboqry = ghiee$  DATE g4 69 ) gt_
: Yy ¥ m om 4

TURTLE HUMBER'BY DAY |  .STATE_[ %% COORDINATOR'S INITIALS

SPECIES CODE S M_ RELIABILITY OF 1.D. 2 SEX_\J VERIFIED BY COORDINATOR? Y/N
Larrruoe 2% 49.K' n LonerTupe © 83 03.0'W DESCRIPTION OF LOCATION
Sontt, of  Sewit Tl M feacl, Teq

stoagld — —> E"r‘é::- Chda daaglt ——5 4#;%'5.3[-&‘“
CURVED CARAPACE LENGTH S 9 CH/IN CURVED CARAPACE WIDTH __ __ 5 | (CH/IN

CONDITION OF ANIMAL _|_ WAS ANIMAL SPRAY PAINTED? Y(R) we,qidc 203 i
TAG. HO. o I = .. tDISPOSITION OF TAG & INFO -

— e —

] : ; 3
! FYLEL S _ _
TF FORE THAR ONE TAG 15 PRESENT, PLACE THE TAG RUMBER'S) IN THE REMARES SECTION.

FINAL DISPOSITION OF mgnss 2 IF 3, WHERE SENT _\JTMMST  Freegar
REMARKS: Tk A TR el Lb‘-h-t[l, EEF'IT oy W“‘:-‘“"ﬂ"-‘ .
Yo Sapdo V Adc g'\"w ME-U At

OODES ;

SPECIES: CC = Loggerhead SEX: F = female . RELIABILITY OF 1.D.: 1 = unsure
A CHM = green M= male 2 = probable
/ LK = Kemp's ridley U = unknown ; '3 = sure
.f DC = leatherback . |if species is unknown, then
EI = hawksbill : . reliability must be 3]

‘UK = unknown

it CONDITION OF ANIMAL: O = alive
OVER Thp CwAVE i ; 1 = fresh

MEASUREMENT

bk oAt
>

+ 2 = brewing
« 3 = el stinko (soupy, foul)
4 = mummy (falling apart)

] .5 = skeleton
| FINAL DISPOSITION OF CARCASS:
: 0= Released 1 = painted, left on beach °
; 2 = buried on beach ..

3 = salvaged specimen
: . 4 = pulled up on dune -
: ; 5 = partially salvaged, left
TAG LOCATN ] on beach or buried

= Offshore sighting
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'Ga. Marine Turtle Cooperative
Research and Education

Inst. of Ecology

Univ. of Georgia

Athens, GA 30602

George Balazs Feceved 12 /g5
Mational Maine Fisheries Service

Southwest Fisheries Center

Honolulu Laboratory

P.0. Box 3830

Honoluly, HI 96812

Dear George,

| recorded an unusual marine turtle atality recently that | thought might
be of interest to you, After returning from Puerto Rico, | mentioned this

freak accident to Jim Richardson and he suggested that you would want to
know about unusual mortalities 1ike this,

On_L1/24/83, four locals were lobster diving at a 50' coral reef located
100 yards west of Punta Tamarindo on Culebra IsTand, Puerto Rico (18

ggrees 20° - They encountered a juvenile green turtle
apparantly drowned by a Tong tralling "rope’ encircling its left front
flipper. The free end of the rope was entangled on a coral head which did
not allow the animal to surface and breathe. All of the individuals are
familiar with the restrictions on endangered species and turned the
carcass over to a USFWS maintainance worker. | was given the carcass
late that afternoon and refrigerated it until it was necropsied 11/26/85,

The animal was a juvenile Lhelonia mydas, curved carapace length notch-
Lo-tip 26.2 cm, weighing 90 kg, and was identified as a female upon gross
dissection. The specimen was fresh, likely less than a day old. Nothing

was found unusual internally upon necropsy. It was a healthy specimen

that had fed recently upon Thalassisa. Pink froth at the base of the

trachea, esophagus, and lungs were present, al] characteristic of a death
by drowning or asph b

Externally however, the composition of the “rope” was unusual. It
appeared to be fiberous, white, synthetic, but not tightly woven as if its
primary use was not as cordage. An observer remarked that it resembied
kapok, the element commonly used for flotation in many life vests, We
concurred that it was likely a synthetic kapok filling from a discarded life
preserver. The long strand of fiber evidently encircled the animals 1imb
as it swam into it. There were no subdermal rope burns or bruises as



might be expected if the turt]e was purposefully roped. Also, the unusual
nature of the fiber is not suggestive that the turtle was purposeful Iy
roped.  When the trailing end of the strand caught on a coral head, the
animal died when it was prevented from surfacing and breathing,
Definitely an unusual oceurrance but then it is also relatively recently
that other discarded trash at sea has been documented as causing the
deaths of other marine turtles. Plastic bags kill leatherbacks, right?

X If you wish to have a Copy of the necropsy form, | will be happy to send
one.

Although it s about an unrelated subject, | wanted to take the opportunity ?

to ask a question about Pacific green turties. Do you see any evidence that
turtles of the same size class forage together? Or that different sized
turtles prefer different foraging habitats? Is there habitat partitioning
by different size classes, for Instance, with smaller turtles prefering a
specific depth or area of sea grass pasture than larger size class greens?
Although | have insufficient evidence yet for Puerto Rican greens, my

Casual observations have been that dif feren or oup
roe? 7 of fora imals_predominately ¢ In
o [!;;rj' neral, shallow water (<15-2¢0° ures

e to be - Have you made any general observations that
oF ying «  COTFEDOate or contradict this? it m it
pes 'j S€2 grass species i Just

wondering if there might be a similar pattern out in the Pacific.

| ook forward to your reply.

Sincerely,

T Tefax_

r
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l Please return to: George H. Balars

Obeervation made/by: MIKE SenE€ 5l "003 6631 946-2181

__ boat; or while 3 skin ____SCUBA diving
Estimated size (shell length): 4"

Turtle seen m:___’mfm;. or at depth of
spprox. _34 ft. Distinguishing
characteristics (species I.D. if known, loag

t-lﬂ. -h-l.:l. ﬂlﬂ, tags, iajuries, rumors,etc) .
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?}2% ‘&; FOUNDATION
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P. O. Ban 774

. Hompton Boys, M. Y. 11944
i1518) 7204522

George Balazs

Mational Marine Fisheries Seruvice
P.D. Box 3830 2570 Dole St..
Honolulu, Hawai

6812
Dear George;

It was nice to see the Tetter from Sarah went to vou. Encugh is
gnough: It seems that she may have had & change of heart regarding
toxicants. In either case I have enclosed some riprfinntitiue data on
toxicantzs that we have had. Dne animal iz very interesting since the

. leval of PCB’s was so high that other readings were being blocked.
Whenm 1 get & chance I will get some of this data together for you inm &
more complete form but in the interim you are welicome to use the
enclosed.

I hope &1l (=2 well theres. We are planning more turtle work this

yeur, Any interesting stomach contents we get 1 will forwerd to you.

PV
/

Eincerely
f,__.-f'". _.-""'.. ;
P
_\,".-}. il i,

I ol A -

et L j E
o o | i — e
- I | - bk

/f- Samueli Ei Sadove

Resparch Director
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LEATHERBACK SEA TUETLE LIVER: EEU 185

CAACHASE
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rﬁ“}‘:l! SLEERY IHALYTICKT FETHODE
J:’T"JF.L".,* -—T' ;""_l _'-'::-Ej_r B r;n‘

A FPHODE POR CHEEEICAL
“ETHOS 293.1, TeSs BEE,
CFEKIN-ZLMR, h"'.'.flI_‘fT'.FF'L
VERCR 190 T

LEAD
JEPICIAL ¥

SESHIRGTON , Dole [(SRrLTS

TEDER NTIMEBEN (4

nKRLYSIS

I'I}.!IL'- A H=

L3675

UNITE

— — -

HI-F']UI..' ll.il'c"
D.OB60 PR

93 B

PELE e o R e
i ToAN U ihy
R mgey o N, ok
[FEa THAY oL 30

LENS ThHaY o on

LESL Wads Ao
FLEEUITREY O 0%
T =iy T e R
LESe D0 as D0f
SECR A o TSy R

PRI Dans

K fhfLHJ‘i AT .

DF WATERS ANy
DRIO.

WASTEE

ihver Faltoch Sclentific Sarvices Laberatorlss:
51, Lowis MO
Gmwmm

Speciman B (1C F:I:,

LF 2(2 (1] ;

T T

RT LAB KO. 849775

o

ENTERED 03/26/81

REFCRTED Gu/10/81

A

POR RTOWIC ABSOEPTION SEYCTROFHOTOMETRY,

(1579), METALS 1-19 AMD

PETAODS LEING THE CREPHITY FUENACE, NOEWALE, CT,

FTESDE OF ANELYLIS (1920) 11TH EDITION, METHODS
PEM TEAD).,

YIThH

k| i
'-.-I.' (o ia |

A EAY

4o 00

25.066~25,073, ADAC,
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= mmmm amnqm
Mch BtAculsMO © o
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& Divislon of Aalsion Puing Company '
REFORT

RT LAB NO. 823840
MRS PEG SAUER (SUEM. BY £ MCCAFFREY)

NEW YORK STATE DEFT 0OF ENVIR  CONSS ENTERED - 12/09/80
HO WOLF ROAD - el
LMY, NY 1773 REPORTED 12/26/80

I.F.-Z:—‘ﬁ'i'Hh_HHﬁL“._l'-‘[ TURTLE MUSCLE: 173

FLRCHASE OROER MUMBER CléazaTs

SEAY ANALYSLS  UNITS

h;-‘:-};i"_l .[‘er . “_c:. —;; .i“ F-'F-'I: N
|k dal 0, 141 FFM .
MERCLRY 4

FESE THAN O 05 PPM

'HMETHOD REFEREMCES

e e T y———

ESE e L

FERKTN=EL MER.  aMat YTTO8L METHOS FOR ATOMIEC ABSORFPTION SPECTROPHOTIMETRY,
MORWALE, TN, SEPTEMBER 1974 ;
METHONE FOR CHEMICAL &hol YST5 0F WATERS anD WASTES (1979), METALS 1-19 AMD
MEIHDDS 2131, 1L 9. EPA, CINCTMMATI, OHIQ

FrEeIM-FLMER: ANABLYTTOA  METHOWS LIZIMG THE I‘"FMF—'HITE FLIRNACE, NORWELK, CT.
Mkl 1977,

i I-1|-|

HEETCIAL METHODS 1F ANALYSIS (19B0) 13TH EDITION:. METHODS 25, 0&8-25, 073, ADAL,
et |'-I-|1NL:'I OM, T (Sabkl ES WITH | ESS THAN 4. G0 FPM LEALDT.

HEFETETAL METHONS OF aMALYSTS (19300 13TH EDITION, METHODS 25 f!’??-r.ifr s, AdAL,
WOEHINGTOM, D (SAMPLES WITH GREATER THAM 4. 0o FPM LEAD).

Mk LURY
MIGESTION: AMALYST. V0L, 86, P AOS (19411 WITH MODIF ICATIONS,
UETERMINATION: AMAITYTICAL CHEMISTRY, VOL. 40, P. 2085 (1948)
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= PO Bon T« Madson, Wisconain 5IT0T e BOREA-4aTY

# Divlglon ol Ralston Puring Company

MRS. PEG SAUER (SUBM. BY E. MCCAFFREY)
NEW YORK STATE DEPT. OF ENVIR

20 WOLF ROAD
ALBANY. NY 12333

LEATHERBACK TURTLE FAT: 1

PURCHASE ORDER NUMBER Cl14634679

ORG PHOS, CHL INS, FCB

DoE
Doo

noT

FCE
DIELDRIN
BHC

L INDANE
HCE
ENDRIMN
H. E.

NO OTHER CHLORIMATED INSECTICIDES DETECTED

METHOD REFERENMNCES

———

DRG PHOS, CHL. INS. PCB

METHOD SUPPLIED WITH EACH SET OF SAMPLES

73

(PPH )
Q. 21
LESS
LESS
1. 84
LESS
LESS

LESE
LESE

LEES
0. 03

REFORT

. CONSS.
THAN ©. 05
THAN 0. 05
THAN 0. 05
THAN 0. 01
THAN Q. 01
THAN ©. 01
THAN 0. 05

har Rallech Sclamilio Servipas Laboraiories:
51. Louin MO
Gray Bummly MO

RT LAB ND. 823838
ENTERED 12709780
REPORTED 01r/21/81
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Qther Raltach Sclanlifle Sarvicas Labomiprigs:

Raltech E;%ﬁ*ﬁuu

ﬂnﬂh:mm:&j

A0 Boe TEE = Wailion, Wiscosain S3707 = S0RIT4T-44TY
A Divisian ol Ralsscs Puring Coimpany

REFORT

RT LAE NO, 823837
MRS, PEG SAUER (SUBM. BY E MCCAFFREY )

NEW YORK STATE DEPT. OF ENVIR. CONSS. ENTERED 12/09/80
30 WOLF ROAD
ALBANY, NY 12233 REPORTED 01/21/81

LEATHERBACK TURTLE BRAIN: 173

FURCHASE ORDER NUMBER Cl&43479

CADMILIM
CANCEL. INSUFFICIENT SAMPLE FOR ANAL YSIS

LEAD
CANCEL, INSUFFICIENT SAMPLE FOR ANALYSIS

HMERCURY
CANCEL, INSUFFICIENT SAMPLE FOR ANALYSIS

ORG PHOS. CHL INS. PCB

(PFM}
DDE B 018
DDD 4
ooT #
FCE -1. 92
DIELDRIM LESS THaN 0, 0%
BHC #
LINDABNE #®
HCEB =
ENDRIN LESE THAM O 05
H. E. #

* UNABLE TO QUANTITATE DUE TO FCE INTERFERENCE

NO OTHER CHLORINATED INSECTICIDES DETECTED

ETHOD REFERENCES £

JADMILM

‘ERKIN-ELMER, ANALYTICAL METHODS FOR ATOMIC ABSORFTION SPECTROPHOTOMETRY,
IDRWALK, CN. SEPTEMBER 1976.

IETHODS FOR CHEMICAL ANALYSIS OF WATERS AND WASTES (1979), METALS 1-19 &ND
IETHODS 213. 1, U S EPAa, CINCINNATI, OMIO.

‘ERKIN-ELMER, ANALYTICAL METHODS USING THE GRAPHITE FURNACE. NORWALK, CT.
IRRCH 1977,
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RT Lna"huiﬁ'?:azaaa" 9
MRS. PEG SALER (SUBM. BY E. MCCAFFREY)

MEW YORK STATF DEPT. OF ENVIR. CONSS. EMTEHEI] 12fa9fan
S0 WOLF ROAD . ;
ALBANY, NY 12933 REFﬁnTﬁn ‘m?;m g i

ﬂ-ﬁﬁm M“E LHEH‘I-;‘. 1730
PURCHASE l'.'.IHI:I:H NUMBER C1&63479

ASSAY ANALYSIS  UNITS i
SADMILIM 12. 8 PPM '
LE#D 1. 95 PFPM }'
MERCURY 0.924  PEM e '
':"il T :'l.'."I.
OKG PHOS, CHL. NS, PCH b Kt
) (PEM) - 5: Wi i i i
DILE 0. 18 i gt g A
1131 gt LESS THAN 0. 05 S nrad i S ;
LN LESS THAN O, 05 e s '
PICB 1254 9. 58
DIELDRIN LESS THAN 0, 05
HHI LESS THAN ©. 01
L INLENE LESS THAN 0, 01
HCH LESS THAN 0. 01
ENDR TN LESS THAN ©. 05
H E : Q. 02
MO OTHER CHLORINATED INSECTT CIDES DETECTED
METHON REFERENCES
CRADMTIM
PERKIN-ELMER, ANALYTICAL METHODS FOR ATOMIC ABSORPTION SPECTRUPHOTOMETRY.
NURMALK, CN, SEPTEMBER 1974,
METHONS FOR CHEMICAL ANBLYSIS OF WATERS AND WASTES (1979), METALS 1-19 AND
METHONS 213 1, 1L S EPA, CINCINMNATI, OHIO
PERKIN-FLMER, ANALYTICAL METHODNS USING THE GRAFHITE FURNACE, NORWALK, CT.
MARCH 1977 i
LEAD Fir el
DFFICTAL METHODS OF ANABLYSIS (1980) 13TH EDITION, METHODS 25 048-2% 073, ADAC,

HWASHINGTON, D, C. (SAMPLES WITH LESS THAN 4. 00 PPM LEAD). r

¥ L T R | S S A G L
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A Dislslon of Maisten Purins Company e
RT LAE NUMBER 833839 PAGE ' 2
ILEATHERBACK TURTLE L IVER: 173
m,"'a'!-* ce g
METHOD REFERENCES iy
LEAI (CONTINUED ) :

FFICIAL. METHODS OF ANM.YSIS (1980) 13TH EDITION,

WASHINGTON, 0. £, (SAMPLES WITH GREATER THAN 4, 00 PPM LEAD).

MERCURY
DIGESTION: ANALYST. VOL. 84, P. &08 (1961) WITH MODIFICAT IONS.
DETERMINATION: ANALYTICHA CHEMISTRY, VOL. 40, P. 2083 (1948).

DR PHOS, CHL. TNS, PCE _
METHOD SUPPLIED WYTH FACH SET OF SAMPLES

METHODS 25, CIE'?!-'F?.E. D88, AOAC,
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STRANDING/SALVAGE FIELD FORMS OORF -oq-F o

OBSERVER'S INIT. 355 DATEO9 [ 27 / 80 TURTLE Wo. BY pAY®? smamp™-V-
COORDINATOR'S INIT. 5.5.5. ~  SPECIES CODE D.C.  RELIABILITY OF 1p_3  sex U

i .
YERIFIED BY STATE COORDIN. X maT. Y0°59/007 wis  1ome. 22° o3’ 2" s
DESCRIPTION OF LOCATION Located L mile eas west of the west boundry of Mappeague,

CARAPACE LENGTH __ 59 _ . ou/f AEAD LENGTH __ 7 ., COND. OF ANIMAL
i R ¢ ) WIDTH __ . oM/IN FHOTO TAxEy Yes
PLASTRON LENGTH __ __ __ _ . CM/IN TAIL LENGTE __ . OM/IN SPRAY PAINTED
[?‘5&111::-11 R 1 & WOUNDS/MUTILATIONS Left front Flipper sliced and
addltional sllces om EEK
o e T N LOCATION __  DISFOSITION OF TAG & TAG INFOD.
TAGE s e e s TYPE LOCATION __ DISPOSITION OF TAG & TAG INFO.

FINAL DISPOSITION OF CARCASS 2 IF 3, THEN WHERE SENT
KEMARKS: The head, left front flipper, and liver were collected and sent to the D.E.C. Thés anim

had severe slashed across the top and front part of the carapace, Five of them were therse, alo

with three on the Left front flipper. All slices were av&nl:_.r spaced, (me of the cuts had openec

thoracic cavity to the outer water and sand., The chest cavity was full of sand and water, Insic
the trachea there were massive blood clots. The vascular system was almost empty also.

~ODES:

Species Tag Location
» C Caretta caretta, loggerhead l= inside edge of front flipper
i= ingide edge of hind flipper
= M Chelonia mydas, green 3= putside edge of front flipper
4= outside edge of hind flipper
« K Llepidochelys kempi, Kemp's ridley 5= on margin of shell
6= on shell

3 L Dermochelys coriacea, leatherback

Condition of animal

1 Eretmochelys imbricata, hawvksbill O= alive“. 2= brewing b= mummy
. 1= fresh 3= El stinko S5= gkalaton
I K Unknown
iy Sex Final disposition of carcass
1= laft on beach (painted)
f= female M= pale U= unknown 2= buried on beach

3= collected specimen

Reliabiliey of ID

1= ungure 2= probable 3= sure
if U K, then also ioclude & 3 here.

Tag type
= metal P= plagtic O= pther




e " STRANDING/SALVAGE FIELD FORMS NY-003-80
osserver's it J O mﬁ;jgfg_ TURTLE ¥O. BY DAY/ ¥ smred/ ¢
coorornator’s thrt.d & seectes copel 4 meLiastirry oF mwJ  osx__
GERIFIED BY STATE COORDIN. L~  paT. Q509 /9 wis  Lowe. 278.2% & sm
DESCRIPTION OF LOCATION A A T {;;,,,r;f--,-. xR ;;.-H..,- 4 Pog o

PLdwr i=F=F Wl Caem Tl Lasteurtert fas g

CARAPACE LENGTH __ __ jlﬂ@m BEAD LENGTH __ __ _ . CM/IN COND. OF ANDMAL __
WIDTH ___EL.Q@IH VIDTH __ __ /. o FHOTO TAKEN _
FLASTRON LENGTH __ . CM/IN TAIL LENGTH __ _ . CM/IN SPRAY PAINTED _
U8prenr LY i@ WOUND'S /MUTILATIONS
VeI e S —— TPE__ LOCATION __  DISPOSITION OF TAG & TAG INFO.
MWL o o TYPE | LOCKTION _  DIBROSITION OF TAG & TaS fiS.

FINAL DISPOSITION OF CARCASS .  IF 3, THEN WHERE SENT_ U3 - _Trew Auar it

3 -
hRuRKS: M etnp ol T2 [fis Prefonmoenn 91 o A i < VA sV

rd

APee Ppona iy e 00 T T e Wi piefieey e

ALFTAL AL i

'ODES: :
Species Tag Location
C Caretta carectta, loggerhead l= ingide edge of front flipper

d= ingide edge of hind flipper

- M Chelonia mydas, green 3= outside edge of fromt flipper
4= putside edge of hind flipper

- K Lepidochelys kempi, Kemp's ridley 4= on margin of shell
6= on shell

' € Dermochelys coriacea, leatherback

Condition of animal
-1 Eretmochelys i=bricata, hawksbill O= alive ‘2= brewing 4= mummy
1= fresgh 3= El stinks 5= gkeleton

E Unknown
i Sex Final disposition of carcass
l= left on beach (painted)
= female M= male U= unknown 2= buried on beach
3= collected specimen
Iag type
Reliability of ID

= metal P= plastic O= pther
l= ungure 2= probable 3= sure
if U K, then also include a 3 here.
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SCENTFIC SHVCES

P Mex f545 8 Medson, Wisconsn K37 = 8082414479

A Oinision ol Falssos Pufina Company

REFORT

MRS, PEC SAUER (SUBM. hY E. MCCAFFREY)
%EW Y0BK STATE DEPT. OF ENVIR. CONSS.

53 WOLF ROAD
ALBANY, NY 12233

RIDLEY SEA TURTLE BRARIN:

PURCHASE ORDER NUMBER C

o#G PHOS,CHL IRS,FCE

DDE

oo

bDT

BCE 1254
DIELDRIHN
BHC
LINDARE
HCB
SNDRIN
HIEI'

K THOD REFEREHMCE=

aRG PHOS,CHL INS,FCE
NFTHOD SUPPLIED WITH FACH

1830

1636749

LFPEY)

ra 11

LES3 THA=S
LESS THANX
LESS T.dAN
1ESS THAN
LESS "THAY
LESS THAG
LESE THAN
LESS THAN
LESE THAY

.10
Q.10
1.00
0.05
005
0«05
0.05
0.10
0.05

SET OF SAMPLES

Oilvei Raltach Sclemillc Sorvcss Labomiorios:
Gt Lowls WO
Gray Summil MO

RT LAB NO. B37323
ENTERED 02/06/81

REPORTED 03/13/81

RECEIVED
MAR 26 1981

END ;! =0 £7 070 UND

e e

WILDL. e wEsSunilEs CEMTER
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BEPORT

RT LAB KQ. B3T7322
MAS. PEG SAUER (SUBN. BY E. KCCAFFREY)

NEW YORK STATE DEFT. OF ENVIH. CONSS. 5 ENTERED 02/06/81
50 WOLF ROAD
ALBANY, NY 12233 EEPORTED 03713781

RTDLEY SEA TURTLE LIVER: 1B3C

PURCHASE DEDER NUMBER € 153679

RESAY ANRLYSIS UKITE
CADHINH : 0.400 PPY
LEAD
LESS 'THRY Q.05 TP¥
WERCURY Q.170 FPY
TRG PHOS,CHL INS,PCRH
(PEY)
ROE I
LoD LESS THRY 005
LDT LESS THAK 0.0%
PCH 1254 0.91
DIELDATH LESS THRAY 0.05
RHZ LESE TVANY 0.47 -
LIXDANE LEES THAY 001
HCH LEES THAN 0.071
ENDEIN TLESE THRY 0.05
Hefe LEES THRN 0]

H2THOD REFERENCES

i o i i s S -], g o i

CADMIUH A

PERKIN-ELMER, ANALYTICAL ¥ETHODS FOR ATOMIC RBSORPTION SFECTROPHOTOMETRY,

NORWALK, CT, SFFTE¥BRER 1976,

MZTHODS FOR CHEMICARL ASALYSZISE OF MATERS AXD WASTES (15679), PETALS 1-19 AND
METHODS 213.1, U.5. EPFF, CINCINNATI, OHIO,

PERKIN-ELKER, ANALYTICAL METHODS USINC THE GRAFPHITE FORKARCE, KORWMLK, CT,

MABCH 1977.

LEAD

TFFICIAL METHODS OF ANALYSIS (1960) 13TH EDITION, METHNODS 25.068-25.073, AOAC,
WASHINGTON, D.C. (SAYFLES WITH LFSS THAN 4L.00D FPR LEAD).

SEFICIAL METHIDS OF ARRRLYSIS (1980) 13TH EDITION, METHODE 25.083-235.088, AOALC,
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1. Louis MO
SCENTFC SERVEES Gray Summil MO
PO fos ML = “ﬂl“ll: Wigconein 357007 = BSEIFET1-8TY I
& Dwvasion o Ratalan Puring Company
HT LAB NUKRBER 837322 FRGE 2

RIDLEY SEA TURTLE LIVER: 1B3C

WETHOD REFERERCEGS

—— i —— - NN R

LEAD (CONTINUEDR)
WASHINGTON, D.C. (SAEPLES WITH GREATER THAN 4.00 PPN LERD}.

MERCURY
DIGESTIOY: ANALYST, VOL.66, P.60K (1961) WITH MODIFICATIONS.
DETERNINATION: ANALYTICAL CHEMISTHY, VOL.u4O, F.20B5 (196B}.

G PHOS,CHL INS5,PCB
METHAD SUPPLIED WITH EACH SET OF FAWNFLES

RECEIVED
MAR 26 1961

EMD . T P 002w UNIT
WILDL.r e wEsouncEs CENIER
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: & Daision af FILalnn Puing Compary ,.-""—’—”-'__ MFD I F‘ Cd ]
4 REPORT

Ioan g Y

RT LAB ¥O. 837321
MES. PEG SAUER (SUBFK. 8Y E. MCCAFFREY)

NEW YORK STATE DEFT. OF ENVIR. COKES. ENTERED 02/06/81
50 WILF EOAD
ALBANY, NY 12233 ' REFORTED 03/13/81

RIDLEY SEA TURTLE FAT: 183B

PURCHASE ORDER NUMBEn C 163679

ORS PHOS,2HL INS,PCB

(FEY)
DbE 0,70
Don LESS THAY 0.05
aDT LESS THAN Q.25
PCE 1254 1. 48
DIELDRIN LEES THAY 0.05 i
2HE LEZS THAN 0407
LIYDARE LESS THAR 0.01
HCH ILFES THAY 0.071
ENDRTN i LEES THAY 0.05%
debe LEES THAY 0,07

HETHOD REFERENCFS

el et s L Syt b o T ot T w L B

TRG CFHOS ,<HL TESFCH
EPTHOR SUPELIED «ITH ERCH ST CF SRMPLET

EHDIL ' .'."'.. .-"E;': CEHTE“'
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U.8. DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administretion
NAT IONAL MARINE FISHERIES SERVICE

Southwest Fisherles Center

Honolulu Laboratory

P. 0. Box 3830

Homolulu, Hawali 96812

Translation No., 76

From Sulsan Sekal Yol. 30, No. 12, p. 78-8B4, December 1981.

FISHERY BASED OM THE Ff?ﬂﬂ METHOD IN THE PHIL IPPINES
(Tonan=-AjJla no tsukegycho (ukigyoshd) == Philipplne-hen)

By

Yosh|fumi Klhara
Overseas Agro-FlIsherles Consultants, K.K.
Tokyo, Japan

FREFACE

The countrles In Southeast Asla that are known to be using fish
aggregating methods In thelir flsherles Include the Phlllpplnes, Indonesla,
Thalland, and Malaysia. Of the methods used In these four countries, |
would | lke to present some [nformation here on the methods used In the
Phillpplnes. The "payao" (a Fillpine term for the flsh aggregating device)
method of the Phlllppines ls described. A description of the |ndoneslan
method will be presented In the next Issue of Sulsan Sekal.

INTRODUCT 1 ON

The author first went fto the Philippines on January 3, 1968 [n responsa
to a request for a feasiblllty study on developing a tuna flshery for a
local flshlng company. That visit was the beginning of a deep, continuing
relatlionshlp with the Phlllppines, a relatlonship that has been nurtured
aven beyond the wlldest dream at the time of the Inltlal vislt.

Tha frozen tuna Industry In the Phillppines turned Into a significant
export Industry beginning In 1969. The Philippines tuna flshery bagan with
ona 380-ton secondhand tuna vessel that caught about 500 tons of yellowflin
tuna for export to the Unlted States. WIith this'humble beginning, the funa
flshery has grown year by year, and with the addition of large purse selne
vassels to flsh around flsh aggregating devices (payacs), the |landings have
grown markedly. In 1979 and 1980, the annual exports of sklpjack and
yel lowfIn tunas reached 3Z,800 and 41,000 tons, respectively. Concurrently
tuna canneries were bullt and this sector of the industry showed remarkable
growth, About half of the tuna landings reportedly have been golng fo the

Translated from the Japanese by Tamio Otsu for the Southwest Flsherfes
Canter, Honolulu Laboratory, Maticnal Marine Fisherles Service, NOAA,
Honolulu, Hawall 96612, December 1982.
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tuna cannerles, and by flscal year 1981, It was estimated that the comblined
volume of exported and canned tuna would amcunt to 100,000 tons.!

Durlng the early stages of the flshery, from 1969 to 1971, the yellow-
fin tuna was the principal species sought. The fishery began In waters west
of Mindanao. The fishing grounds gradually expanded to waters south of
Negros Island, off central Palawan Island, and to waters off Tawltawl |sland
on the southernmost end of the Sulu Archipelago. At this stage of the
fishery, it was observed that local flshermen were already utlilzing the
payao method In varlous locatlions In the Mindanac Sea, In waters surrounding
Negros |Island, Bohol Island, and Mindanao |slapd to aggregate such flishes as
the suma (kewakawa, Euthynnus sp.) and somuro (mackerel scad, Decapterus
sp.). These payecs, however, served as the prototypes of paysos developed
subsequently to attract skipjeck tuna and other tunas.

At this writing I+ 1s not clear as to when the |ocal flshermen began to
usa the payeo to aggregate kawakawa, mackerel scad, etc. All we could learn

ITranslator's note: The text shows this figure to be 10,000 tons,
which probably Is an error.
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from the fishermen was that they had been using this method for "many, many
years," The search for the orlgin of the payso method Is a subject for
ancther study.

The basic construction of these "orlginal™ payaos was as fol|ows:
1. The main floating body consisting of a bamboo raft.
2. A mooring |ine made of bralded rattan.

3. Anchor of payac consisting of two or three metal drums #11led with
concrate.

These payaos for kawakawa and mackere! scad were Installed In waters
between 500 and 1,000 m deep. So that the raft would be visible from a
distance, a marker pole made of bamboo and coconut fronds was prominent|y
placed on each raft.

In the Mindanac S5ea, anyona I= al lowed to flsh arcund a payao by hand-
ITning, surface trolling, or even small-scale purse salning. The unwritten
law, however, says that the owner of the payao Is to be pald 25% of the
value of the catch made from the payso. Because of thls practice It Is
Common fo see people Installlng payaos even [f they do not own any purse
selne vessels themselves. In spite of thls situation, there seems +o be no
move by any fishery cooperatives to Install and manage payaos.

The fishermen are from the wicinity of Cebu Island and they speak
Bisayan. One group of these fishermen that had mlgrated +o the southern
part of Mindanac was seen o be cperating a rather large-scale fishery
within the Gulf of Davac. A part of this migrant group had establlshed a
base at General Santos In southern Cotabato around 1970 and began carrylng
out experimental fishing using the payao method. They used 20-ton wooden,
purse selne vessels In carryling out thelr experimental operation. A+ around
that time, all of the catches were beling consumed locally around Davao, and
such fish as the kawakawa and mackere| scad were selling at higher prices
than skipjack and yellowfin tunas. The fishermen were more Interested In
catching the higher priced fishes, however, as |t turned out, the payaos
were more effective In aggregating the tunas, and the catches of sklipjack
and yel lowfin tunas Increased greatly.

The fishing ground Is located 6-7 mlles off -Sarangan| Bay. To the
south, off Mindanao, the water was found to be temo deep and the currents too
strong for payac Installation. Mot only did It cost more to Install payaos
In these deeper waters, but the Incldence of payao losses was very high. In
splte of these problems, the catches from payacs Installed In these deeper
waters emounted fo around 5 to 20 tons per set (purse selne), and the
revenues exceeded the higher costs of Installation.

The purse selines used by these flshermen are relatively small, measur-
ing about 400 m |ong and about B0 m deep. The purse |ine consists of a
nylon rope 24 mm In dlameter. The net is slow sinking, and the depth of the
net Is shal low.
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The vessels were poorly equipped and did not have net haulers or power
blocks. The nets were hauled In manually from elther the bow or stern of
the vessel. The only deck machinery was a warping drum winch to purse the
nat.

An Amer|can company In Manlla Introduced the U.S. purse selnlng method
to the Phllipplnes right after the War. The Phillppine purse selne fl|eet
has gradually Increased since then and at present has grown +o be the larg-
est In Southeast Asfa, and has played a vital role In the fishing Industry
of that country. However, It Is Interesting, and perplexing also, to see
the "anclent" Japanese style of purse selning still belng practiced In the
soithern Visayan Sea.

Direct observations have proven beyond any doubt that paysos aggregate
schools of flsh. Many flshermen fish around payaos and catch yellowfin and
skipJack tunas by handline or surface trolling. Ewven at night, fish are
taken around payaos by selnlng. Thus, there was no question about the
effectiveness of paysos In atiracting fish, and we declded to undertake our
own exparimental work with payaos. -

In 1973, we converted a 47-fon wooden tuna vessel (brought from Japan
for some other purpose) to a purse selner. A newly Installed payao began
attracting schools of fish from around the second week and the aggregation
of fish began to Increase gradually thereafter. In just a |Ittle while, any
doubt or skepticism we may have had regarding the paysos, was dispelled by
the results obtalned. The paysos Installed In offshore areas attracted not
only such flshes as the dolphinfish, Coryphaens hlppurus, but migrating
schools of skipjack and yellowfin tunas that appeared to remaln with the
raft. Llghts were used at night to entlce the fish to rlse closer to the
surface where they could be taken by purse salnlng.

It was soon learned that this fishing method was successful In ceptur=
ing only a relatively small portion of the school. It was surmised that by
uslng a larger vessel and a much larger net, the payso catches could be
drematical ly Increased, but at that time, no one In Japan would belleve In
such a possibl|1ty.

THE CONMSTRUCTION OF A PAYAD

After tuna purse seining operations around payaocs began, the Installa-
tlon of payaos Increased greatly. In waters off Mindanac (Celebes Sea), It
costs much more to Install payaos because of the deeper water. At the
present time, the cost of construction and Installation of a payao Is estl-
mated at ¥1,000,000 [US$4,348 @ ¥230 = US$1]. About 50% of the paymsos are
lost each'year from varlous causes. Thus, the |local flshermen now conslder
the payao an expendable [tem In their cperation. The reason is that once
the payaos are adrift there Is |11ttle chance of recovering them.

Since the causes for these losses are not clear, there are no effective
countermeasures at prasant.

With regard to construction of payacs, It must be reallzed that there
Is a |imit In the avallabll ity of necessary supplles, as well as [n product
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Sketch of a payso In place. Note that
drum anchors are placed In a serles.

quality. Thus, there Is a problem In constructing very substantlal payaos
that would be able to withstand the very severs conditlons of the open
ocean. At the present time In the Philipplnes, the #lshermen are attempting
by trial and error to bulld better payaos,

The Raft

The floating body of the payao consists chlefly of a bamboo raft. The
raft serves to provide the "shadow" under which schools of flsh may find
shalter. In addition to the raft, additlional attractions are of fered by
coconut fronds that are suspended under the raft. The coconut fronds
provide protection to the =mall fish that flrst gather under the rafts.
However, the detalls of the aggregating process are not yet well understood.

It appears that bamboo rafts are more effegtive In attracting fish than
are metal rafts. However, there are other factors that need to be cons!dsred
such as the dlfference In shape of the raft, differences In construction
material, etc. From our observations, however, [t seemed that the single
most Important Ingredlent of a payso was the coconut frond. Without I+, the
payso dld not seem to atiract flsh very well.

In Instances when fish gathered under a newly Installed payao, It was
noted that there was still no growth of barnacles or other organisms on the
raft or on the coconut frond. Thus, the reason for the aggregation Is not
clear, It may have been the accidental (chance) meating of fish and
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raft, or perhaps the raft had been selected for spawning or protection.
These are certalinly questions of great interest and Importance.

Bamboo rafts seem to be very effective In aggregating flsh. Unfortu-
nately, however, these rafts are not sufficlent|y durable to withstand the
rigors of the sea, The raft must be sturdier If one Is to Invest so much In
anchor llnes to secure the raft In place. Recently, the refts have been
cohstructed of pelyvinyl chloride (PYC) pipes or a comblnation of bamboo and
PVC plpes. Although varlous designs have been tested, there Is still the
sarfous problem of wave reslstance (hydrodynamics). A clrcular raft was
found to be undesirable because It had a tendency to create eddies (whirl=-
pools) when there was a strong current. On the other hand, a streamllned
raft+ appeared to be more desirable since It offered the l|east reslstance to
the waves, was extremaly seaworthy, and was suffliclent|y buoyant to wlth-
stand the conslderable drag of the mooring |lna. For example, a suitable
raft may possibly be shapad |lke a very slender boat whose huil 1s con-
structed of fiber-reinforced plastic and whose bedy 1s f1lled with urethane
foem for buoyancy.

Another conslideration s to bulld the raft uslng PYC plipes. Thasae
plpes are unlform In slze and shape (un|lke bemboo), and the ends can easily
be heat-ssaled. |f the front end of the plpe [s bent In the shape of a
sled, the raft can be made to "ride™ the waves. The raft should also be
very buoyant., The flshermen at Kachslung (Takao) In Talwan are using such
rafts as flshing vessels by mounting outboard motors on them. There are
many such "boats"™ In use.

In this way, by a careful selectlon of construction materlals, and by
choosng the right design, the future payesos should not only be effective
but very durable as wel|.

Use of Coconut Fronds

Lines to hang the coconut fronds under the raft must be strong and
durable. The fronds are securely tled In place 40 m below the surface, and
welghted down with rocks (or other materials) welghling about 4 or 5 kg.
Expensive |ines may Iin fact be a dlsadvantage In that they would be fargets
of thleves. Thus, It Is recommended that Inexpensive |Ines be used for thils
purpose. Wlre may be sultable.

The purpose of the coconut frond is to prpvide food and shelter to
small fish that appear under the rafts. Formgrly hemp palm |eaves were also
used for this purpose, but the use of coconut fronds became more common.

One problem with coconut fronds Is Its durabllity. After turning brown they
tend to' fall off the wires. Also, In the course of purse seining the fronds
are hauled up several times, and they tend to fall off rather easlly. Thus,
I+ Is necessary that the fronds be replaced frequently. When fronds are
lost or become bare, the payac loses [t ablllfy to attract flsh. Thus, the
fronds are an extremely Important componeni of the payao.

Moor (ng L Ina

Ever since payaos began to be Installed In deep waters, the polyeth-
ylene rope cameé to be used for the mooring |limes. The polyethylena rope
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avallable and belng used local ly |Is the three-strand twlsted rope, 12 to 20
mm dlemeter. In the waters south of Mindanao, the paysos farther offshore
tend to attract more flsh. Thus, most of the payaos are located beyond 30
miles of the coast. Although the depths are greater than 3,000 m, the
fishing vessels are not equipped with any fish finders or depth recorders
with adequate range fo sound these depths. Thus, when Installling the
payaos, the flshermen rely on charts for sounding data, and the length of
the moor Ing | Ine payed out accordingly. The known breaking strength of an
18-mm polyethylene rope |s about 3 tons. |f the depth Is 3,000 m, about 18
or 19 colls of rope Is used. A defect anywhere along this length of rope
could be the cause of an eventual break In the |Ine. The resistance of an
18=-mm rope In the water can be estimated. For example, [f the maximum
current veloclty 1s 5 knots, and If there [s unlform effect of the current
down fo a depth of 250 m, the force on the rope |s estImated at around 1.7
+ﬂn$‘l

in reallty, however, 12-mm polyethylene lines have lasted more than a
year whereas 20-mm |Ines have parted within a month of Instal lation. Thus,
the cause of |Ine breaskage Is not at all clear. However, the 18-mm poly-
ethylene |Ine Is generally consldered a sultable line for mooring payaos.

Wire Is used for the first 50 m of the mooring |Ine. This Is to
prevent theft and make |+ more difflcult for vandals to cut the mooring
line. Many local flshermen In small boats fish around the payaos, mostly
handlIning for yellowfin tuna. When the fish takes the hook, It requires
conslderable time before the fish Is brought to the surface. While
struggl ing on the hook, the flsh may move In circles, and by dolng so, may
entangle the mooring |ime of the payao. When this happens, the flshermen
will try to save hls hard-won catch by cutting the mooring lime. This would
happen, of course, only when the payao owner Is not there to witness thils
act of vandallsm. The wire on the upper 50 m of the mooring |lne may help
to prevent this type of vandal | sm.

Payao Anchor

Materials that are relatively easy fo procure local ly--cement, sand,
and gravel for concrete to fill metal drums--are used In maklng the payao
anchor. The connecting ring is simllar to that used on the raft end of the
mooring llne, and |Is made of a large tire whose side Is cut out and fltted
with a8 wooden crossbar. As for the anchor ring all but the upper one=fourth
of the tlre ring Is packed In concrete. The submerged welght of each anchor
Is approximately 260 kg, A total of three to flye anchors are used to moor
each payao. The anchors are set out In the form of "octopus legs" or strung
out In serles on a single enchor line. |t seems that the l|atter has consld=
erably greater holding power. As an example, at a depth of 2,000 m, three
anchors set out as “octopus legs™ (each anchor with Its own llme starting
from the mooring lina) were dragged a distance of 2-3 mlles by a strong
current. However, thls sllight displacement may actual ly be advantegeous In
preventing |lne breakage.

The reason for using metal drums Is thelr ready avallablllity. Also,
from the stendpolnt of Installlng a payao, It is necessary that all of the
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components be readily handled from a small flshing vessel that has only very
IImited deck equipment. Anything heavier than these drums would be beyond
the capabll ity of these small boats.

To Increase the holding power of these anchors, they should be set out
in a serles. In additlon, the drums should be fltted with L-shaped steal
bars that protrude as spines In varlous directions. These protruding splnes
would grab the bottom to further Increase the effectiveness of the drum
anchors.

GENERAL CBSERVATIONS ON FISH AGGREGATION

The fishing ground that flrst developed off General Santos (Cotabato)
gradual ly expanded westward. At present, most of the vessels are operating
In the Moro Gulf. The fishing ground Is not |Imited to the northern part of
the Celebes Sea but has spread throughout the western Phillpplnes to as far
north as the area off Lingayen (Luzon |sland), to the area off Mindoro, and
also to the Sulu Sea. The paysocs Installed In these areas reportedly have
attracted fish In as few as 4 or 5 days. The sklpjack and yellowfin tunas,
however, generally begln forming aggregations within 2 weeks around payaos
set In the northern part of the Celebes Sea. Even at the slowest, the
paysos attract enough fish for purse seinlng In a month's time. Many smal |
schools of flsh have been observed In adjecent areas. Thus, It Is possible
that there Is gradual accumulation of fish under the payaos as small schools
move In to encounter the payesos. Therefore, I+ would be desirable to
Instal| the payaos In the migratory paths of tunas. Unfortunately, however,
there has not been any systematic ecologlcal studles conducted to define the
migratory pathways followed by the tunas. The payaos, at present, are
therefore Installed at locations dictated by the past experlence of
f I sharmen.

The payeos should be Installed In areas where there are as few current
flows as possible. Also, the payaos should be as far removed as possible
from others. The depths should not exceed 3,000 m If at all possible.

These seem to be the more Important practical considerations In selecting
the location of payao Installation at present. |t would be a fortunate
happenstance If the selected site should also fall within the migratory path
of the tunas.

It Is also known that in this general area, the yellowfin and sklpjack
tuna schools tend to migrate In waters relatively close to the coast. In
May and June especially, large numbers of very young sklpjack and yellowfin
tunas are seen throughout these waters, and extending also Into the waters
surround [ng the Sulu Archlipelago. |t appears from this that the spawning
grounds extend over a very broad area.

The compositlon of the catch around payaos during the early stages of
the Phillppines fishery was as follows:

small yellowfin tuna (2-5 kg) 25%

SklpJack tuna (1.5-4.0 kg) 40%
Kawakawa (0.3-3.0 kg) 258
Yellowfin tuna (10-20 kg) 5%

Mackerel scad 5%
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WINDS AND CURRENTS

Winds and currents have a great effect on the paysos. In the
Philippines there are two major seasonal winds (monscons) as fol lows: the
December-March northeast monscon and the July-September southwest monsoon.
In the waters off southern Mindanao, the Influence |s greatest when the
southwest monsoon blows shoreward. The winds follow a pattern of blowing
stronger after midday and continuing strong at night untll sometime after
midnight. The winds then begin to subside and there Is a perlod of calm
lasting from Just before daybresk o arcund midmorning. The wind veloclty
varfes from day to day but Is generally high for a perlod of 3-5 days, and
at Hms up to a week, followed generally by 3-4 days of relatively calm
weather.

During the northeast monsoon, strong winds may continue for 5-6 days
without any letup, with winds blowlng strong throughout the day. Then,
there |s a 2-3 day perliod of calm before the strong winds agaln return. In
any case, the strong winds of the monscons are even stronger than cen be
Imagined, and especlally during the southwest monsoon, they blow In sudden
gusts. When these winds are encountered, It Is difficult o belleve that
one Is salling In troplcal seas. The winds frequentiy blow at Beaufort
force 5, and force 6 winds are not at all rare. Therefore, the winds cause
a strong surface current which tends to dlsperse any flish aggregations that
may have formed. Unfortunately, there was no opportunity to measure current
valoclity. However, It was observed that when the waves were high, the raft
of the payao would appear on the verge of sinking from wave actlon. The
raft would submerge and rise viclently In a rapld action that could cause
loss of raft from |Ine breakage.

Judging by the movement of water around the anchored raft, It was esti-
matad that the current velocity was no less than 5 knots. It 1s known that
In certaln local Itles such as the Zamboenga Channel| or between the varlous
Islands of the Sulu Archipelago, the currents flow at speeds reaching 7 or 8
knots. Incidentally, the name "Sulu" Is derlved from a native word that
means "current,” according to elderly Filipinos.

THE FISHING OPERATIONS

The purse selne operations arcund paysos are carried out by "purse
selne unlts™ which consist of a purse selne vessel, a net skiff, and a |Ight
boat. Sometimes a unlt may also Include one or two fish transport vessels.

Depending on the slze of the purse selne vﬂ:l'?sul, the net skiff Is
elther carrled on board or Is towed to the flshing ground by the selner.
The |ight boat 1s carried or towed by the seiner. Normally, It Is
sufficlent for the light boat to generate 5-10 kW of electriclity.

The purse selne vessels vary from Z0-gross-ton wooden vessels, to
secondhand wooden seiners from Japan, to secondhand tuna vessels that have
been modified Into purse seiners. Last year, several 500~ to 800-ton
secondhand selners were obtalned from Mexlco, France, the United States,
atc. In addition, there are presently some vessals undergolng converslon as
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wel| as some that are stlll on the drawing boards. The total Phillpplnes

purse seine fleet |s expected to Increase to around 50 vessels by the end of
this year. -

Many of the purse seiners are now belng equipped with fish finders and
sonars that enable the fishermen o locate fish schools more effectively.
It was only a few years ago that the vessaels were not so equipped and the
fishermen had to estimate the conditlon of the flsh school through other
means such as observing handl Ining and trolling results of small flshing
boats around paysos, or by observing bird flock behavior In the vicinity of

the payaos, At times, the fishermen also resorted to skin diving to make
the cbservatlon.

When a purse selner declides to make a set around a payao, the |light
boat Is moored to the payac and the |ight Is turned on at sunset. The | Ight
may elther be placed above the water or underwater; there Is noc observable
difference In effectiveness. Only during a full moon, howaver, s there a
glrfarancu. The underwater |lght Is more effective during the perlcd of a

ull moon.

The purse selne set Is usually begun In very dim Ilight at dawn (0400-
0430 local tIme) when winds and currents are relatively still. Direct
observations have not yet been made of the behavlior of the fish school under
the raft between the time the |ight Is furned on at sunset and the time the
set Is made the next morning. However, It Is Interesting that the behavior
of skipjack and yellowfin tunas, elther separately or In mixed schools, can
be controlled to a certaln extent by manipulating the |ights and coconut
fronds. About 45-60 minutes before the beginning of the set the coconut
fronds are detached from the payao and attached to the |lIght boat without
I1fting them out of the water. The mooring |lne of the |ight boat Is then
disconnected and the |ight boat |s set adrift with the coconut fronds
suspended benreath I+. Slnce the raft Is connected more or less permanently
Tn Th: anchor |ine, It is not practical to detach the raft each time a set
5 madge.

The reason for transferring the submerged coconut fronds from the raft
to the |ight boat Is not only to Induce the school of flsh to move away from
the raft to the |ight boat, but also to have the fronds serve as a "sea
ancher" to reduce the drift of the |Ight boat In the winds and currents.

The |ight bulb Is hooded so that |Ight diffusion Is prevented. The
Ilght Is almed |lke a spotlight In the Immedlate yicinity of the |lght boat.
The generator output s gradually reduced to slowly decrease [Ight Inten-
sity. When the generator ocutput Is reduced to the very minimum, the [ncan-
descent |lght takes on a reddish hue. A transformer may also be used fo
ad just the Intensity of the |Ight. After the |Ight's Intenslty Is reduced,
5=10 minutes are allowed to elapse during which It Is assumed that the main
body of the flsh school Is under the |lght boat. At that time, the net Is
sat around the |ight boat.

Better results may be expected with the use of fish finders and sonars.
When making a set, all the |lghts on the selner are turned off. A |lght
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boat s usually manned by two persons. The crew on the |lght boat recelves
Instructions from elther the captaln or the fishing master on the purse
selner by means of & single sldeband radlo, a l|oudspeaker, or slgnal |lghts.

Untll the purse rings are brought aboard the selner, the |Ight boat
remalns within the circle of net, contlnuously correcting Its positien.
Once the purse rings are aboard, the coconut fronds are hauled aboard and
the |lght boat Is moved outside the net. The coconut fronds are examlned
and replaced as necessary before they are once again suspended beneath the
payao.

The purpose of varylng the Ilght Intensity Is to Induce as much of the
flsh school to move from under the raft to the vicinity of the Iight boat,
Also, the lights are Intended to draw as many of the fish from the depths to
the vicinlty of the boat so that they will be within reach of the purse
salne. However, the skipjack and yellowfin tunas, unlike, saury, Cololabls
salra, bigeye scad, Trachurus japonlcus, meckerel,

]
or sardine, Sardinops melanosticta, are not strongly phototroplc. Thus, It
Is difficult to Induce tuna schools to the surface where most of the flsh

could be taken by & net only 70 or B0 m deep. Up until now, It seems that
only & very small fraction of each school was taken by the selners. This
fact was made clear by results of subsequent operations. Without flsh
finders, let alone a net sonde, [t was virtually Impossible to determine the
axact position of the net In relatlion to the flsh school. Some of the more
affluent fishermen Invested In larger nets and demonstrated that the catches
could be Increased by using larger, deeper nets, There was then a rush to
larger nets. Today, there are nets that are over 1,000 m |ong and 300 m
deep.

The result has been an Increase In the proportion of large yellowfin
tuna In catches made with the deeper nets. Thls conflrmed that smal ler flsh
tended to be near the surface and that larger fish tended to be distr!ibuted
at progressively greater depths. Also, In terms of density, there seemed to
be more flsh concentrated at the greater depths than near the surface.

Once a set had been made around & payeso, It required only a week or two
before thlis same payac was re-populated with flsh. Thus, If a purse selne
unlt had ownership of 20 payeos, the salner would be able to make contlnuous
sats by carefully selecting the payasos to be flshed each day. In this way,
It 1s not difflcult for a selner to average an annual catch of more than
2,000 tons. Since these vessels do not have to run continucusly In search
of flsh schools, having only to run directly to a preselected payac, there
Is also the advantage of fuel economy, a most Impértant consideration In
these times of rising fuel costs.

CONCLUS 10N

The payac purse selne flshery of the PhilIppines, although successful
In many respects, Is stil| replete with problems. There Is the need to
Improve the payaos so that they are better able to withstand the severe
condItions at sea. Varlous construction materlals need to be tested.
Instal lation methods need to be Improved. |In other words, there are many
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problems remalning that are related to the physlcal aspects of constructing
and Installlng the payso.

However, a more serlous problem |les In the capture of young flsh.
Especlal ly during May and June, the catches Include flsh that appear to be
only a few months old. The spawning season In the Fhlllppines Is belleved
+o be around January-February. In January-March, there are |arge numbers of
unlformly large fish In the catches, Then there Is a sudden appearance of
5-10 cm skipjack and yellowfin funas In the latter part of April. The uni-
formly small flsh that appear In the catches In large numbers In May are
seen to Join the ranks of the adult flsh by July. The Fhillpplnes tfuna
fishermen have been making an effort, to avold capturing the young, Immature
fish. By working through their local tuna assoclations, they have estab-
| 1shed voluntary regulations to conserve the resource. However, Judging by
+he number of small tunas that are being processed by the local tuna can-
nerles, It does not appear that the regulations are very sffective in
preventing the capture of Immature flsh.

To reallze the optimum utlllzatlion of the tuna rescurces on a sus-
talnable basis, It Is hoped that thls problem of the capture of young flsh,
as well as other problems mentioned above, will soon be solved.



TI-IE SEA TURTLE, a hawkshill,
died two days after it was found
stranded on 2 Hawaitan beach, It was a
young murtle, its shell only a foor long,
and when found it was emaciated and
unable to dive,

“This is what [ found in is gut,”
says George Balazs, a National Marine

DISPATCHES

A TIDE OF PLASTIC

RUTH NORRIS

Fisheries Service sea murtle biologist,
handing over a plastic Ziploc bag,
about eight inches square. It contains 2
mrass of garbage, There are 3 few pi

of pumice stone, but most of it is
plastic—a golf tee, shreds of bags and
sheeting, bis and pieces of mone-
filament line, a plastic flower, part of a

bottle cap, a comb, chips of Styrofoam
and hard plastic, dozens of small
mound pieces. “The intestine was com-
pletely blocked with this swff, all
matted with fecal matter. That's eight.
tenths of a kilogram of plastic. The an-
imal weighed less than five 2nd 3 half
kilograms, so it's no wonder it couldn’t
dive,.”

The western Hawaiian istand where
this turtdle was found is one of the mose
remote places tracked by che biologists
who study creatures of the sea—a tiny
speck in a huge ocean, two thousand
miles from the American mainland
and from the nearest island gIoup to
the south. Visitors, however, don't es-
cape constane reminders of those dis-
tant wotlds. Their licter fills the sea
and accumulates daily on the beaches,
There are scraps of ropes and lines,
SIapping, contaners, sometimes a
whele fishing net weighing hundreds
of pounds. Hawailan monk seals as
well 25 sea rurtles have become entan-
gled in plastic lines and nets, which
sometimes saug on rocks or reefs and
drown their caprives, As the carcasses
of dead albarrosses decompose on the
beaches, the nondecomposing  con-
tents of their stomachs remadn: plastic
fragments, pellets, cigaretre lighters,
toy cars and soldiers. A recenr 1.5,
Fish and Wildlife Service study of alba-
tross chicks on Laysan Island found 90
percent with some quantity of plastics
in their digestive systems,

Almost anyone who weasures re.
mate beaches can rell of di i
some isolated spot liteered with fishing
geat, plastic sandals, detergent bottles,
bags, and assorved debris. Participants
in a “comstwalk” cleanup of Oregon
beaches two years ago picked up
twenty-six tons of garbage in just three
hours, Plastic pelles—the raw material

A Laysan albatross surrounded
by plastic items collected

on the beack af its nesting
fsland in the Hawaiian chain,
Five million contatners are
chucked overboard every day.
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A Layiin albatross meprryitates
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Jor i nestting, and rematng

wlebris theet bad occurewintod
i dis fatenttne, A wredy o
chicks ar Latpgar

Sonnd 56 percent bad plastics
a1 B dfgentive pystoms,

of which ol thoge urensils, tontainers,
and 145 sfc mad wished u
o0 Mew Zealand beaches in
Quancities that the beaches seem
kan beaches are so Brered with loe
and discarded  monafilinems fishing
oot that any snimal bauling ashore
ks eomanglesner mnd death,
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Mlinre than 30,000 shige sail the s,
with crews pambeting ane snd @ half
shillion. Since very few puas provicl:
adequats facilities for colleciing ship-
genenaed parbage, it eor sumprising
o find ithe CLERnd Sorving b a panc
dump, Mo than five miflion pleste
censine i are chincked overboss] e
day Plastic eargo ness, shred; I-I-J
k0 procect cargm, Mppingﬂﬁz_ amad
urensili all ges the seme erearment
Laarhage ships had chy rofuse ous lnen
the potn o be dumped. Commesrial
t slone, the Matonal Acad-
emy of Soences estimane, shirmp maoee
than fifty miffion pounds of pasic
ﬂ.lﬁru: inio the wea esch year and
foe: some 300 mallion poumds of fsla-
tic nets, bines, ased buops. Rie plasiic
ticdes—aibs, pellers, and besds—
ind cheir way ino the ceeans fieen the
outdilly of manufacruring plans, [
#illing 2 mq due% foe ship-
ping, of um Eroued
lhiﬁwﬂ'ﬂt}g. i *
‘elikn old-time fishdng ness of
Bemp or flax, undike tin cans and card-
vally disintegrme, ploric gebage is
buoans and neady indestructible. I
ﬂm in hui:kem_nau wherever wind
nd carenes 2. It sags and kills
wildfe, Plaste banans bups chrown
from docks im Cosra Rica wind up in
the dipemive tracts of sea jumeles, -
hapa becanss che neles misake them
for a favorite food, jellvfish, Lost Fisk-
B D05 £ONMENUE in EH
I'J'rm'q:h_ their mm'ﬂ.‘umu“h;eaﬂ
te claim ehemn, They abm capeare s
birds thart dive 1o canc the fish, unahle
0 dre the transparent sevting unail it i
oo laee, In the Morth Pacifie, nemin
bt been recesered with one hond
drad seabirds and o handred degd
salmon entengled i a single piece,
This tide of plasd: gmbq;t?u:gu o
urge pmr wiver Workd War 1, when
dirposahle, durable, mexpensive poly
el ratenial cene ioig wide use, The
1% broughe @ wenendous Incseas
in commerdal fishing, with an amend-
ani lom end ghandcesnent of muesr
and moee grar. Each year brng: mew
and mronges plasos akd yer maore
uaes: amyprn:banis e5 thar can
kerp the fizx in soft drinks; plastic con-
twnen emph enooph o be peheared
afict packing perishable foods, Lig-
formunasely, produces made mam dig.
rable for supersarker shebves are gl
mane darehle afer diposal, But “uip-
scele convenience peaducs” sanpinue
w0 ivplice botifor and Gns. Plastic
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tabie, and plastic conesieers are light-
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of and rake les energy thin merals
o manubschme, “Almait cverpibing
that's in other packaging oow is spr 0
find el in plasic evenpmlly” de-
chares o spolesmean for the Society of
the Plastics Endusiry,

Something simdlar could be said
for the cresniess of the a3, They Ffind
themselves in plestics, and plasiics in
themiscives hﬂl‘l’ﬂl.":!ﬂ. - sty oy
mizsirke plastic pellees for the tiny os.
taceirn they oemally feed on. Oine

of the iblem, noies George
l;;::I.I:t..:u. hmuETidﬁ:l.n.&ﬂ.uTen.u h!r'lfll
[0 COTEn e ics in the same
they normally Ei:mr.-nluu foexd ne:;#

i it’s when tood is supposed w be. it
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Scal: and sca Boes are in particular
danger becomse they end oo cozy up
t nets, sappieg Wnds, snd s
Ar the Marional Marine Fisheries Serve
ioe labs in Hanolulu thers ane plensics
of Hewaiian monk smals—among the
i endangened manse masnmal oo
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Amcechiotal evidence from other ancs
is even more gruemme. [ observed &
s How with & net feapmesn o desp iy
Bis mismues char the ner had cur
skin, blubber, and musche and hasl ac-
muzdly tur open che mechea,” Rich Tins
ney af the Cemer for Environmenl
Bducasion oodd a congremional com-
mines rwn pears ago, © The animal wes

incapable of diving for food Bocauss
warer woakd encer ios theoar drough
the opoming cut by the pes”

HE BEST EVIDENCE of the
plastics polluzicn  peohlem, and
prthaps che mos derastaging effoct on
& single jes, can be found in che
Moieh Pacilic, There, cach ru.l'l'l.l;._l'q]:-

unese, Taiwamese; and Korean fsher: |

men et oux their eiphe-mife-long,
reencr-sin-foor: TS, wWith weighas
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“ghost nes™ continpe to fish wnil
they wash ashore or sink from the
weighe of their catch,

Thus fishery has been controverstal
since Its imceprion. Mative Alaskans
have objected 1o the Asians' intercep-
tion of anadrmomous salmon that othes
wise would rerurn to Alsskan waters.
Although an agreement with Japan has
recently been signed, it will have lit-
tle effect beyond moving the fishery
te inshore waters, and it postpones a
planned phaseout for five Fears,

A few of these nes, and a grear
many maore from the botromfish trawl-
ers that ply the Bering Sea, are a major
threat to nocthern fur seals. Fur seals
have themselves been 2 subject of con-

siderable controversy: Their popula-
tion has declined dramatically, and
reauthorization of the treaty that pro-
tects them was held up because of pro-
vests by animal-rights groups apainse
the hunting of scals by Pribilof Istand-
ems. But, according to National Marine
Fisheries Service researchers, ten times
as many seals are killed each year when
they become caught in plastic fishing
news 23 ate killed in the hunt. On ar
least four separate occasions, floating
balls of netting and debtis containing
eight to twelve dead fur seal pups have
been sighted. Sinee the area l'n.]f:bitgd
by fur seals is vast, these few sightings
undoubsedly represent only a tiny frac.
tion of actual occurrences,
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i
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A WORD FROM ROGER TORY PETERSON
There are fw revoards yresder than e anjoymes of mafure
The eseth s ands anid onlers provide am endles putvcrama af
wiliflife, beeutifully exhibited bn patural kabiar, With & oo
pair of biroculars and the aid of & field guide, we can study {
s prejony By awl e otfrer nidlifie ot share our plames, || [JENEEE S

ETETy e o
share B srjonement of nahire awd M desive o Preseroe it for fulure generalinns,
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Rager Tovy Peterson

The Highest Standards In Sight

HAT I5 TO BE DONE about a

problem whose dimensions can
only be guessed ar, whose conse-
quences appear only as its victims hap-
pen to be washed up by winds and cur-
rents, whose sources encompass the
whele of factories on land and ships at
sea? Although there are laws and trea-
ties prohibiring the dispasal of persis-
tent plastics at sea, they are not bind-
ing on all ships, and detection and
enforcement have not been high on
any country’s priotity liss. The unin-
tentienal boss of fishing gear is not
ctiminal, In the United States, the Na-
tonal Oceanic and Armospheric Ad-
ministration is responsible for pre-
paring five-year plans for the contral of
oceanic pollution. Bur the agency has
barely begun to address the plastics
problem. Uneil 1985, nores Michael
Bean of the Environmental Defense
Pund, it was possible to read the na-
tional marine pollution plan from starr
to finish without even finding mention
of entanglement.

Those who stdy the problem have
several items on their action agenda,
Existing legal authorities could be wsed
o pursue research. Currene laws could
be enforced and aid programs sdminis-
tered in such a way as to minimize
dumping, Development of maore bio-
degradable plastics could be encour-
aged, and additional international
treaties could be brought into force.

It was by congressional directive—
a million-dellar appropriation specifi-
cally designated for work on marine
debeis—thar 2 NOAA agency, the Na-
tional Marine Fisheries Service, came
up with a plan. The overwhelming ma-
jority of the funds have been put into
research and education, however, Less
than fifteen percent are for measures
scrually aimed at reducing the amount
of garbage in the sea, and even here,
the emphasis & on encouraging the
shipping fleet not to licter and on
sudying potential alternatives. Only
five thousand of the million dallaes are
earmarked for developing straregies 1o
enforce existing prohibitions on dis-
posal of plastics at sea.

Two weaties currently regulate the
dumping of plastics at sea: the London
Dumping Convention (implemented
in the United States by the Ocesn
Dumping Act) and MARPOL, diplo-
matic shorchand for the 1973 Marine
Pollution Convention. The former reg-
ulates trash-hauling ships, the latter
other vessels, MARPOL's prohibition
against dumping persistent plasics,
though, is contained in an “optional”
section known as Annex V. It has been



signed by twentyfour countries bue
will not be pur into effect until it has
been signed by countries representing
half the gross tonnage of the world
shipping fleet. If the Unired States and
Britain, each with abour five percent
of the word tonnage, were o sign,
Annex V would scquire force of law,

“There are 3 number of laws enacted |

for other purposes thar might be
brought to bear, assuming a creacve
and aggressive desire on the parr of
agencies to address the entanglement
problem.” adds Michael Bean, For ex-
ample, the Endangered Species Acr,
Migratory Bird Treaty Act, and Marine
Mammal Protection Act prohibit the
killing of marine birds, turdes, and
mammals. MNegotiations with fisher.
men might produce agreements on
precautionary measuses o be taken in
retrn for immunity from prosecution
for accidental kills, Then there are pro-
grams that compensare fishermen for
lost gear. Fishermen who wished w
participate in those programs could be
tequired to mark their gear, dispose of
it safely, report inventories and dis.
position of all gear, and notify author-
iries when they spotted concentrations
of debrs. (Presendy, foreign fishermen
operating in U.5. waters are required
to mark gear with their radio call sig-
fials, and they have U5, observers on
board who at least theoretically could
enforce the Fishery Conservation and
Management Act’s prohibition on dis-
catding gear into the ocean. But there
are po sich requirementss on 11,5,
ships. )

Some staves have made arempes 1o
attack the problem ar iss source, en-
acting laws and creating incentives for
the we of biodegradable plastics. Al-
though it is oo soon 1o rely on these
products & a solution, their hazards at
least are shorrer-lived than those of
what's out there now.

Eight states now require the plastic
yokes that bind siv-packs to be made of
biodegradable materials, and similar
legislation has been proposed in two
dozen other states. These plastics re-
main strong while kept inside stores
and homes but become brinde and
decompose into ony flakes when ex
posed to sualight. Since the ultraviglet
rays that do the job don't penetrare
seawater, 4 different tack would have o
be taken for plastics used by ships—
pethaps disintegration when cxposed
1o saltwater,

Firms thar have specialized in bio-
degradable plastics (Good 'n Tuff gar-
bage bags. for example) have found
their products to be price-competitive

with standard-lssue plastics, bur the
real question is whether consumer de-
mand will lead to an expanded array of
degradable products. One of plastics'
prime selling points has been their
durability, and many firms fear thar
degradables will hurt plasdcs' overall
repuration for reliabiliry.

And so the masses accumulate, The
same currents and tides thar shift and
deposit sands on shorelines also bring
theeir daily loads of oceanic lier. In the
northwestern  Hawaiian [slands, ob.-
setvers have begun gathering the trash,

hauling it off or burning it, and they .

have seen a decrease in the number of

monk seals entangled. Bur the fur
seals, whales, sea otrers, manatees, s
thes, and all the hirds—murres, puf.
fins, shearwarers, auklets, albatrosses
—are not 50 closely concentrated or so
carefully tended, Each species has irs
band of dedicated rescarchers, All of
these monitors have ideas about the ex-
tent to which their charges are being
harmed by plastic debs, and abour
the strategies that might bring the
problem into focus and under conerol.
What 5 missing is that creative and
tve desire, fuel 1o mum agencies
that comld be doing something inug
partners in pollution coneral, »
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“will involve young women

- beeen rehearsed and several

Peace
Message
Inside
Balloons

At sunrise on Ociober
11th, approximately 300 girls
from the Pago Pago Stake and
Pago Pago West Stake will
join with 300,000 other girls
throughout the world to attach
messages of peace to helium-
filled balloons. The balloons
will then be sent aloft in a
massive international exer-
cise, symbolizing a rsing
generation committed to i
peace, faith and hope for the
future.

The event on October 11th

from 95 nations, aged 12 1o
17, most of them members of
the Church of Jesus Christ of
Lawer Day -Staints. Local
leaders, Salei'a Faamuli and
Rosemary Chamberlain,
‘extends this opportunity to
other young women in
American Samoa to join with
the local unit in sending
messages of peace. Interested
young women may contact
them for further information
about their participation.

. A brief program will be
‘held on Saturday morning,
prior to the meleasing of the
balloons.- Special music has

of the girls will share their
messages with the audience.
The balloons will be released
at Pago Pago Park Stadium.
Parents, friends and other
interested persons are
cordially invited to attend the

gxlebmtion,
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Balloon launch

goes astray,

closes airport

The Associated Press
CLEVELAND — About 1.5

rejeased Salurday as part of 2 charlty
fund-raiser; but shifting winds car-
ried fhem onto ao airport runway,
closing it for a balf-hour,

The balloons were held inside a
net-covered structure built with scaf-
folding on Publlc Square In downtown
Cleveland untll heir release as part
of the United Way Sarvices of Cleve-
land's fund-raksing campaign,

They were relensed about 15 min-
utes early 8= bad weather thresiened
to Interfers, Thousands of people
jammed nearby downtown streets
that had been cloged.

However, us winds shifted and car-
rigd thousands of ballons north o
Lake Erie, where they dropped into
the waler, and onito the runway af
Burke Lakefront Alrport, Tess than a
mile away,

The runway wes closed for & half-
;;:;rhumnthabﬂhmu‘mdﬂitm-

for aircrafl, according to an
airport tower worker-who would nol
give her name,

Promoters claimed the event set a
world's record for a- balleon launch,
breaking the world record of 1.1 mii-
lion, et in December 1986 al
Disneytand in California.

Offtcialz from the Guinness Book of
World Records were sald to have at-
tended to- werify the oumber of

The Apssciaied Progs

A balloon launch in Cleveland may have been a record, but in the
process closed an airport runway along the banks of Lake Erie
when shifting winds carried them toward Burke Lakefront Airport.

balloons,

Hundreds of high schools students CTe8tNg a buge dome-shaoped mass,
arrived 83 early as 4 a.m, to help fi1i then lerge balloons attached to the
the ballons with hetium, net liffed one side, allowing the small

The balloons were releaged § net;  BF 0NES Io break free.
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000 balloons, 10,000 bucks

.....

i drde s
launched about 10,000 of these balloons at

its "Up, Up and Away with Arthritis” Christmas craft fair.
& $1 HM{}H to the organization.
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‘Ocean trash means trouble for turtles

the future of sea turties as a female crawls back into the water after
burying her eggs on a Costa Rican beach. Plastic pollution is taking &

heavy toll on the turtles, Carr says.
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Council, a federﬂ]ly sponsored
Nﬁrhm-'lﬂa&dﬂ will be holding 2. series of |

i to discuss t of Bottom-
Fsh, Lopster, and Pelagic Fisheries, and will
be o ing with the Nahnn;:ﬁ;h{anne
Fisheries Service a presentation on the effects
of Ocean Trash on wildlife and fish.

What starts out as g
innocent garbage can cause inhumane effects.

@ The Presentation will be held on Monday, March 9,
;ﬁmﬂmmmm 7:30 pm-
00 pm

@ The Council Meeting will be held March 10, 1987
at the Ala Meana Americana Hotel 9:30 am-5:00
pm and March 11, 9:00 am-2:00 pm. - :

@ The Council's Scientific and Statistical Committee
Meetings will be held March 9, 1987 at the Ala
Moana Americana Hotel 8:30 am-5:00 pm, and
March 10, 8:00 am-2:00 pm.

FOR MORE INFORMATION CALL (B08) 523-1368




WESTERN PACIFIC REGIONAL FISHERY MANAGEMENT COUNCIL

- 1164 BISHOP STREET - AOOM 1406
HOMOLLUILL, HAWAL S8E13
Telaphone (B08) 5231368 FTS (B08) 546-8523
Talax 7431871

February 12, 1987

Mr. George Balaz
Honolulu Laboratory, HMFS
2570 Dole Street
Homolulu, HI 96822-2396

Dear George:
' A b Bl

I am returning youry original pictures showing the effects of junk on -marine
life. Thank you very much for letting me duplicate the slides for our files and
for making a print of the besat slide to be used for an ad announcing the "Trash
in Our Oceans™ presentation.

e ]

Sorry that it took sc long to get everything back to you. I oredited the
photographer instead of the organization that the photographer works for. I
hope that's okay.

Sincerely,

</ Justin Rutka
&

Enclosures

cer Kitty Simonds i M” ,@-MU
ps ﬁgjﬂ?ﬂ AL At g

A COUNGCIL AUTHORIZED BY THE FIBHERY CONSERWATION AND MANAGEMENT ACT OF 1876 (F L. H-265)
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UF mnlugrst Archie Carr with a sea turtle.

Junk “food’ threatens turtles, researcher says

By FRAMK ADAMS
UF information services

Plastic garbage, tar ballz and other forms
of persisient junk in the world’s oceans are
killing sea buriles, increasing the threat to
these endangered créatures, sald a Unbver-
sity of Florida researcher.

Sea turtles often eat Moating plastic bags, th
' botiles and other pollutants and these (ndi-
gestible objects clog thelr digestive tracts
and kill them, said Archie Carr, 8 zoologist
who i2 widely recognized as the world's fore-
miost expert on sea turiles,

“Records of such mishaps have incressed
markedly in recent years"" Carr sald, "and
this definitely poses a threat fo sea turtle
survival, if not now, then 10 or 15 years In
the future."

Carr will publish an article on this subject
In & forthcoming speclal lbsue of the "ha-
ring Pollution Bulletin,™

A colleague of Carr's, George Balzas, who
18 & marine scieniist in Hewatl, has
documented messive evidence on the threat
plastic pollution poses o sea turtles,

“The gut of one turtle (he) found dead
contained & sheet of heavy plastic messr
ing three by four meters,” Carr sald. When
plastic lines a turtle’s gut, it can’t digest the
plastic or any food, and starves to death.

The problem, Carr and other sclentlsts
urpamlﬂln is that some specles of sea turtles

i epi plastic bags and botiles mistake
fmd;m jellyfish, one of thelr ra;:mhe

“One old leatherback turtle ate 180 me-
ters of fishing line. This shows the poor dev-
ils don't have poy discrimination at all
Hothing could pass where thel rope wWas
colled up In his gut,”" Carr sald.

Tar 15 another problem, Carr sald. "When
sen turtles eat tar balls, that either glues
thedr faws shut, or it chokes them."

In the fafl, when heavy seas wash Florl-
da's East Coast, dead and dying young log-
gerhead turtles often wash ashore in great
numbers. "The stomachs of the dead ones
aften contaln pellets of tar and tha ubigui-
tous plastic that is delivered to the sea in
industrial waste water,” Carr said. i

“Some of our factorbes are known fo
glulce into the ocean plastic scraps and plas-
te waste,” sald Carr, who awarded the UF
Presidentinl Medallion, on Safurday, , for
his contributions to zoology and the
university,

Carr said he has seen lanes of industrial
plastic pellets az wide as an Intersiaie high-
way foating in sectlons of the Allantic
Ocean between Fort Lauderdale and Little
Behama Bank.

And the same ncean forces that gather the
pellets into Hnes on the 280 aleo sweep young
gen turtles and masses of sargasso into the
same place.

Young tortles spend from three m five
years o the edges of ocean currents whara

and other gea weeds accumulate,

“This same force mobilizes and allgns
buoyant pollntents; and the ecologic impli-
cations of thiz have not been glven the atfen-
thon they warrant,” Carr sald,

Mobody knows the entire sobdtion to the
problem, Carr sald. “But we definitely need
more internationnl treaties.”
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PLASTIC POLLUTION
A PERSISTENT PROBLEM

by Daniel Bavaer

A yound, emaciated hawkshill turtlo
was found strended on & remote western
Hawaiion sland beach, 1t was unable to
dive. The cause beceme apparent 2 days
later wihen the 1 1-pound twrtle died and
an autopsy was performed.

Completely blocking its Intestinal tract
was a4 mass of plastic snd styrofoam
chips, monofilament lIme, and shreds of
plastic bags — wall over one pound of it —
compacted in fecal matier. The bouyvancy
of tha material hed the sama effect as a
life preserver, Unfortenately far the tur-
tle, this meant it could not reach the saa
floor 1o sleep,

For George Balazs, sea twrtle biologist
with the National Marine Fhlheries
Service who  parformed the autopsy,
this s becoming a disturbingly freguent
problem. Numerows sea turtles have bean
found with plastic begs hanging from
their mouths, lining or totally blocking
thair intestinal tracts, and extendlng from
their excrotory orifices. Balazs is our
remtly compiling data ebout the effect of
maring debris on sea turthes,

A large souwrca of tHe plastic debris
problem is the incredibly large amount of
packing matarial and fishing gear dumpsd
or lost by cormmercial fisheries and sailing
viggels. A recent report by the LS, Acsd-
emy of Sciences estimated that up to GO
million pounds are dumped and 300 mil-
lion pounds are fost each year. Much of it
iz plastic or plastic-related materlal, which
does not break down like hemp nitting oF
cardboard  packeging, materials com-
mandy used before the boom in plastkos
usa following Woeld War 11,

Ingtead, plastle remaing  remarkably
durable, a fact that can have deadly
consequences far sea life, Monafilament
natting, ' for example, poes on “ghost-
netting™ fish for years after 1§ s lost by
fisharmen. Sea birds, attracted to the net:
ted fish, ard sea tertles, which are possi-
bly attracted to maring life encrusted on
tha neriing, become further vietims of
the ghost nats as they remain mwesh of
snapged on rocks or coral reefs, One case
was gven reported of a sea turtle found

trappod  Enside a plastic bag floating in
the water near French Frigate Shoals.
Doormed to drown in such a prediosment,
it wes fortunately rescund by a sympa-
thetic scientist from e pessing research
wigsel

In the open seas, plastic debris, largely
in the form of plastéc bags and sty rofeam
pallets, B blown by prévailing winds into
bong rows called drift lines, which be-
come virtual highways of concentrated

(Continued on page 2/

Balloon releases, such ag this ome af the January 19858 Huls Sowl in Henolulu,
cortribite to the littening of Hawaii's fand and ocean environmarnts.
—Monaluiy Advartresr photo by Carl Winl
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Plastic Pollution a Persistent Problem (continued from page 1)

floating waste. These persistent, buoyant
maes. become 8 target for sea animals
wiha are attracted 1o the naturally occur-
ring organic matarial present  there.
Acoording to Balazs, the piastic itself
often has some maring growth on it
pomibly making |t appesr to be food and
increasing the likefthood of its being
-ggten by ses turtles. It i unknown what
chamicals or palymers may be released by
the plastic = an animal attermpts to digest
it, or what their effact may be on the ani-
rmal‘s health.

Floating, undulating plastic bags may
appear to sea turtles as jellyfish, one of
thelr favarite feods, Balazs held up one of
thosa popular round silvery  balloons
that wa fourd awash in the sea. Its
mirrarlike alummum coating had lang
since oxidized In the sali water, but the
extrermnely  durable mylar body  iself
showed little sign of deterloration, With
its ourly, 4foot plastic string  trailing
beneath it, the opaque balloon looked
aorily like a hiuge jallyfish,.

What begins as 8 visual feast for human
eyes = those massive releasas of thow-
sands of multlcolored balloons at sport-
ing evants and other celabrations — can
and & a lethal fesst for fish and sea
mammals whan the balloons retum to
agrth, particularly when the relesses ake
place near coastal aroas, such &5 last Jan-
uarys Hula Bowl halfiime relese of
20000 balloons at Aloha Stadium near
Honolulw, Another 10,000 balloons wors
releaged at the city's waterfront Als
Moana Perk on Movember 168 as part of
a nationwida charity fundraizer.

Thase figures themsslves pale in
comparlson b0 some  recent  pecond-
breaking balloon releases undertaken in
pihear cosstal areas: 1,121,448 balloons at
Disneyland in Anaheim, California {that's
8,000 pounds of latex]; 384,000 in Japan
to promote Instent noodies: 1.5 million
in downtown Cleveland {where thousands
of them were blown into Lake Erie]:
300,000 ballosns carrying poace mescages
refeased by girls throughout the workd;

What begins as a
visual feast for human eyes . . .

can end as a lethal feast for
fish and sea mammals

and 150,000 relesed by students through-
out the United States, including Hawadi,
gs part of a meteorological survey for
Mational - Science Wesk. Indeed, among
the plastic debris George Balas found
compacted in  the intestines of that
young, doomed hawksbill turtle unable 1o
dive was the neck of a latex balloon.
Controlling the dumplng of cceanic
plagtic debris remains a huge task. Mew
usas grg continually balng found for ever-
more-durahle plastics, and the plastics
industry ramaina in a high growth stape,
Some laws and international treaties exist
which contral oceanic dumping of waste,
bur interpretation of jurisdiction remaing
vague, and enforcemant |5 hard 1o main-
tain. An amendment to the Marine Pol-
fution Convention of 1973 called Annex
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W, would regulate oceanic dumping of
persistent plastice. However, [t i [ust
short of the necessary votes for ratifica-
tion, and the United States has not
wirt approved it.

Mounting oconcern over tha envi-
ranimental effect of piestic debris has
prompted Senstor John Chafes (R-R.L)
ta Introduce the Plastic Weste Reduction
Act of 1886 (#5-26096), which would
have a two-fold purposs. First, It would
raquire thet ali beverage-connecting de-
vices (such as six-pack holders, which
commonly lead to entanglement and sub-
saquent strangulation of a wide variety of
birdsl be biodegradable. Ten states hawve
already passed similar legislation, Second-
ly, the Enviromental Protection Sgenoy
(EPA] would bBe required to conduct a
study on plastic pollution of the environ-
mant, including It effects on fish and
wiildlife. EPA would then report back to
tha Banste Subsommittee on Environ-
mental Fallution, which s chalred by
Chefea. The bill has been reforred to this
subtommittea, where jt & ourrently
ewaiting ection. |nterested persons are
encouraged o contact the committes
by writing to Senatar Chafes at Dirksan
senate Mfice Building, Washington, D.G,
20510,

Accarding to the plesgics Industry,
some plastic milk and soft-drink bottles
arg baing recycled Into insulation and
comtruction materials, and further re-
oyeling afforts are undensay, The plastics
industry can be contacted by writing The
Bottle Information Bureauw, The Society
of Plastics Industry, Inc., 355 Lexington
Ave, Maw York, NY 10017,

Beach cleanup efforts have been orga-
nized in several coastal states, A recent
cleenup effort at Hanauma Bay, a popular
snorkeling site near Honolulu, resulted
in maora than 50 large trash bags being
filed in 3 hours of work, according to
Rich Meumann, president of the Univar-
sity {of Hewsill Agquanauts Dive Club
that participated in the cleanup, Most of
the garbege plcked wup was piastic or
styrofoam  material. Another cleanup
effort at Hilo Bay on the lsland of Hawaii
vielded 100 bags of garbage,

Any information, ald or new, about
sed furtles eating or becoming entangled
in marina. debriz |8 being sought by
George Balars. He can be contacted at
Southwast Fisherles Center, Honolulu
Laboratary, Mational Marine Fisheries
service, NOAA, P.O. Box 3830, Honolulu,
HI 86812, [



Whale-Watching Guide Available

The conception of whales in general
has been a5 the "pente glanis™ of the
ccean. Recant evidence, howeaver, has
shown male humpbacks In multiphe-
ascort pods to angage in Strammious,
gven  violept, eombat in o apparent
contests ower access to famales.

This and more information are con-
tainad in Huwmpback Whales in Hawair;
Gince for the Amateur Whale-Watcher,
published by the University of Hawaii
Sea Grant College Program. The gulde
axplaing whale behaviors such as slaps
and Ieaps, offer tips for photographers,
describes anti-harassmeant regulations,
and maore, The text is amply lustraved
wilth drawings and photographs.

The guide is availabie for $1 per
copy, To obitain 8 copy send a chack
payable to “University of Hawaii,"
glong with the ordar form below to
Whale Guide, Publicetions Offica,
UH Saa Grant College Program,
1000 Pope RAoad, Room 200,
Homaluly, H| 96822,

LEAPS

Enclosed is my check for § far copies of Humpback Whales in
Hawali: Guide for the Amateur Whale Watcher. Please send to:

[ e

Mailing Address -

Zip
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GEOLOGIC HAZARDS SLIDE SETS

Several geologie slide sets are now available from the Mational
Geophysical Dats Centar, Esch set contalns twenty 3B-mm
slides with captions and costs $31, When two or more sets are
ordered the price is $25 per set, The slide seis are:
® Earthquake Damage, San Francisco, CA, April 18, 1008
{bBoa)

Earthguake Damage to Transportation Systems {b8w, color)
Earthguake Damage, Mexico City, September 1985 (oolar)
Earthguakes Damage —~ General {color)

Taunani — General [colar]

Valcanoes in Eruption {b&w, color)

Volcanic Rocks {color]

Foyment may be by check or money order pevable to
COMMERCE/NOAAMNGDC or by Amerloan Expres, Master
Card, or Visa credit cards; inclide cand acoount number, expira-
tion date, telephone numbar, and signature with order. Sand
orders 1o Mational Geophysicel Dara Center, NOAS, Code
E/GCY, Department F10, 325 Broadway, Boulder, CO 80303,
For telephone inguiries end orders, call {303)497-6541,

CRC B

For further mfurmm:m contact the following
Eea Grant Extersion Offices::

Hewali Office
Moward Takata
-Boa Grant Extension
BTS Kemabians
Hilo, HI 86720
{B08] 98550158

Gamm Orifios
Barry Smath
Sen Erlm_. Extension
Mear]ns: Latsneamary
Urniversity of Guam
LG Samikon
Bmngilea, Gumn 96813
|@71] T34-2451

WAIKIKI AQUARIUM AMNOUNCES
SPRING PROGRAMS

The Walkiki Agquerium has announced its programs for
" Spring of Discovery™ and Pacific travel. Scheduled actlvities
include reaf walke, coursas on marine memmals, and explara-
tions of the aguarium after derk, The aguarium is also sponsor-
ing several natural history tours in 1987, including snorkeling
amd diving on Maul, Palau, and Fiji and sea kayeking in British
Columbia and the Galopagos |dlands, For broohures and registra-
tion informetion call the Waikiki Aguarium et (808] 8238741
of write to Waikiki Agquarivm Education Department, 2777
Ealaksus Ave., Honolulu, HI 26815,

NEW GUIDE TO PERMITS AVAILABLE

The Hawall Depariment of Planning and Economic Develop-
ment has @ free booklet, An Applicant Guwide to State Permits
ant! Approvals for Land and Water Use and Development, pre-
pared by the department’s Coastal Zone Managemant Program,
The guide ls for developers end others wnfamiliar with reguired
permits and approvals that apply to their proposed land and
wiater use, Coples of the booklet are evailebla from the depart-
mant’s Information Office, 250 South King Street, Tth Floor,
Honolulu, HI 96813,

Makai 155N 0745-2806
Undwersity of Hawall

Soa Grant Extension

1000 Pope Rosed, Room 213
Homolulu, H| 98E22

The Mational Saa Grant Collage Progeam @ a natwork of ingaiutions work-
ing together to promote the wise use, development, and conssreation of the
nation's coastal, maring, end Goest Lakes resources, Frovisions of the Nasonal
Ses Grart College ard Frogram Act of 1986 cslled far the craatian of Saa
Grant Colleges, and in Ootober 1872, the University of Hoveedl was designsted
ore of the first five Sea Gront Caolloges in the ration. Looally, Sea Grant 5o
unigue partnershig of universlty, government, and Indusary focusing on maring
rasgarch, eclvication, and ehisory fasleniign pervics,

Education Coardinator
Chris Waoaloway
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EEQUESTING THE SUPPORT OF HAWRII'S CONGRESSIONAL DELEGATION FOR
THE BUPPORT OF LEGISLATION AND OTHER PROGREME TO HELP
CONTROL THE PLASTIC AND NET POLLUTION OF OUR OCEANS,

WHEREAS, plastic pollutian in its various forms, including
lost fishing nets, causes damage to marine life in general and
to species managed, protected, and conserved under the law; and

WHERERS, floating plastic rubbish is a major source of
beach pollution in Hawaii and throughout the Pacifiec; and

WHEREAS, floating, lost fishing nets are becoming an

increasingly frequent hazard to navigation; and

WHEREAS, monofilament nets, nylon ropes, and other
miscellanecus plastic contalners and products have an extremely
long life before being degraded in the ocean; and

WHEREARS, the worldwide production of Plastics has been and
will eontinue to increase, and land based sources of marine
pPlastic pollution are pProbably of greater magnitude than ship
based plastic pollution; and

WHEREAS, there is before the United States Congress a
bill, H.R. 940, “"Plastic Pollutian Fesearch and Contral Act,
Annex V, Requlations for the Prevention of Pollutian by Garbage
from Ships, relating to the International Convention for the
Prevention of Pollution from Ships, 1973, (hereinafter
referred to as "MARDOL Annex V") which addresses concerns of
plastic and net pollution: now, therefore,

of the State of Hawaii, Reguler Session of 1287, that Hawaii's
congressional delegation i= urged to support the passage of
MARPOL Annex V: and

BE IT RESOLVED by the Senzte of the Fourteenth Legislature

BE IT FURTHER RESOLVED that Hawaii‘s congressional
delegation encourage research, legiclation, and education
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for the purpose of managing the impacts of Persistent refuse on
the marine environment, including development of controlled
lifetime plastics; and

BE IT FURTHER RESOLVED that the Stare department of
education and the department of land ang natural resources are
urged to include ocean Pollution issues as a Part of their

educational programs; and

BE IT FURTHER RESOLVED that industrial dssoclations and
organizations will be encouraged to develop internal education
and training programs and pPolicies consistent with
environmental concerns; and

BE IT FURTHER RESOLVED that certified coples of this
Resolution be transmitted to Hawaii's Congressional delegation,
the National Oceanic and Atmospheric Administration, the
National Marine Fisheries Service, the U.8. Coast Guard, the
Chairperson of the Board of Education, and the Chairperson of
the Board of Land and Natural Resources.

4542F



One That Got Away

Sea turtles are familiar to everyone who Hves
oear the ocean. But Rom Duran and his wife
Barbara called us recently with a once-in-a-
lifetime story aboul their encounter with one of
the most rarely observed of all sea creatures, the
leatherback turile,

Rom and Barbara had set out for a day of
fishing for mahimahl, but while trolling far out
at sea, they spotted what they thought was a
large raft. When they got closer they saw it was
& turfle of gigantic proportions; buf it was
trapped in the mesh of a fish pet, a high seas
drift net with at least 75 floats attached to it. The
turtle was terrified by the boat and people and
tried fo dive, but the floats on the fish net
quickly brought him back to the surface. After
making threg atempis, the wrtle was wo tired o
continee diving; and Fom was able to mancuver
his boat close encugh 1o grab the turtle, Barbara
recounts that cutting away the fish nel was no
simple task: ""Try (0 picluce a turtle whase shell
is between 5 and 6 feet in length with a head
bigger than a man's, And this turtle was in a

state of complete terror, trying to protect himself — i

apainst us. He was 0 strong he pulled Rom's
2] -foot boat backward with no problem at all. ™
Fom finally cut the tuinle free of the net and
the turtle immediately dove out of sight, A few
days later Rom called the Waikiki Aquarium for
more information about the turtle they had
rescued, Only one species of turtle matched the
description given by Rom: the leatherback turtle.
Unigue in that by weight it is the largest of all
reptiles, a keatherback can reach lengths of 5 to 8

/f/.r-{'.t: I/—fv'

pumakua all their own.

feet and weigh up to 1,400 pounds, Tis shell is
very unusual, covered by smooth leathery skin
with numerous ridges running down the back.
Sean McKeown in his book, Hawaiian Reptiles
and Amphibians, notes that the leatherback turtle
is the *‘fasiest and most powerful of any of the
sea Wurtles and it may be encountered in the open
occan a considerable distance from land.” Bath
young and adults feed on jellyfish, but squid,
octopus, sea urchins, and other organisms are
caten o,

Georpe Balazs, Hawaii's resident furile expert
al the National Maring Fisheries Service,
confirmed the turthe's identity. George adds that
the leatherback is rarely seen in Hawaii. The
nearest nesting beaches for Hawaiian
leatherhacks are Mexico to the east; peninsular
Malaysia to the west; and Papua New Guinea to
the southwest. The leatherback is obviously the
most highly migratory of sea turtles. I is also
listed &s an endangered species. Barbara recounts
an old Hawaiian legend that if one saves & sea
creature from death, then it becomes your
aumakun or protectof, and it and a1l others of
that species will keep you safe forever on the
seas. Rom and Barbara now have a very special
s, by Lauwra Sartwecd
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Sea experts
fear flood
of plastics

righe Ao

20 0 T g
WASHINGTOM — When a
voung Hawkshill turtle washed up
with the surf on Oahu Island, Ha- |
waii, and died a few days later, | I

scieptists wanted to know why— | |

and performed an aUlopsy.
Inside the turtle, which was & Bit- | |

comb, a toy b

wheel and un-

the than a dinner plate, they | |
found more than 1,000 pleces of {
plastic, including of & pocket | i

|

ravelled strands of nylon rope. The

plastic formed a plug in the turtle's [

gut, and the animal had starved fo
dea

if it Moats, they'll cat
r millions of years the
|h1r¢s at the surface have been ani-
frial ilungs that are @ nutrienl 10
said Creorge
roologist with the federal Marine
Fishenes Service and leader of the
Hawanan Sca Turtle Recover
Team. But what was true for mi
lions of years s not rue now.

A rising tide of plastics is hobbing
in ihe workd's ooccans. Every vear,

th.,
“Egsentially,
it, because

them,”

H. Balazs, a

more than 77 tons of plastic trash i
is routinely—and legally—tossed |
over the sides of naval and mer-

chant marine ships, accordin
the Center for Environmental

El:hl- '

cation, @ non-profit association in ,
‘n"ruﬂunamn Plastics dumped from [

girbige b

rges and washed to sea in |

rivers, sireams and sewers add 1o

ihe flotsam,

Environmentalists have realized
only recently that plastic, long
viewed as an evesore at the beach,
alsp is a2 menace to wildlife.
“Plastics may be as great a source

of morality am

mals as oil spills,

other toxic materials,”

NEArnG  Mam- |
melals or I
ecologist

David Lasst of the Marnne Mammal I

Commigsion told a conference on
ocean irash disposal last vear.

For example:

@ OF Florida's west coast, brown
pelicans frequentd
. dliscarded plastic
u.j‘!_cndieﬂﬁﬂaﬁmussuugjﬂm

get free,
& Lp

bost oF

Eel: tangled ]I'I

to 30,000 northern fur
seals, a depleted species whose
members habitually investigate
floating objects, are entangled in
plastic fishi
each vear, according
Fowler, 8 schentist al '['ht Matiomnal
Marine Mammal Laboratory im |
Seattle,

ing line, a

nets
rles

to C

.1|

¢ lost on
. catch shellfish, accordin

@ Lobster and crab fraps  meee
entirely or partially of plastic and
the sea bottom continue to

g
Aomn, In percent
‘?ﬁil‘.'ll:.‘lh? stone crab traps set ofl

s west coast were Jost, ac-

mITngF to the ncntflr. a0

t, strong and cheap, { =
are a mp]rnsnf modern fife, with
mare than 4% billion pounds sold 1n
the United States in [986. But its

strepgth B a problem: it doesn’t '

dﬂ.’!&} after it's thrown away,
knows how ]n:mg. [plis-
tu:l 'm:ml stay in the environment,
but it does stay for a | tim,
hundreds of years,” said Ant n':rL.
Andrady, an expert in plastic de-
ierioranon at Triangle In-
stltut-e in Morth Caroling. An ordi-
plastic six-pack ring could kst
-1- vears, he sand,

Eleven stales have passed laws re-
qu!nng that six-pack nngs be made
of bindegradahle plastic. To com-
plv. manufacturers have added lght-
absorbing molecules that break
down afier & few months exposure
to sunlight, Andrady said,

A bill to require biodegradable
sin-pick rings throughout the nation
was introduced in March Sen,
Frank R. Lautenberg, (D., N.1).
_But there is no evidence that
light-sensitive plastics will break
down a1 e, according to Andrady,
Water keeps the plastic cool, and
thin films of sea algae shield it from
the sun's » he said,

Becaus: ic 15 5o slow to heeak
down, especially at sea, the amount

ting m the ooeans is conlinuous-
by imcreasing, Andrady said. Volun-
teers who cleaned up 122 miles of
Texas beaches last September
picked up more than 171,000
ttems—93.000 of them made of
plastic. State officials hlame the
merchant ships that ply the waters
ofl their coast for most of that
[T =8

h"']hr world's flect [i] using our
shores as a garba :Iump said
Ciarry Mauro, the ?:Idﬁ- land com-
missioder, i testimony June 17 be-
fore the House Merchant Marine
and Fisheries environmental sub-
commitiee. .

Mauro called on the United
States o ratifya new provision of
the International Convention for
the Prevention of Pollution from
Ships that would prohibit merchant
ships from dumping plastic into the
sed, Twenty-six nations, which reg-
ister 44,5 percent of the world’s
ship tonnage, have ratified the trea
ty. but it will not take effect il
nations representing 500 percent of
the wordd's ship tonnage have ra-
tified it

The Reagan administration scnt
the treaty to the Senate in Feb
recommending that it be appro wﬂ
However, legislation that would es-
tablish how i1 woubd be enforced off
Li.5. shores is mired in bureaucracy,
.:':Ichnrdmg it environmental lobby-



Wrigley Doublemint Chewing Gum

"‘]!Iriuk'.":- Dhashlemine gum is thee younpesr of Wrigley's famos
mmiced: Juicy Frait, Speammint, and Doubleming. Spesrmine,
inrrosduced im 1393, was the fibst Wrigley produoct co use che
scur bapo and was designed by Willinm Wikgley Jr. himself, whi
remndined unbaggy wich a muimher of submirred destpns. Pulling
oot prenatiil anad grper, Whigley sketched ot the ksic design,
1 nich became ore of the wodds classic mrademarks, Acdhe
- agestion of Maurice Fimgerald, ad manager in 1962, the spear
stgn was Incorporanesd] inno the reargape package opemer.
The stcey of the development of the Wrigler company isa
ezicc tade of American entrepreneurship, Wrigley arrived
Jhicago in 1891, ar owenoy-nine years of age, wich thismy-ron
dlars in his pocker. He evennaally serled onselling baking
wwchier 15 a bivelibood; warh each can solid, e gne oy
vo siicks of gum. Sersing that che chewing gom marker wns
redeveloped, be gove up Baking powder sales and markensd his
rst own Bavors of pam, Lorra and “assar, in 1820 He inceo-
el the Jisiey Fruit and Spearming favars che following year
nd added Doubleming in 1914, Throughcut his selling career,
Krigley never gave up his penchanr for premiums, giving sway
sverything—from lamgs o rmeors—rno merchanis who apreed
roe ey hits gusn.

Praduct- Wighiny Doubdimant Do

Pl L b Wi Mwighisy b C

Dhisiig Criabl: Pisset!] Siadioned 8 [Rouge s gred
Ery Wil Wi, JL

Dbl i irdaced in 194

I -

Hi-Cone Carrier
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Ttﬁmﬁﬁﬁﬂ?ﬂh np & half-dosen of a thing & an ancient
anie., However, the mpenoity of the American packaping arsd
canning indusry effectively exploized and definitively refined
this concepr. The Hi<Cone Carrier, the plastic pressing that
hwalids six cans ropether, Is asoundingly minimal in ics marenal
reqquirements pet creates an effective packape with a carrving
handle. The task of holding six cans tapesher = performed
s pnomymioushy chat che plastic pressing itself gres urmericed,
Beeccamuse of irs inconsplcucesness, the Hi-Cone Carrier doss
not need b ke cusoenized ooeach individual producr; identical
Hi-Cone Carriers can be wsed an all earmed beverages ag nyin-
imal pddivioral expense o the consemer. The Hi-Cone Carrier
5 by fae the leser expensive packaging devace ever developed for
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six-pack oype containens. In America alone, 95 percenc of all
canned beverages purchased in multiple quantities lave the st
i a Hi-Cone Carrler.

The Hi-Cone Carrler i andy one of the myrind Aeerican
inmervations in carmed besverage listory, The Beer Can Collec-
tors of America chramicle teeney-eight nomble daces marking
American design innovarions for carmed beverages. One of
the carlicst sinificant develogmenits was the invenrion of the
“chaurch k"' opener crrared by [ B Sampson, 2 desigrer
for American Can Comparg & church key aopener was included
free with each case of flac-cop beer sald in 1935, che Arst year
beer was padaged in cans. Among ather Innaovations are
the abuminam cam, meroeduced in F955; the pall-iop can,
introduced in B and the StaTab one-pisce pall-top i,

inzroduced by Beyralds Aluminum in 1975,
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Artificial Diversity

Those of us who worry about the loss of organic diversity
thai seems to be one of the dominant ecological processes
which are prevalent in the present-day world, frequendly
see, of have podnted oul to us, cases of apparent, or even
real, ireresr in biodiversity, Students of island floras, or of
island ecology, especially in the tropics, frequently sec that
an island or group of islands which 1s strongly subject to
human influence, bas now a larger flora, aupmented by
exodics, than it supporied before becoming subject to
human disturbance,

The question is asked, a1 least in principle: "Why all the
concern aboul buman-cavsed disuppearance of specics?
Extinction i3 merely a natural phenomenon, having gone
on for untokd millions of vears, whereas on many islands,
Man has caused an increase in diversity —at least of the
plants, and possibly also of the insects. What could be
wrang aboul this™
Some Exgmples

Johnston Island, in the central Pacific, had, when first
visited by a botanist, only thres species of vascular plants,
Some years later, in 1948, when it had become a military
post, the flora bad been increased to 27 species, At the latest
count, in 1973, the number was 127, The Hawaiian Islands,
with a very diverse set of habitats, had between 1,700 and
2100} pative fowering plant species. St John's List awnd
Sy (1973) gave 2,668 indigenous specics and infra-
apecific taxa, and & total number of taxa present of 7,722,
the difference being made up of exotics —whether natural-
ized, adventive, or cultivated. The Marshall Islands —coral
islands with small Qoras to start with—now have 197 spe-
cies (excluding those only in cultivation), of which %2 arc
congidered native bul the remaining 105 were supposedly
brought in by Man, In addition another 187 are in cultiva-
tion only.

The same phengmenon hos taken place on many other
istands, indeed probably on most of the tropical ones.
High and Low Islands and the Pantropical Flora

When the lists of species are examined, however, another
feature is nodiced, From island group to island group, on
high islands the native Mlora varies a great deal, whereas on
low coral islands there 15 not 30 much vanation, However,
looking at the lists of non-native species one 15 struck
their similarity, They are nof identical, becawse of the acci-
dental or chance differences in what 1% brought fo one
island or another, but there i% an overall sameness to the
lists. The plants are either commensals with Man, culti-
vated useful orornarmental planis, or what have been called
camp-followers, door-yard or garden weeds, or else apgres-
sive pioneer-type planmis that produce many long-lived
seeds and thrive on disturbed ground, or even in bare

mineral soil. These species tend o be widespread in the
tropics, so many of them occurring on all of a1 least more
than one tropical continent that we have come {o refer to
them as “The Pantropical Flora.” Anyone with any botan-
ical interests who has iravelled in the tropics will recognize
what is meant; the same weeds and cultivated planis are
seen in human hahitats and disturbed places wherever one
S,

There are perhaps a few hundreds of these pantropical
denizens in all, and For some reason a majority of them are
of tropical American origin. They dominate the vepetation
in the lowlands in many places, especially on islands, while
some of them are able 1o grow also at higher elevations. [t
has been said that a visitor (o Oahu or Tahit could be on
cither island for three months and nol see a native plant—
except, perhaps, for a half-dozen common beach species.

Local and Regiona! Dyvversiny INTerences

What does this mean, diversity-wise? On some islands —
and even in some continental —Honstic diversity
has been augmented by an influx of exotics. Bul on a
regional scale, if the local indigenous floras are largely
replaced by the same range of exotics, the plant diversity
region-wide will have been seriously reduced. If we could
see 1he insects and other small arthropods as well 85 we can
see the plants, we might very well find the same pattern,

Birds have tended to decline in numbers and in the
numbers of species in inverse relation to the prevalence of
people, though some exotic birds have come in 1o replace
malive ones, Thus in Hawati, the present total escceeds that
in the original fauna, so perhaps something like the local
floristic pattern (see above) prevails there. As for mammals
on tropical islands, ther: are very few native species and
somelimes none: exotic ones such as Tats, MODEOOSCS,
dogs, cals, pigs, goals, sheep, and cows, have been brought
in and prospered al the expense of all other kinds of hio-
diversity,

Mevertheless there can still be no doabt that, regarded on
a regional — perhaps even a global —scale, the introduction,
by Man, of exolic organisms, bas resulted ina serious and
continuing loss of overall biodiversity.
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Pollution on the Marine Turtle Nesting-beach
in Tortuguero National Park, Costa Rica

Three species of marine turtles—CGreen (Chelonia miy-
dasl, Leath [Dermochelys corincea), and Hawksbill
(Ergrmochefys imbricala)—nest on the beach in Toriu-
guero National Park (Parque Nacional Tortuguero) on the
Caribbean coast of Costa Rica, where the nesting turtles are
a major attraction for the large numbers of 1ounsts visiting
the Park. Each of these three turiles 15 listed as an endan-
gered species by the International Union for Conservation
of Mature and Matural Besources (Groombridge, 1982).

The nesting beach 15 and always has been somewhat
littered with a variety of natural debris, much of which is

transported to the sirand by ocean currents or washed up
on the high-cnergy beach by tides and storm-waves. During
ashort trip to the Park in 1983, however, | was dismayed 1o
see much more Man-made debris on the beach than 1
recollected or recorded during three summers which | had
spent there somie 25 years previously (Hirth, 1963), [n 1985
| spent & months in the Park, studving the nesting behay-
iour of the Green, Leatherhack, and Hawskball, turtles and
50 was able to collect data on the amount of liter on the
beach.

The purpose of this study was to quantify the amount of



Hirth: Polliston on the Marine Turile Nesting-beach in, Tormgusre Napional Park, Costa Riva TS

natural debris, debris of human origin, and beach vegeta-
tron, now on the sea turiles’ nesting-beach in Toruguero
Maticnal Park.

T i
?:ﬁgnﬂﬂtugﬁ. each (L8 km in length and 5 cm wide, were

run parallel 1o the tree-line through the middle of two
tvpical segments of the nesting-beach, One transect was
nedr the southern end of the Park, and data wers collected
from it on 13-16 April. The other transect was near the
northern hmit of the Park, and information was collected
from it on 25-26 July 1985, The transects were 20 km apart.
All living and abiotic objects touching the transect and
having any dimension greater than 5 e, were recorded —
apart irom wind-own objects, such as leaves, which were
b counted.

Two major conclusions can be drawn from the transect
data (Table I). First, both natural and artificial objects
oceur on the beach at the very high frequency of about |
object every 64 cm. Second, the results of the surveys indi-
cate that debris items of human origin now outnumber the
iofatity of items of natural debris and living plants on the
nesting-beach, Fifly-six per cent of the 1,176 objects
recorded on the southern transect were of human origin,
while 47% of the 1,316 objects recorded on the northern
transect were human-relaied,

Plastic articles were the most abundant anificial ohjects
on the beach, and ranged in size from S-gallon (15.92-1}
contamers to caps of ioothpaste tubes, Tar-balls, from 5to
100 mm in diameter, were the next most common syn-
thetic ohjects. The wooden objects included pieces of fur-
niture, toys, and tools, | belisve most of the artificial dehris
wiis derived from the ocean. A few anicles may have been
discarded by nearby villagers but there is & good and ETOw-
ing environmental ethic among the local people. Besides
living near the beach themselves, the local people reap
economic rewards when tourists have an aesthetically
pleasant Park experience, and thus littering 1% minimal,

Mot included in the counts, although they were on both
Transects, were hundreds of small plastic particles, These
particles were white, opague {or in a fow cases translucent)
plastic cylinders or discs (or a few spherules) having dia-
meters of between 3 and 4.9 mm, and they, or particles ke
them, are also found in other areas of the Caribbean Sea
(Colton et al, 1974),

Hazurds fo Feeding Sea-furiles

Floating oceanic debris congtitutes a hazard to feeding
sea-turtles during their pelagic life-stages. Flastic bags,
plastic particles, tar, fishing-line, rope, glass, and other
synthetic articles, have been found in the digestive tracts of
sea-turtles from various areas, and plastic articles have
been recorded in the stomachs of Green and Hawksbill
'iugrgﬁs that had been cavght off Tortuguero (see Balazs,

Beach plants accounted for about 61% of the natural
ohjects encountered on the transects. Railroad vines (fpo-
reoed spp) were the most common planis on both irans-
ects, and they were also the most common plants on the
beach 25 carlier (Hirth, 1963). The iurfle egpshells
were chiefly those of the Green Turtle, and most likely
represenied depredations of predaiors. The sea-shells were
mostly of Domax sp.

I do nel believe that any of ihe debris on the beach in
L9835, excepl for larpe logs, directly interfered with the
nesting behaviour of the theee species of turtles. Tn a few
instances an emerging nester was unabie 1o crawl over or
around a log, and so returned 1o the sea. Such individuals
may, however, successfully nest later during the same night
in a nearby area. On the other hand, both artificial and

TaBLE I

Comparison of Numbers of Natural and Artificial Objects
on the Sea-turtle Nesting-beach in Tortuguero National

FPark, Costa Rico
A Foiitkira irarnend ; Formlerd IRk
Matural objocts Matural ohiects
MN=3513) (™ =701)
lpomoea spp. % 4%
Oither planis! 1'% 20%
Sods 1 5% il
Waood .| %
Cocanul husks 5y Ty
Turthe egeshells 5t ]
Sea-shelks L 1%
hers? 4 B
Artificial phjecs Artificial olyects
[N = GA3) M= G115}
Plastics 43%, AT
Tar-halls? % 25%
Wnd 1 1% %
Cilass T 11%:
M harsd A% 1945

* Crdon pameciaier, Eaphordis g1 Saming mardme, Sensiuwe sorsdaainram, S
ol Lipmica, Drusle piverd, end pleest ol secisul pain frend and wrack

* Fieoes ol bone, crab, ‘wmd Sallen’, sposge, and v seoies.

" Some ey b the el of il processey,

* Carva, cellopbame, cioth, ootk fibieglas, fshicg-Bne and sinng. leather, metal and

licys, paper. repe, rebber, and nubser sponge.

natural objects on the beach can have indirect and subile

effects on turtle reproduction. Sharp ohjects on the beach

can cut flippers of nesting females, especially those of Lea-
Large or heavy objects that have been washed-

up on the beach over a cluich of eggs may interfere with

cmergence of the hatchlings from the nest.

If hatchlings are chemically “imprinted’ to the natal
beach as some research workers contend, then the abun-
dance and weathering of tar-balls and the potential resul-
tant change in the chemisiry of the sand, may affect the
nest-site selection process. The nesi-sile selection of remi-
grants may also be affected by changes in sand chemistry,
These possibilities need to be investigated, Litter of all
kinds impedes the crawl of the hatchlings 1o the sea, and
thus kengihens their exposure-time 1o predators, while the
large amount of Man-made debris on the strand lowers the
acsthetic quality of the beach —an undesimble situation at
a time when large numbers of wurists are visiting the
Park,
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MNOTES, NEWS & COMMENTS
Toxic Chemicals — United Mations Initiative

Four weeks being about the normal ‘media” half-life of a
major environmental disaster, it is not suprprising that in
March 1987, three months after the Sandoz chemical plant
in Bazel, Sv-*jm:rland, spilled toxic herbicides into the
River Rhine, even such a striking disaster seems to have
been almost forgotien, at least as an issue of international
CONGECT,

Weeks one and two after the disaster were dominated by
somewhat ghoulish accounts of a red Rhine and tons of
dead cels being fished owut. The following fortmight pro-
duced familiar outraped crics of scandal, follv, and duplic-
ity, followed by conirite confessions by corporate execu-
tives.

It is a pattern of horror, catharsis, and uliimate forget-
fulness, that has long accompanied major environmental
disasters— perhaps by way of relieving anxieties about the
dangers of modern technology. If it were a process that
clicited a coherent response to the dangers of toxic chem-
icals, all coubd be well. But there has been a tendency to let
the issues fade before any serious effort is made to prevent
such disasters from recurring.

Pattern Seemingly Changing

Recently, however, there have been fledgling signs that
the pattern may be changing. For example, in response to
the lethal 1954 pas-leak at Union Carbede's plani in Bho-
pal, Indim, the United States Environmental Protection
Apency introduced o propramme o akert communities to
the presence of toxie chemicals in their areas, and to
involve them in vanous contingency plans. How effective
such a system will be remnains to be seen, but the fact that i
exisis should provide prounds for some optimism.

Likewise, the nuclear disaster at Chernobyl bas led o
iwo international treaties on notification and assistance in
case of nuckear accidenis. Mow at beast we have a legal
framework spelling out nuclear states’ international obligs-
tions, But in the case of the Rhine, the international com-
munity will have to move beyond the question of compen-
sation and the immediate problem of cleaning up the mess,
and plan for the long term.

The initial response from the affected governments,
industry. and the public, has been encouraging. Certainly in
thl: Ehine basin it looks as if the inquiry that 15 now under

will address many of the most obvious shortcomings

oz and will leave the governments better prepared
than formerly. But if the Third World, where the use of
chemicals has grown comsiderably, @5 1o bepefil, the broad
implications of the European inguiry must be aken into
aecount.

Flaw 1o Avold Reperition

It is not enough simply to bemoan the fact that a 15-
vears-old law governing pollution on the Rhine proved
wsebess, Mow that the glare of publicity has dimmed, it is
time for governments and international organizations o sit
down with industry and make sure that mistakes ane not
repeated,

The participanis at such meetings could refiect on the
sceng in Basel in the hours following the accident: govern-
ment vehicles issuing warmings 1o the public to keep win-
dows closed; messages broadcast in German to Ttalian-
and Turkish-speaking families. They could reflect on in-
compatibie alarm sysiems that delayed response to the
emergency. They could remember the sudden realization
that the Swiss authorities did not immediately know who
were the responsible officials in neighbouring France and
West Germany. Most of all, they shoold reflect upon the
fact that regulations governing safety standards and induws-
trial codes of conduect had proved ineffective.

Many of the lessons arc simple enoogh, Confingency
plans. procedures for notification, chemical identification,
carly assistance—these are not costly measures. Beyond
them, there is a need for national regulations, particularly
in setiing safery siandards

Unfortunately, regulation is often nsed as a stick with
which to beat industry, If Sandoz and, indeed, Union Car-
hide, had been encouraged to play a more constractive role
in contingency planning, perhaps their respective disasters
would have been less catastrophic, In addition, statutory
regulations require a national commitment to manilonng
compliance with their standards: there is no point in hav-
ing fine environmenial legistation if nobody accedes to
it!

Progress 15 not simply & measure of mechanical compe-
tence: it mmecludes an ability 1o formolate a coberent
responss 1o failure, I requires a package of international
legiskation that will organize procedures or notification
and assistance m case of chemical emergency. And it
should include a programme to alert local people 1o any
toxic chemicals with which they live and to help hmit the
dangers that they consequently fiace.

The United Mations Environment Programme 15 pro-
p-nsmg just such a package. The extent to which the inter-
na1.1n:m&| community, including giant industry, is 1«'r|1lm|: Lo
join im, may be the best measure of the world's ability 1o
break out of its cycle of forgetfulness.

Mostars K. Touss, Executive Direcror

United Natfons Exvironment Progeamme
P} Box 30552

Mairohi, Kenypa

Dir Marvin Elutlh!nﬂ.m., 1935-1987

The Reld of resource conservation lost an ardent sup-
porter and activist with the sudden death of Marvin Sfe-
phenson in Brig, Switzerland, on 24 January, when he was
serving a5 Depaty Director of the Environment and Hu-
man Seitlements Division, Economic Commission for
Burope.

D Slcuhmst'm % wikh A strong voice in BECE's efforts in
the field of low- and non-waste technology —the integrated
approach 10 eliminating waste at the “front end’ of indus-
trial production rather than treating wastes after genera-
ton, He had also served as acting head of other environ-
mental programmes of ECE's Environment and Human
Setlements Division, including the air pollution pro-
ETRTIME,

A mative of the State of Oregon (USA), D Stephenson
had pained his PhDr in Chemical Engineering from the

University of California at Berkeley, He taught af the Uni-
versity of Southern California and at Michigan State Uni-
versily before entering into interdisciplinary work aimied at
environmeni# conservalion. r serving as an officer of
the Rockefeller Foundation, he became a division director
al the Matronal Scwenoe Foundation’s Research Applied 1o
Mational Meeds programme, until in 1981 he was named to
the ECE post in Geneva, Dr Stephenson 15 survived by his
wife, Uirsula, and their davghier Lasley,

ArTHUR H. PURCELL, DNrector
Resource Policy Tnstitute

P.0, Box 39185

Washinglton

DC 20076,

LIS,

74

Enrpnoeenis’ Coneerrabion, Vaol, 14, Me 1, Spong 1987 —8 1957 The Fousdation for Enveramessd Conservriion —Fraicd i Swstreriard.



Styrofoumn cups, sandwich  bags,
soda baottles, a disposable lighter, bal-
loons and a grocery store bag. Sup-
plies for a Sunday picnic at the park?
Well, maybe they were once. Now
thgy are part of the plague of plastic
. pollution floaring in a corner of the

Ada Wai Boar Harbor, working their
way o the sea.

fnd what happens to this garbage
then !

Mothing good. It either drifts in
the ocean's currenes unril it washes
ashore causing polluted beaches or

"some unformunate marine animal mis-
takes it for food and ssallows it — or
tries 00 — which then causes the ani-
mal suffering and dearh,

Plastic, which has been around
since 1860, began it popularity dur-
ing Waorld War Il when some natiral
resources, such as rubber, were scarce,
Since then, plastc has gradually re-
placed many iems maditonally made
of meral, leather, wood and glass.
Plastic is desirable because it 15 abun-
dant and durabile, two characteristics
that dre now causing griel w marnine
unimals.

When an autopsy was peformed
o w small hawksbill tumle  chac
washed ashore near Honolulu, biolo-
gists found three pounds of plastic in
is inrestines, Plaste rope, a balloon,
part of a plastc comb, a toothpasee
cap, o golf e, 2 baggie, a plastc
Hower — these were just some of the
itemns found inside this young artle,
Deflated balloons mailing a ribbon
are particularly lethal o sen turtles
who mistake them for ane of their fa-
vorite foods — jellylish,

Turtles and whales, seals and sea
birds — all are being hurt by the plas.
tic garbape of our throw-away society
The beaches of Hawaii's Leewsard [s-
lunds, which are a refuge for many
species of marine animals, are licered
with every kind of plastic wash imag-
inable. Blue poker chips, yellow fish-
ing bobbers and red oy soldiers give
grotesgue color to Lecward [sland bird
nests, O 50 albarrosses found dead
o the Midway Islands, 45 had earen
soamie form of this trashi

Une pygmy sperm whale died with
A 3-gallon plastic garbage can liner, a
plastic bread wrapper and a Fritos bag
in irs seomach. In the last two years,
20 humpback whales have been re-
ported ensnared ino lost e, Two
died because they were unable to eat,

And the seals. These playful and
curious mammals are getting caught

20

The Plastic

in plastic nes and packing straps
which kill by strangulation and starva-
o,

At least 30,000 nosthern fur seals
[some estimates are as high as 50,000}
die each year in the Bering Sea west of
Alaska from entanglement in plastic
nets,

““Turtles and
whales, seals and
sea birds — all are
being hurt by the
plastic garbage of
our throw-away
society . . .”’

Fifry-vight dolphing were stranded
on beaches in California in the last
three years, flippers and snours hope-
lessly encangled in plastic neting.
More than 8,000 Dall's - porpoises

have been killed in stray news in the
Morth Pacific alone.

Seven per cent of California's sea

otter population has been killed by
plastic.
How does all this plastic garbage
Eet into our oceans’ The same way
out highways ger liccered — people
thiow it there,

According o the national Center
for Envirenmental Education (CEE),
the Navy alone dumps more than 60
tons of plastic into the ocean PER
DAY. T

Since U.8. law requires thar ships
arrving from foreign shores sanitize
their garbage before landing in our
ports, which is a costly propedition,
the caprains simply dump the trash in
the ocean. Merchant ships, according
tor the Mational of Sciences,
dump 6.6 million tons of trash over.
board every year.

The plastic industry iself fleshes
tesin pellews, vny plastic beads, with
liquid factosy wastes inro scwage
weatment plants which  eventually
spews them inte bodies of water. One
square mile of ocean southeast of

“What can we do! Doo’t lee ballovns ges away, Tie them securely o something, then
meake sute they get punciured and pur in & parbage can. Yowe mme CPPSItion to
balloon-releasing extravaguneas, " Carol Hogan phot.

Hawaii Boating & Ocean Sports/August 1987
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":Get The Drlft & Bag It' }

Everyday innocent marine life is bemg killed by
man made pollution of our oceans. :
“GET THE DRIFT & BAG IT!" is aimed at
ridding our beaches and oceans of marine debris
and focusing public attention on the effects of

dlscan:lad plastics, fishing nets and IIHES
g “ 11 and other debris. ="

F‘LEAEE KDKUA Join us in this statewide cleanup.
; Satu_rday', October 17 — 8:30 to 12 noon

“FOR MORE INFORMATION CALL:
OCAHU
l‘:ummunity Work Day Prngram 543-6444

Maui - Pacific Whale Foundation 879-8811
Kauvai - Mayor's Baautification Task Forca 742-8142 il e ,
Hawai, Hila - County of Hawaii Dept. of Parks & Recreation 961-8311
Kona BIORTA/TORCH 320-7585 e

-'Eatﬂmﬂrﬁﬁﬂag " is coordinated by the Pacific Whale Foundation arﬂﬁ&EtataLﬁHEﬂﬂhnFm
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Tovtaa furh

camlorant e méduse
Rhizastoma pulma
Poinie o Argay -

22 F.7EL

les spécimens américains. Lors de son activite
alimentaire, la téte complétement immergée, la
tortue peut étre confondue avec une bargue de
pécheurs renversée. Considéré comme sourde
bien qu'ayant des organes auditifs fonctionnels,
il est facile & ce moment-ld, de la toucher sans
I'effarowcher 4 condition de rester hors de sa
vig, Effravée par la proximité de lembarcation,
elle plonge rapidement en effectuant des plon-
gées de 7 & & minutes. A la recherche de sa
nourriture, |'animal se deplace par courtes plon-
gées de 1 & 3 minutes dans les bancs de médu-
se8 ¢ Rbizostoma pulmo qui constituent ['essen-
tiel sinon lo totalité de son régime alimentaire
La morphologic de ses machoires et e revite-
ment particulier de son esophage munt d'épines
cornées confirment un régime hautement spé-
cialise. Et la présence dans les contenus stoma-
caux de quelques debris de crustacés et de
quelques fragments d'algues semble plutdt le
fait du hasard. A priori, la valeur nutritive de
cette meduse, comportant 97% d'eau peut
paraitre négligeable. La consommation de Rbi-
zosfoma prlmo serait de 10 par heure dactivité
alimentaire. Les meéduses ingérees fourniraient 8

||

_-._-— .-._ &
"'.--_,..p' L
F .H--
-"" 1_' - F
- B .
-

- T {14 & ". —
- *J-J - L o
i N o

R Rt "y -

Photo Mumsum de La Hochella

a4 |0kg de protéines par jour. Sachant gue le
métabolisme des reptiles nécessite moins d'éner-
gic gue celui des mammiféres absorption
presque exclusive de Rhizosroma suffirail aux
besoins de Dermochelvs. Le déplacement de ces
meéduses dil aux courants de marée conditionne
les allées et venues des tortues. Le manque de
jugement de cet animal semble & 'origine de sa
perte. Sans doute trompée par la ressemblance
entre 4 prode el les sacs en plastique de plus en
plus nombreux flottant entre deux eaux prés de
nos cotes, elle en ingére une grande quantité qui
va senlasser au fond de estomac sans franchir
le pylore en entrainant une occlusion mécanique
& l'origine de dénutrition puis de mort. Sur huit
autopsjes réalisées en période estivale, sept indi-
vidus avaient avalé des fragments de plastique.
Mais le cas le plus frappant que nous avons ren-
contré est celui dune femelle venue spontané-
ment s'échouer prés du phare des Baleines dans
I'lle de Reé. Aucune blessure externe ne semblait
handicaper 'animal qui paraissent dénutri ef
exténue. Remis d l'eau, quelques heures plus
tard, cet individu revenait sur les graviers de la
plage, Cast aprés avoir passe 24 heores dans un




TORTUE LUTH .
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e La Rochela,

Papites cormndes e Nmzophage
e forfue futh méle
{Craix de wie - 21.7.781,

de Chassiron. Par la suite la présence des
toriues luths dans les Pertuis Charentais a &e
rapportés 4 maintes reprises. En 1968, R,
Duguy Directeur du muséum d'histoire natu-
relle et du musée océanographique de la Rochel-
le & montre dans une premiére note qu'elles ve-
naicnt regulicrement 'eté, frequenter la cote
charentaise. Depuis 1977 des travaux se pour-
suivent annuellement au Muosée océanographi-
que de la Rochelle pour préciser les caractéres
biologiques de cette espece. Le comportement
en mer, le régime alimentaire ont pu étre deéfi-
nis par M. Duron (thése 1978

[l apparait clairement qu'un nombre impor-
tant de tortues-luths se trouvent amenées cha-
gue année 4 fréguenter ce secteur precis des
cotes atlantigues frangaises an cours de leur

cyele biologigque.

La tortue [uth mene une vie solitaire {Prit-
chard, 1974), Ce sont pour la plupart des indivi-
dus isolés que 'on va rencontrer 4 partir de la
fin juin jusgu'en octobre sur le littoral de la
Vendée et de ln Charente-rmaritime.

Le mombre d'observations annuelles collec
tées met en &vidence une preference de ces indi-
vidus pour 'un des Perfuis Charentais : le Per-
tuis Breton. En 1978 les 43 individus signalés
fréquentaient le Pertuis Breton, en 1979, 2 seu-
bement sur 33 relevaient leur présence dans le
Pertuis d"Antioche, Le nombre des individus
recenses ne peut pas refléter avec exactitude la
population présente dans les Pertuiz pour plu-
sieurs raisons, L'animal est d'autant plus diffie
Ie & observer que la mer est agitée | d'autre part
linformation est rarement transmise par les
pécheurs pour qui cette apparition pour e
moins curicuse devient banale et, par les plai-
sanciers qui s'étonnent de cette renconire, mais
oublient souvent d'en faire part au Muséum
malgre trois campagnes diinformation ef de
mombreux documents distribugs, Lors d'une
observation, il est possible de les differencier, en
notant le dessin que laisse la pigmentation cri-
nienne ot le sexe. Facilement reconnaissable a la
meer, le mile posséde un appendice caudal beau
coup plus développe que la femelle, lequel dé-
passe d'une vingtaine de centiméire la pointe de
la carapace, 31 en Guyane, seules les femelles
gont observées, sur le littoral charentais, les
deux sexes se cotoient sur des fonds de 'ordre
de zix & dix métres. La vilesse movenne estimeés
de chague individu s’8léve & 3 nouds, Chacun
d'eux parail plus majgre n comparaison avec

a9
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SURFACE MOTION OF WATER INDUCED
BY WIND :

By Dr. IRVING LANGMUIE
REELARCH LAMDEATORY, GENERAL ELECTHIO COMPAWT, FOREXECTARY, K. V-

O Auguet T, 1927, whan shout G00 miles from Wew
ork on an Aflantic crossing to Eogland T nofised that
ere were large guantities of floating seaweed, most
{ which was armaoged in pamllel lines with & some-
hat irregular spacing ranging from 100 fo 200
iebers, These lives, parallel to the wind direelion,
hich I sball call streaks, often bad leogths as great
= 500 m. Between these larger strenks, which eon-
vined vost quantities of senweed forming sontioaous
ands 2 to B m wide, there were smaller streaks which
ere made up of detached masses of seaweed slong
early $troight lines. At this time the wind was from
he north with a velosity of approzimately 10 mfsee
22 miles /hr) and the waves roughly 4 m high

A day later the waves wera larger and the streaks
f peaweed were still abundant. On the afterncon of
hiz day & sudden change of wind direetion oenrred

{of about 90°); within 20 min all the seaweed was
arranged in new streaks parallel to the new wind
direction, although the waves continued to meve In the
old divection,

It was chearly not eohesion between masses of sea-
weed that held them together in the sireaks. At that
time it eesmed to mo that the only reasonable hypothe-

sis was that the seaweed necumulated in streaks becanse

af transverse surfnes currents conwerging toward the
pireaks. The water o thess converging ourrents
deseends under thess streaks, Between the streaks
riging eurrents, npon reaching the surfoce, fow out
laterally townrd the streaks, :

The netion of the wind on the water sete np longi-
tudinzl surfnee earrents in the direction of the wind.

The wffect of the wind is thus to produce s series ﬂj

alternating right and left helieal vortices in the water
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having hovizontn]l axes parsllel to the wind, If we
faen in the divection toward which the wind blows we
ghould observe that the water bedween two adjacent
sirenks forms o pair of vortices: The wnter on the
vight-hand side of the vertical plaos halfwny betwoen
the strenks has a clockwise rotation (right helix), that
oo the left o counber closkwize rolation [left helix).

During the years 1928 and 1920 I made o large
number of experiments on Lake George, near Bolton,
New York to test this hypothesis of helical motion
and to make ohservations on other water currents pro-
dnecad by wind.

This lake and the locabion chosen bave many ad-
vantages for suck studies. The depth ts about 50 m
nnd the water ao clear that white ohjeets at 8 m depth
cnn be sean.  Bines the lake lies bhetwesn two parallel
tmonntnin ridgee, rising from 300 to T00 m above the
lake surface, the wind nsually dies down sompletely nt
night and during -the day blows only in one of two
directions (southwest or northeast)., Nlost of the ex.
periments were made ab & poing about 1 ke From the
neareat land with o clenr feteh of from 4 to T km in
the divection from which the wind was coming.

With wind welocities of 4 m/sec or more, streaks
bagome vizible beeause of the necumulation of traces
of oil from motor beats, flonting leaves or Lubhles.

’ Btreaks are vsually much more prominent in rivers
enntaminated by industrial oils or by orpanic matter

{ from swamps.

A gram of oleic acid or'olive ofl applied to the sor-
face of the lake spreads ont to form a moaslnyer, cov-
ering nhont LK square meters, and this aren, Teenuse
of the domping and elimination of capillary dpples,
iz sharply distingmishable from the surrounding un-
eontaminaled sncfase by its smoother surface.  After
the oil hes sprend to its maximum: sves, however, ik
soon bepomes fovidble and no longer retavds the
formation of ripples. Qxidized Inbricsting oil after
spreading fo ifs maximum aren lemves n still visibla
film which accumulates in the streaks and is thus more
effective in rendering them visible,

In the autnmn floating leaves are parbicniarly usefol
to show the dewnward motion of the watar under the
streaks, for it enn be seen from a motor boat brought
over a streake that a large number of leaves are grudu-
ally carvied down and disappear from sight under the
elreaks. The onmber of suck descending laaves ssema
jto ba far too grent to be necounted for by leaves which
have pradually beeome denser thon water, Bome of
the leaves placed on the water halfway betwesn atreaks
rench the sfreaks, 6 to 10 m pway, in shout § min.

In November, 1929, further study of those mobions
was made by ponring 50 ml of & 8 per cent, fuoressain
solution info the water from a boitle on the end of n
bamboo pole. The motor boat was then moved swny
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a suitable distanes to preveot disterbanee of ths sue-
foce, amd after definite time intervals the boat was
beought over the place o obesrve the motion. It was
foond that whesn flucrescein was introddeed ab the
center of & well-defined sireak with a wind velomty
of & m/eee it pradually moved downwards, baking 5

min te go 4 to 6 m. This corresponds to & verbens]

motion of about 1.6 em/see. The hordzontal mobion
of the water on the surface was 15 em/ses and 10
emsee af o depth of 3 m.

When fluoreseein was similarly placed in the elear
water between the two well-defined streaks it spread
out irvegulnrly over the surface aod graduslly moved
toward the two neighboring sironks. The motion eoald
not be followed as Par as the strenks, as the floorescein
gradually beeame very diffuse, showing that although
the moticn was very slow it wns very furbalent.

In ofher experiments o whits eord 2 mm in diameter
having zmall fragments of eork nlong ifs length ab 10
em inkervals was floated oo the surface of the lake
in o etraight line perpendieclar bo the wind direction.
After 10 min this cord had developed well-defined
wnves, heing displaced forward in the divection of
the wind in the streaks and baekward in the spaces
between them, indieating that the forward velosity of
the water wns greater in the streaks thin in the spaces
between them. The waber rising from deeper levels
bas a low forward velocity, but this ineresses steadily
throngh the action of the wind ao that when the water
reaclies the streak it hos its maxironom velosity,

A few measurements wers made of the vertieal rom-
ponentz of motion by menns of o large square sheek
of nlnminum snspended in n horizontal plane from a
smill lnmp bulh ed weighted as to give practivally zero
buoyaney, This deviee was calibrated in quiet water
to determine the rate of dessent or ascent when amall
weights were ndded or removed. This apparatus was
lowered a fewr moters below the surface and attmched
by a light horizental cord, 2 m long, to o lead weight
suspended at an equal depth from a bulb fAoating on
the surfuce. In this way the tandensy of the alnminum
piate to rise or full conld be observed without fearing
the loss of the apparntns and without subjecting it
te npprecinble harizontal or verfieal forces. In the
stranks it wna thus found that two meters below the
burface there were deacending eurrents of abouat 2 ko
3 em fsee and rising curvents of from 1 to 15 em faen
midway between adjacent streaks. This method ap-
penrs pavkionlardy promizing for fnfure investigations,

To measnre currents in the lake sst up by wind, at
depths from 5 to 30 m, some umbrelloz, 60 om dinmeter,
wore tilted D07 from their pormal positions and sus.
pended, with proper connter weights to hold them in
thiz position, by light eords from small lamp bulbs
floating om the surfase. A painbel bolb fonting on the

il
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gurines nttaehed to a lead weight resting on the boilom
perved as & marker buoy. By placing umbrellas at
different deplls elosa to fhe marker baoy and olesery-
ing the motion of their floats the velocities and diree-
tions of ke currents at different depths could be deter-
mined. The distances fraversed by the floats weve
mensoved by the time requived to cover the distanee
from the marker booy to the float by a motor boat
moving at & known speed.

In experiments cn Qotober 6, 1928, i was found
that & “weloeity indieator” at depths less than & m
gradunlly drifted under a streak, but one suspanded
10 m deep bad Do tendeney to do so. Perhaps ol a
greater depil the indiestor woald mave into & position
midway between streaks, ginee there musg be horizontal
eurrents which couverge under the rising cnrvenis he-
twesn the streaks,

Between Septembar, 1626, and Auvgust, 1920, an 25
separate days well digtributed throughout the years, 1
megsured the water lemperatures af different depths
{0 to 68 m) with an electrie resistanes thermometer.

When the luke freezee over, usually about January
1M, the temperature at depths from 3 to 53 m is very
pniform at sbeut 1L2°% O, By the end of March the
temperatare at the botbom rises (o about 2.2%; but the
inerements are smaller at lesser depils,

This warming iz due to the abearption of the sun's
reys which penetrate the jce. The warmed water, ImL;:;)

ldenser, sinks o tha bottom and elowly flows fo i
depper parts of the lake Mensurements bave shown
that in parte of the luke which have a depth of G fo
10 m theve is often s loyer of warm water of 3 o £7 G
of 1 m thickness elosa to the lottom, -

By the time the ice breaks ap, about the middls of
April, the temperatare is again rather nuiform, and is
about 3* ¢, exespt for a thin layer of eold waler
under the jee.  The rapidity of the breaking wp and
disappeamnee of the ise, which often takes ouly 10
to 20 hrs, is due to the warm underlying water stirred
up by the wind as patches of open water are formed.

After the jee breaks up and while the water iz within
17 ar 2° of the temperature which gives mazimum
density (4° C.), the temperature on windy days is the
game gt all depths and rises at & rate of about 4% per
month, At this time of the spring overturn, however,
the temperatures on quiet daye are especinlly won-
uniform over différent parts of the lake, Io shallfw
places the temperature rises far more rupidly then in
deep parts, for there are then no appreciable density
difforenides. to equalize the temperntures.

In 182G the maxivmm temperatare at 53 m was
9.6°, which oceurred sbont November 10. In 1927
the temperature at 58 m depth rose at a gradesily
decreasing rate from 7° on June 1 to a maximmm of
10* on ¥ovember 15, During 1928 on June 1 the
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temperature at the bottom was culy 5.3° and rose st o
steady rate of only 0.7° per moath until Angust L
On Oetoher 20 the bottom temperature was 8.4%, which
had been reached the previous year early in July. In
1074 p hottom temperature of 547 was reachod s
eaxly as June 15, and it was 9.2 on July 6

Exnmination of the temperature-distribution corves
at different depths shows that between May and
Wovember a few quiet ennny duys eanse the develop-
ment of a nearly uniform temperature gradient of as
wueh az 0,7%/m whish may extend to 10 or 15 m
depth. A windy day canses the temperature gradient
to disappear down to & eevtaln depth, bul produces o
very gharp lemperature gradient (ss mueh as B5®/m)
at the lower limit of the isotbermal layer (thermo-
eline), Afier alternating warm and windy periods the
topmoet 15 m of water may eontain several of these
isothermn] layers (or epilimnions) with intervening
thermoclines. The most marked gradients have ahways
lim ohserved at depths between 10 and 15 m.

I helieve this represeois the Inaximam depil to™,
which the helical vortiees deacend with the wind veloci- |
ties ordinarily ceewrring during the snmmer monthe

When the enrface temperatore falls duving the
aufwmn the sooled water sinks fo the level of water
alveady of similar temperstove, Thus the depth of
the epilimnion incresses during lnte Beplember and
Oetober and reaches the bottom of the lake and pro-
duees the maximum bottem temperature about the mid-
dle of Movember., Daring this cooling the thermacting
disappents, for the gradient below the bottom of the
apilimuion is nenally less than (.3° /m.

Mensurements with the velocity indicsfors have
shown that longitudingl eurrents set wp by wind extend
tn very different depths at different’sensons. (mn Juna
a0, 1920, at 9: 00 s when there was a 2 m thick,
sharply defined, isolhermal layer of water at 22°, over-
Iving 16° water, & wind having an estimated veloeify
of 2 to 3 meee st the whole epilimeion into motion
at B0 cm/=es. This lasted sll day and eontinued for
a couple of hours after the wind died down in the
evening. The ‘epilimnion was still 22° bat hed in-
greasad in depth to over 4 m.

Ohservations showed that after windless nights the
water velocities at various depths were usually of the
order of 2 to ¥ emfeee (ravelp ss high as 8) and had
diffevent direstions at different depths. Within less
than an hovr after & wind of 4 to B m/fsee springs up
the water nenr the sorface is eef in motion paraliel to
{he wind direstion with velocities of 10 to 20 (rarely
a8 high ss 30}, bot the velneity and direction of tle
eurrents at depths greater than 10 m usually remaing
unchanged for at least 6 honrs.

On July 27, 1639, the epilimnion (21.6%) bad a
depth of & m; the temperatire gradient in the {lermo-
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eline was 1.0%/m to u depth of 15 m [125%). Below
that, in the hypolimnion the geadient was only
0.07°/m.  After a windbess night a southweaterly
broeza of 2 m/sec started about 5:00 aar {E.B.T.}
and gradually increased to a velooity of 6 m/sen at
noon, renched o maximum of Tm fsee st 2: 00 o and
fell to 5t 4: 00 ot and to 1.5 at 7: 00 ra

At a depth of 10 m the velosity during the whole
afterncon was about 5 cm/ses in'a direstion 90° to
the left of the wind direstion, but at depths from 12
to 15 m the velocity was abont 1 om /see in a direstion
which was 30° to the right of the wind, At depths
]mthuﬁmthamntlmnfmwnmrmpﬂnﬂdbu
the wind. The momentum delivered to the water by
the force of the wind musé therefore be distributed
within a layer 6 m deep.

At 12:30 pou. the velocity of the surface was 20
om 5o, and this rose to 24 gk 3: 20 and then incTaaaE
slowly to 27 at 5: 00 and decressed to 15 at T: 00 rar
and was gtill 14 st T: 30 par. 20 min after the wind
had died down eompletely. At a depth of & m the
velocity wns 14 ab 4: 00 2o pnd 10 em at T: 30 T
At 6 m it waa O ab 430 and deereased to T at 6: 00
PAL and to 5 at 7:0 par. The velosities were nlsa
Eroquently measnred nt 1.3 m depth and were approxi-
mntely holfway hetween those ohseeved nt depths of 0
and 3 m ;

A rough estimate of the ineresse of momentom of
the water which was eansed by the wind was mads by
integrating (v-v,)dx from the surfnee down to a
depth x = 500 em, whers the velosity Temained AP proxi-
mately 4 during the day. The momentam fom? of Luke
surface rosa from nhout 5000 {g. emm=t gor—tY at 4100
AL b o maxieum of about 7,000 ab 500 poar mnil
them elowly fell to B.000 at 7: 30 par The maximum
oeeurred mbout 3 howes aPtor the maximum winid
velocity and at a tima when the wind velocity was only
half its maximom velority.

If we sousider an infinite bﬂﬂ}" of water the momen-
bum per unit ares due to the wind should he el g
JFdt where T ig the horizental forces per unit sre
exerted by the wind, To estimate the order of magni-
tude of F we may sssume that a momentuom of 700
was delivered by wind acting for 3 hrs and so i
F=06 dymes/em for a wind velocity of 5 m 5
(measured 2 m above the lake snrface).

It is very evident from the mensnrements that the
momentuen does not increase steadily in propocticn
to [Fdt. There most then be snme meehnnizm Ly
which the momentum s transferred to the shoves of
the lake. A enrrent of 10 om/aee is only 0.36 km b,
&0 that with o wind sweep of 5 ke it should take 14
hrs for the elfeet of the shores to make themaslves fole.

An unusual opportnnity to study the effeet of wind
om the momentum of the water occnrred oo Auvmust 2,

e
=
&
1929, when there was n sudden reversal in the wind
direction. At 9:00 aar on this day there was no.
wind and the surface water had a veloaity of 20e
emsee. By 10: 00 o there was & wind of 5.6 msee
and the azimuth of the wird divection was 120°. The
surface waber was then moving 11 em /see {145%) and
ot Fm depth the velocity was 6.3 (225°), Ag 19. g
the wind bad increased to 5 m/ses, 120, and ab 2: 53 -
P had fallen to 3.5 m/see, (#0°), and the surface 7
water was then moving 22 cm /see in the same direstion
as the wind.

At 2 5D paL. the wind suiidenly reversed its dives-
tiom. At 2:55 por, the wind velosity was 4, and the..

Vou, 87, Ho, 2250
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diresticn was 240°. The velocity deernsed to 3.3 at A

3: 30 and rose to 7.0 at 3d:45, the direstion stnying ot
congtant ot 2407,

The surface water hnd & velority of 13 at 3: 12 por r.:\-

and 185 at 3:35, the direetion being 210° at hoth
times., At 5:12 the velooity was 5.3 (185°) at 3 m -

depth and at 3:35 it wns 2.2 (240%) at 6 m depth,

Using these rather meager data, hak nssuming that the

depth distribution curves were similar to those found 4F

on other oceasions, T estimate that at 2: 50 rar. the
momentnm per em® waa about 6,000 in & dicestion st
90° and it waa 4,000 (2007) at 3: 12 and 8,500 (220%) =
at 3: 3% This would mean a change of momentiem of
B30 in the frst 22 min after the wind reversal and

n furtler change of 3000 daring the next 23 min, A
change of 2,300 in 22 min means F=6.3 dymes fem?,

@ value 10 times as grent as given by the data of
July 27, although the wind velosity wns lower than on
that ocension. The rate of ineresss of fnpmentim,
however, rapidly desrenzed during the next 20 min,

On Angust 4 after 25 hry of strong wind, B o 15
m/sec, of steady direction, the snrfues wates bad a
veloity of 24 om fsee, while the wind velocity ranged
fram 8 to 10 mser.  Thiz is o mueh Lswer veloeity

than was produced in June by n wind of onfy 2 to -

3 mfzen,

On Avgust 24 pfter 8 hrs of strong northeast wind
the water velooitins were 30 on the surfes, 3 4k 21 m
and 18 em /zes at 4.8 m depth, while the wind velocity
wig 11 m/see 2 m ahove the surfaee.

Temperature measnrements were made on the morn-
g of Augnst 25 after this sterm had died down. The
rpitimnion (19.9%) had n depth of 101 m and the
gracient in the thermoeline was 1.4° /m {0 a depth of
146 m.

The velosities ohsarved on September 2, 1090, with
an isothermal laver (20.2%) of 11.5 m showed sewernl
interesting features. There was no wind nntil 0: A0
A and the wind veloeity vose bo 5.5 at 10 0, 5.0 at
11, &5 at noon, © at 1:00 By the wvelovity then
decreased slowly to 5 at 3: 00 rar. Between 3¢ 4 and
a: 00 por. the wind wae somewhat varinhle but aver-

) W
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aped & myroes” Tt then deevensed gradunlly to 5 at
L U o T

The veloeity at 0.2 m depth was 11 em feee at 11204,
reseled a mazimmm of 16 at noon, and decveasad o
14 at 4: 00 o, fo 11 s 5: 00 Pz and to 2 s G200
par, altbough there wes =5l n wind veloeity of
3 m/Een.

At n depth of 13 m the velosity was only abont
1.5 em/sen less than ot 20 em. At 3 m depth the
velpeaties deereaged gradually from 10 cm s nooen Lo
2 g oat G:00 par. At 6 m the velocities ranged
fram 2 1o 2.

The marked decvesse i waber velosty doring the
afterncon after 3100 po. in spite of o nearly steady
wind ig in siviking eontrast to the obeervalions earlier
in the year i which eorrenis were oleerved to continne
with Jittle deerease for honrs nfter the wind died down.
The falling off of veloeities in Septomber is undonht-
edly due to the cooling of the isothermal lnyer by
radistion into o clear afierncon sky which induoces
instability and canses the surface water to sink to the
hottom of the jsothermal Inyer, earrying ifs loogitadi-
nal mementum with it

There iz thus every veazon to believe that e belieal
vortices sot up by the wind extend to the depth of the
epilivmion but do nd peoetrate theough the thermo-
eling, The surface of the lake is a free porfose in the
gense thet there is no frictional foree fo resfrain hori-
gontal wntion. The thermoeling, however, s prasti-
cally n fixed surface like that of a Ieke bobten, for
it is not sot in motion by the overlying lnyers. The
longritudinel and fransverse velocities of ibe water in
the vortiees have their maximom values at the surface
and graduoally decrease to mero af the thermoclive,
Thus the vortiess sre mnsymmaetriezl in respect o
depth, being ineressingly diffnse al greater depths.

Obeervations of the strenks at different seasons show

that in May and June, especially after quiet days when

the epilimnion is shallow or is not sirietly isothermal,
the strenks nre elose {ogether (5 to 10 m), while in
Octoher and November well-defined strepke wsually
have spacings of 15 to 25 m. The spasings sre pre-
snmably approximatelr proportionnl to the depths to
which they penetrate. Quantitntive messurements of
the steenk epacings srve diffienlt hecavse hetwesn the
well-deflned streaks there sre numerous smaller and
less well-dofined streaks. Just as large waves have
smaller waves npon them, it appears that the surfaecs
of the larger wortiees eontam moaller and shallowe:
vortiees, The patierns of sireaks on the lake surinee
are slowly chavging; gome growing, others dying oul.
On some dave the streaks ave el more regulsr than
an othera,

During the epring and £all overturns in April and
enrly December whon the whole Inke is isolbermal, the
vortises may extend to the bottom of the lake, bat
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they would then be very diffuse in their lower portions.
On eleay, eold windy nirhts in October the lower parts
of tle vortices should hnve their greatest velocities,
ginee larpe-sesle turholence wounld then be stimulated
by the descent of musses of denser water eooled by
exposure on the snrface at temperatuves sufieiently
above 4° O, to give a reasonably large eopficient of
flermal expuision.

The helical vortiees set up by wind appavently con-
gtituta the esseitial meelanizm by which the epilimnion
is prodneed. The currents thns set up at the bottom
of the epilimnion may eweep off the upper part of the
thermpeling, waking it thin and of increased gradient.

1 bave never observed in Lake George any reverse
flow in the lower part of the epilimniom, but beve
frequently found an iperesee in the depth of the
epilimnion at one end of the luke and & eorresponding
decrease at the other due fo the wind, The relurn
flow apparenily uwsually tokes place slowly st night
and i8 not secompenied by the tnrbulence wsocinted
witl the Lelical vortiees and 20 does nob give vertical
velocity compouents which alone can give thermal
trapeport fo the desper Iayers,

I have uot made soy seareh of the lifevaturs on
thie suhjeet, but conversstions with many students of
furhulent flow end oeeanography kave indicabed thot
th helienl vortices indueed hr wind ave not sommonly
reepgized.

Profesor O, Harold Berry bas ealled my ntfention
ta o paper by James Thomson?! in which he explains
walm lines geen on a mippled s=a” a5 the lines of eon-
verganne of gnrface corrents.  There is no sugrestion,
bowever, that the stresks seen with strong winds are
caused in thie way.

H. Jeffries? shows that there must be fromeversa
sircnlation in -stresms with straight chaunels.  He
draws this eonclusion from the faet that the preatest
lomgitndinal velocity i= observed at a eertain depth
below the sorface near the middle of the stresm.
There are thus descending cnrrests wear the conter
and Tizing currents pear the shores,  Jeffries wus not
able to explain thess transverse currents on the besis ©
of hydrodynamieal theory. Undonbtedly the mecha-
pigim is gimilar to that whicl® cawses belieal vorticss
on the surfnees of lakes. G et

In 1933 T made sumerons stadies of the growth of
waves under the influsnee of wind. T have found that
e momentnm carried by the waves and delivered to
{lse ehore oz o radiation pressuve aeecunts satisfactor-
ily for the fuet that the momentum of the waber ins
erenses rapidly at first (before the waves have had
time to boild up) sand fhen remains nearly conslank
I expect to give an seconnt of this work in another
publication.

1 Piil. Aag., $th serles, 24: 247, 1862,
# Prap, Comi,. Fhil, 8o, 264 20, 1528,
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FISHIMG SEIPJACK TUNA SCHOOLS ASSOCIATED WITH SHOALS AND DRIFTIRG OBJECTIS
(Se-tsuki, ki-tsuki katsuo-gun no sogye)

Takeshi Teukagoe
Instructor, Misaki Fisheries High School
Kanagawa Prefecture, Japan

LOG-ABSOCIATED SEIPJACE TUNA

Bkipjack tuna are known to associate with various kinds of drifting
objects. They have been seen with drifting logs, around the body of a dead
sperm whale, with various wooden objects, and at times, even accompanying
drifting vessels. However, this is mot to say that skipjack tuna can
always be found whenever such drifting objects are present. In reality,
there are many more drifting objects that are not sssociated with any skip-
jack tuna. In other words, it does not seem that skipjack tuna are search-
ing for drifting objects. Rather, it seems that during the course of their
migrations, the schools encounter theee objects through chance and then
decide to form the association.

Thus, the drifting objects per se do not have the effect of attracting
skipjack tuna schools. In areas where skipjack tuna schools are nonexist-
ent, the drifting objects will not be able to attract any fish. On the
other hand, in an area where the oceanographic conditions (e.g., water
temperature, water color, etc.) are generally suitable as & habitat for
skipjack tuna, and if such an area should fall within the migratory pathway
of the skipjack tuna, then a skipjack tuna school would have an excellent
chance of encountering & drifting object to form such an association.

Furthermore, because & skipjack tuna school has been attracted to an
object does not necessarily mean that the association will continue for very
long. Even when the object is adrift in an stea suitable for skipjack
tuna, the school may mot remain with the object for more than a few days.
Thuse, the association can generally be considered to be quite temporary.

The most representative of drifting objects is the drifting log
{"ryuboku" in Japanese, or simply, "boku").

Translated from the Japanese by Tamio Otsu for the Southwest Fisheries
Center Homolulu Laboratory, National Marine Fisheries Service, HOAA,
Honolulu, Hawaii 96812, July 1983.



A. VWhat characteristice are essential in an effective drifting log!
1) The larger logs are more effective than the smaller ones.

2} Even those drifting objects such as pieces of wood or other wooden
objects are more effective if they are large.

3) The more effective drifting objects are those that have been adrift
for a long time.

4) The surface of an effective drifting object is generally covered
with barnacles and other marine growths.

5) The object should have lost much of ite buoyancy from being
waterlogged and should appear on the verge of sinking to be most effective.
Those that are bobbing buoyantly on the sea surface are generally "too green"
to be effective.

6) Those drifting logs that are in a vertical position are far more
effective than those that are drifting in & horizontal positiom.

B. Fishing log-associated skipjack tuna schools.

A drifting log associated with a large concentration of skipjack tuna is
generally one that has been adrift a very long time and is in a wvertical
position with only its tip bobbing at the surface. Thus, such a log is most
difficult to locate. It would be unreasonable to expect fishermen to
purposely search for such logs. Instead, the general practice is for the
fishermen to locate and fish a school while watching for certain signs to
indicate the presence (or absence) of a log in the vicinmity.

What are the signs indicating that a drifting log is present? First,
when the fishing vessel ias stopped over the school and the first fish
caught are dolphinfish, Coryphsens hippurus, or rainbow rumner, Elagatis
bipinnulata, instead of skipjack tuna, then the presence of & drifting log
must be suspected. Then, if continued fishing results in a catch consis-
ting of a mixture of small yellowfin tuna (kimeji) and emall bigeye tuna
(daruma) along with the skipjack tuna, then there is no longer any doubt
that a drifting log is present in the vicinity. Another important evidence
pointing to the presence of a drifting log is the occurrence of a large
number of triggerfish in the vicinity of the vessel.

If these signs are present, the fishing master must determine the
location of the drifting log as quickly as possible. Unlike other types of
schools, & log-associated skipjack tuna school may be expected to resume
biting even after it once stops biting end therefore should mot be too
quickly asbandoned. And as will be discussed later, daruma which are
generally not caught during daylight hours cen be taken in large nmumbers in
predawn hours. Thus, it is important that the special cheracteristices of
log-associated schools be thoroughly understood if the fishing vessel is to
carry out a succeseful operation.



Once a log-associated school stops biting, & vessel may abandon it
prematurely even though there is a very good chance that it will provide
good fishing later. Thus, because of the lack of understanding of these
schools, a vessel may foolishly abandon an opportumity for a good harvest
by leaving the school too soomn.

When & log-associated school is fished, the school will slowly move
with the vessel as fishing progresses, and soon it may be a considerable
distance from the drifting log. The school may then break awasy from the
vessel to return to the vicinity of the drifting log. When this happens,
fishing will suddenly turn poor. The vessel should then return to the
vicinity of the log so that it would be in the midst of the fish school
once again, but to do so, the location of the log must be known. If not,
there is a good chance that the log would be lost.

Especially in bad weather, but also under most circumstances, proper
precautions should be taken to prevent the loss of productive drifting
logs. When working with a "good" log, it is importent that it is imme-
diately marked with a bamboo pole and flag. By marking the log in this
manner, it will easily be kept in sight even after the school has sounded
and the vessel has stopped to await the return of the school to the sur-
face. Even when engrossed in fishing, the fishing master need not fear
losing the drifting log if the marker flag is kept in view.

When there is only one vessel fishing a log-associated school, this
vessel will make every effort to fish the school so carefully as mot to
disrupt its integrity in any way. This is to assure that the same school
will remain productive for as long as possible. However, when there is
more than cne vessel fishing the same school, there is often excessive com—
petition between the vessels, and each would try to outdo the other without
regard to the integrity of the school. The vessels may maneuver close to
the drifting log and try to take as many fish as possible by making
repeated passes at the school. This can result in very quickly disrupting
the school so that it would no longer respond to any further chumming.

Even 8 echool that has been disrupted to such an extent should not be
abandoned too quickly, as discussed below.

€. Method of fishing for daruma around a drifting log.

The most important consideration in fishing a log—-associated echool is
not to abanden it as soon as biting slows. The reason is that almost
dlways large numbers of daruma are at greater depths below a drifting log
which provides good skipjack tuna fishing during the day. Thus, a light
should be attached to the bamboo pole to mark the position of the drifting
log during hours of darkness., The daruma will remain deep during the day
and will ascend toward the surface at night. Therefore, they should be
fished during hours of darkness.

About 2 hours before daybreak, two or three live baitfish are tossed
intermittently into the water near the vessel. Socon, if a splashing sound
is heard, this would indicate that the daruma are at the surface and feed-
ing. As soon as this happens, the crew is placed on standby. Since it is



still very dark, the deck lights are turned om while the fishermen take
their places in the fishing rack. The chumming then commences, and the
water spray is turmed on. As expected, 7- to 10-kg daruma will begin
biting furiously.

Since daruma are not caught during daylight hours, it is almost
unbelievable that they are taken so easily in the very same area. An
effective artificial jig uwsed in fishing daruma is made of a piece of
copper pipe and black and yellowish-brown bird feathers.

When there are other vessels nearby, and they are also waiting for the
first signs of daruma, your vessel must try to get the jump on the others.
Thus, at the first sign of fish at the surface, the crew must be alerted
quietly, all in total darkness, and the crew must take their places in
the dark. To prevent accidents, the deck lights are turned om but omnly
after fishing commences. When the other vessels realize what has happened,
it is already too late since by the time they cen get ready to fish the
school, the first vessel would already have caught a large smount of fish
from the school. By then, dawn would be breaking and the daruma would be
starting their descent into deeper waters.

This still does not end fishing around the drifting log. The fisher-
men should keep a close lookout for evidence of fish just after the bresk
of dawn. While the catch of daruma is being stored away and the decks are
being washed down, the sun will be slowly rising over the horizom. About
an hour later, there may be excitement once again as a skipjack tuna school
surfaces mear the log causing ripples to spread over the area. The chances
are that this school will again provide excellent fishing. The reason that
many vessels catch more daruma than skipjack tuna is only because they tend
to pay greater attention to the predawn daruma fishing than to the subse-
quent skipjack tuna fishing after sunrise.

Because bigeye tuna characteristically surface at night to feed, this
knowledge can also be applied by the tuna longline fishery to increase the
catches of bigeye tuna. This can be done by adjusting the operations so
that & larger portion of the longline gear ie hauled in during darkness.

There are research reporte indicating that better catches of tunas are
made during the daytime than at night. However, from long years of experi-
ence in tuna fishing, there is no question in my mind that the catch rates
of bigeye tuna are higher at night. Furthermore, the several fishing
masters I have conmsulted have all confirmed that as far ss bigeye tuna are
concerned, their catches are best during the hours of darkness.

D. Why do tuna schools associate with drifting objects?
1} Protection

When skipjack tuna are pursuved by their predators, they instinctively
seek protection under these drifting objects.



2) Wave action produced by drifting objects

The wave action produced by the drifting object may be perceived by
the skipjack tuna as the swimming movements of & sechool of small fish.

3) Feeding

Since the drifting object is providing shelter to many small fishes,
the larger fishes (e.g., skipjack tuna) will gather to prey on these small
fishes,

4) Curiosity

It is clear from watching the fish-finder that when a vessel passes
over 4 school of fish, the school has the tendency to chase after the ves-
sel, and in so doing, will ascend toward the surface, This same behavior,
which probably could be termed, "curiosity," may apply to a school of
skipjack tuna approaching a drifting object.

The above are some poseible explanations for fish aggregations around
drifting objects. However, it must be remembered that these explanations
are based only on how we humasne perceive the situation, It may be that the
fish are the only ones that know the real reason for their attraction to
drifting objects.

E. Other "drifting objects" with which skipjack tuna schools associate.

I remember a time when we fished near some killer whales (shachi) and
soon found a very dense school of skipjack tuna around our vessel. The
skipjack tuna school remained with the vessel for many hours. The fishing
turned out to be exceptional and the vessel was able to obtain a full load
on this occasion. The school was lost only after the vessel began to move
avay from the area. It was believed that the school had been driven to the
vessel by the killer whales and could not move away from the security
of fered by the vessel.

On another occasion, in the Indian Ocean, a large school of skipjack
tuna approached a drifting vessel right after it had completed setting
longline gear. The school remained with the vessel for several hours and
many fish were taken by pole-and-line gear., Here zlso, the school appeared
to be avoiding predators by seeking the protection of the vessel.

In addition, it is well known that skipjack tuna schools associate
with whale sharks. We have also had several experiences catching large
quantities of skipjack tuna from around the darcass of a dead sperm whale.

F. Artificial drifting log.

With the knowledge that skipjack tuna schoole are commonly associated
with drifting logs, there are fishery resesrch vessels involved in
experimenting with artificial drifting logs to improve their catches.
Unfortunately, however, we have not yet heard any reports indicating that
artificial drifting logs have increased fishing efficiency. Perhaps this



apparent lack of success is simply a te timony that artificial drifting
logs cennot be made to match the effectiveness of natural drifting logs.
There is a report, however, that a considerable amount of skipjack tuna had
gathered under gn artificial drifting log 2 days after it was set adrift.

FLOATING FISH SHELTERS

By utilizing the knowledge that fish schools commonly associate with
shoals end drifting objects, various types of artificial floating fish
shelters have been developed to aggregate fish schools. The "shiira-zuke"
(method of fishing for dolphinfish by aggregating them under rafts) in
Japan is well known. Off Sashikiji on Oshima Island, large numbers of
skipjack and yellowfin tunas are regularly found around the floating radio
tower which serves as & fish sghelter in the area. Floating fish shelters
are found not only in Japan but alse in various other localities such as in
the Philippines and in the southern-water tuna fishing grounds near Papua
New Guinea. Floating objects known as payaocs are firmly anchored to the
sea bottom. The raft of the payao is made of wood or bamboo from which
coconut fronds snd other material are suspended to provide additiomal
shelter to the fish. The payao is generally installed where there is
little current and where the sea bottom is suitable for its placement.
These payaos are very effective in attracting fishes and good catches of
skipjack and yellowfin tunas are being made around them.

When traversing the Sulu Sea or the Makassar Strait, a vessel
encounters numerous current boundaries. In the vicinity of these bound-
aries, one can often see large tree stumps or other large drifting objects,
on which birds are perched, and which look very much like emall boats from
the distance. Thess objects are often accompanied by schools of skipjack
or yellowfin tunas. Judging by this, the payscs should serve as very
effective fish shelterse, providing that the various conditions are met.

At present, many purse Beiners in the southern-water fishing grounds
are installing payscs apd making sets around the skipjack and yellowfin
tunas that aggregate under them. The catches range from a few tomns to 10
tons per set, with some catches as high as 100 toms. 0(m the average the
sets arcund these payaos produce 20-30 tons.

At present, the payaos are being installed by purse seiners in the
Sulu Sea in the Philippines, in southern waters morth of the Solomons and
north of Fapua New Guinea, and off the west coast of the United States.
The interest in payaos is spreading since Japan has received requests for
the manufacture and installation of payacs from places such as Fiji.

L8

The purse seine wethod of fishing may be thought of as an indiscrim—
inate fishing method, and one that can cause considerable damage to the
resources. Fish taken in purse eeines are also not as fresh as those taken
by some other methods. In spite of these shortcomings, however, there is
no question ebout purse seining being a very efficient fishing methed.
Frovided that the resource is efficiently managed, purse seining must be
accepted as an excellent fishing method.
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Ingestion of Plastics hy Laysan Albatross

TED M. PETTIT. GiLeerT 5. GuanT, axp G, CAUSEY WHITTOW
Department of Fleysiology, Jokn 4. Bwrns School of Medicine, Ugtversity of Hawaii,
Honoluln, Howeld 66527 0154 M

Ingestion of plastic pariicles by seabirds hos been repoeted for the Lavean Albatress | Diomedea ine
wipdabilis) by Kenyon and Kridler (1960), Fork-tailed Storm-Peirels | Ocsonodroma fiercara), Horned
Puffing | Fratercuin cormicalolo), and Farakeel Auklets | Cyclowwhymchns prittacula) frem the Aleulians
{OhbendorD el al. 1975), adult and nestling Leach's Storm-Polrels (Oesanodrosen fewcorios) from New-
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foundland and New Brunswick {Rodhstedn 19733, ard in regargdiated puall amd bern pellets from Long
Taland Sound, Mew Yark (Have and Cartmons 19743, In addition, Comman Paffins | Fratercuia arciice)
from Hritain have bheen reparted to ingest robher thresd cuttings (Parslow amd Jelfries 19725, A recent
etudy by Dlay (19800 pevealed that |5 of 37 species of marine birds in Alaska contxined plastic, although
the origin of Ingested plastics was not determiined. The cheervations of Lay=an Alhatross presented bere
suggest that a guantity of ingested plastic may haove a harmfuel effect

During our recent stay (6 November 1970 (0 76 March 19500 on Midway Islonds (28713'M, 177523°W),
we fed =small telemetry pills to two incobating adult Laysan Alhaceoss o second oy lemperatore. Thess
plastic-coated, cylindrical transmitters (Mink-Mitter Comnpany, Ine) were 11,5 mm Jong and 7.5 mm in
diameber, Aller recording Body temperatare continooasly for 20 and 50 days in two separate binds, thess
plasiic pills were passed from the acdales by regurgivation o their chicks. The Mini-Mitbers continued o
trangmit body temperaiure data from the chicks for 5 and 31 davs, respectively. At the time of our
depariune, 0 days later, neither pill was found regurgitated around the pest, and we presumed it was
still lodged in the digestlve tract. Retuntian af the relatively small, smooth-surfaced pill indicates chat
ign sntaldl, hard objects do mot meadily pass through the proventriculus ard glzeard of acdult Bicds (o
enter the lower digestive tract. We never abserved plastic fragments in the excreta of any albatross,

Further proaf of regurgitation of platics to chicks was obtained during post-maorbem examinatbon of
foar young hirds that appeared to kave died of natwral causes. Plastics were found in the stomach in
each caze, In one of ihese, the large amount of indigestible matter contributed o Intestinal ebstraciion,
A maas of stomach odl and regurgitated food (about §licer) was dound In the stomach of a8 G-week-old
chick hut none I tlee intestlses, Another voung albatross had bulky plastic mozerials and squld beaks
in the provesiriculus and uleerations of the mucosa.

Imprinted bramd names aed lnbeds on bottle and fube caps, s, ste. foand in regurgitnted pellets and
chizd albarross carcasses suggested that 105 of 109 Sdeniifiatle plastic items were manufactured In Japas,
There was a single plastic cap from an Amercan-made product, In & study by Fisher and Fisher (1952)
the mean dissrituation of banded sialt albatross recaptured at the beginning of the nesting stason was
a8l of Japan, in an anes defined by 32-56"3 and 145-155"E, This zane bae pastboalasly deh food supplies
due to the turbulence of the colliding cold Ovashiro Current and the warmer Kuroshio Current. During
the Brat 3 momtha of chick-rearing. the mean distribution of recapturei! barded adules was from an anrea
closer to Midway defined by 30-35"N and 150-1753"W, It i= likely that prevailing winds and the Narth
Pacific Curront teamsported the plastic ohjects sastward and that the hirde ploked up the Notasm just
nocth of Midway.

How da Laysan Albaieoss ingest these fleme a1 sea? The best explanation may He in an axaminatien
of their diet and foraging habits. Midwoy's Lavsan Allatross obiadn most of their fosd from squid (70%
by volume), fish, and fying fish (Family Exocoetidac ova iHarrison ami Hida 19800 Flying fish Iny their

sepgs At Uhe aurfsce, wspecially on flotam. Plastics buried within regurgiisied cee masses have been
recovered fram Layson Albatrass (O, Harrlsom pers. comm.). There 35 abse a possibility that the plastbc
litier Ingesend by albainoas resembles in eobor the mosine amimals upon which they feed. Japaness tuna
fishermen using lines and plastic sguic and fish fuses are Known to catch many Laysan Alhatross each
year (Fishes and Fisher 1972, The Black-fosted Albatross (Diomedes wigripes) hos been widely reported
tn scavenge trash thrown overboord and will follow ships for long distanoes (Fisher 19730 Plasties may
be conzamed in this maneer, bot there are o spocific reports bo corfirm this mede of ingestion. It shonlbd
b mobed that on 11 February 1950 a dead Parakeet Auklet was found washed up on a Midway beach.
An auiopsy of this bird revealed eight small black plasric sphenales 13-4 mm) in the esophagus similar
to these described elsewhers (Ohbendorf ef al. 1978, Hothstein 1953, Hays and Cormops 1974), Appar-
ently, seabirds are unable to adapd to the widespread occurrence of Indizestible, Aoating, plastic Kiter
Befare the appearance of plastic-particle pallution, mest surface objects were probably edible, and thas

" nabural selection coukl not have fovored seabirds that avedded nonedbble materials (Rothstein 197 4.

Some albntross regurgitate the plastic ftems along with squid beaks, lenses, and bomes in “costings”
wilhoul any apparent harmiul effects. The incidence of such castings among fedgings B unknown, but
fresh alhatross castings callected from French Frigate Shoals in the Narthwestern Hawaiian Islands had
o menn weight of 96.6 g & 37.1 (80}, u = 5. Thesw castings generully appear as fledging hirds begin
wing-siretching exercises and may lighten the final Sedmng weight :un,qhdurahly Castings contained
many whaole sguid beaks the mean number was 81,7 + 4004 (5300, » = 15, which may reflect, in part,
the [eeding histary of the chick.

The fong-term effects of plastic ingestion are difficult (o evaluate, With the help of stomach contrac-
tipms, the plastics exert & grinding force wpon each other during the pesiod of retention, 1f pollutan
themicals are entering the blood by picocdotic digesthon of microstepic particles in the intestines, then
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appreciable residues of pollutants may be present. Polvehlaripmied biphenyls (PCHs) have bees found on
the surface of polysiyrene spherubes, npparently abaorbed from ssawater, In & concemization of five [parts
peex mlllinn (Carpentes et al. 1972}, and it may be assumed thas ergasochborines ore 2ssociated with other
ueganic plastic items, Measurable residues of DOT, DDE, amvd PCBs were detected in visceral fat from
Black-footed and Laysan albatross on Midway (Fisher 1973). Although the origin of ssch Inpested pal-
lutanez pnay be in the Morth Paclic food chain, it may sl be associated with piastics ingested by
albatross.

Chur stay on Midway Islands was supported by a National Sclence Foundaton Grant (POM 12181
AMY administered by Dy, 5. C. Whittow. We are grateful to CDE Enknesan, Commanding Officer,
for nssistamie during cur stay at the U5, Maval Air Fadlity, Midway Island. Special tharks 1o ENS
Imimel and the base game wanden staff for invaleable il and transportation te Eastern Island. We
thank Elizabeth Flint, Depariment of Blalogy, U.C L A., for collecting fresh castings cn French Frigate
Shonls and . H. Balazs for the use of unpublished datn. W alss thank Craig Harrson for his critical
review of the manuscrp,
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A Naturalist at Larg

Plastics at Sea

The pollution of oceans and beaches with plastic materials iv on the rise,

and sea bivds, marine turtles, whales, and seals are suffering as a result

by DLH.S. Wehle and Felicia C. Coleman

Throughout the 19708, 8 number of bi-
odogists studying the feeding habits of sea
birds in different oczans of the waeld re-
counted the same story: the birds were eal-
ing plastic. Similar reports of plastic in-
gestion and of entanglement in plastic
debris began to surface for other marine
animals—fich off southern Mew England,
turthes off Costa Rica and Japan, whales
in the Morth Atlantic, At the same time,
plastic particles turned wp in surfoce
plankion samples from bodh the Atlantic
and Pacific oceans; plastic debris was re-
tricved by benthic trawls in the Bering Sea
and Britain's Bristol Channel; and plastic
pellets washed ashore in Mew Fealand in
sich large numbers that some beaches
were literally covered with “plastic sand.”
By the close of the decade, marine scien-
tists around the world had become aware
of & new problem of increasing ecological
concern—plaslics at sca.

Twa forms of plastic exist in the marine
environment: “manofactured” and “row.”
Manufactured plastic matertal along
beaches and adrift at sea i primarily
refuse from transport, fishing, and recre-
ational vessels. In 1975, the National
Academy of Sciences estimated that com-
mercial fshing flects alone dumped more
than 52 million posnds of plastic packag-
ing material into the sea and lost approxi-
mately 298 million pounds of plastic fish-
ing gear, including nets, Hnes, and buoys.

Raw plastic particles—spherules, nibs,
cylinders, beads, pifls, and pellets—are
the materials from which products are
manufactured, These purticles, about the
size of the head of a wooden match, enter
the ocean via inland waterways and out-
Falls From plants that manufacture plastic,
They ane also commonly lost from ships,

a0 Marora Heeory 2083

particularly in the loading and unloading
of freighters. Occasionally, large quant-
ties are deliberately dumped into the sea,

Plastics turn up everywhere, Along par-
tioms of the industrialized coast of Great

Goadls eyften get caught in six-pack straps

=

Britain, concentraticns of raw particles
have reached densities of about 2,000
pieces per square fool in benthic sedi-
ments, MNear Aukland, New ZFealand,
100,000 pieces of plastic were found for
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By Glen Raven Mills

abrasion-resistanco.

every three lineal feet of beach. Particles
have also washed ashore on beaches in
Texas, Washingion, Portugal, Colombia,
Lebanon, and at such remote sites as the
Aleutian and Galipagos islands,

Much of what we know about the distri-
bution patterns and abundance of raw
plastic in the world's ocenns comes from
plankion sampling of surface waters. Be-
tween 1972 and 1975, for cxample, the
Marine Resources Monitoring, Assess-
ment, &nd Prediction Program, & nation-
ally coordinated program of the MNational
Marine Fisheries Service, recorded plastic
partiches in plankton samples collected be-
tween Cape Caod and the Caribbean Sea.
The majority of the particles were found
to have entered the ocean from the coast
of southern New England, and the highest
concentritions were usually in coastal wa-
ters. Raw plastic, however, was ubiquitous
in the open ocean and especially common
in the Sargasso Sea. This suggests that
winds and currents are instrumental in re-
distributing and concentrating particles in
certain oceanographic regions.

Incvitably, many animals foraging in
the marine environment will encounter
and occasionally ingest these widely dis-
tributesd plastic materials, Cme of the first
records of plastic ingestion appeared in
1962 for an adult Leach’s storm petrel
collected off Newfoundland. Four years
later, researchers in the Hawaiizn Islands
found that the stomach contents of yung
Laysan albatrosses contained plastic, ap-

parently fed them by their parents.
" For the most part, these early TEpOIS, - hills on the Caribbean coast of
were treated as corious anecdotes ind 3 fereendin the South CEE‘FS“’ and in Jap- {2

As thix seal grows, :Mpfu:tﬂcb@nd'himlghtn ",

prof peEssa

cluded in studies of the feeding ecology of
a lew sea birds. During the 1970s and
early 19805, however, with the prolifera-
tion of such anecdates, biologists began
paying closer attention and were surprised
to find how frequently plastic occurred in
the stomach contents of certain procella-
riids from the MNorth Pacific and the
Morth Atlantic (short-tailed shearwaters,
sooty shearwaters, and northern Fulmars)
and alcids from the North Pacific (para-
keet aukdets and horned puffins). Lower
frequencies were reported for other
Northern Hemisphere sea birds, including
phalaropes, gulls, terms, and alse other
pracellariids and alcids. The feeding hab-
ils of manne birds in southern coeans kave
not been studied as extensively, but plastic
ingestion has been documented for several
species of procellariids (petrels, shearwa-
ters, and prions) in the South Atlantic,
South Pacific, end subantarctic waters.
T date, approximately |5 percent of the
world's 280 species of sea birds are known
to have ingested plastic.

Sed birds chocse a wide array of plustic
objects while foraging: raw particles, frag-
ments of processed pm:lu.:u.,, detergent
bottle caps, polyethylene bags, and toy sol-
diers, cars, and animals. Marine turtles,
on the -:lr.h!:r hand, consistently select ane

_tem-— In the past fifteen
“years, ptaauc h..'r'r. been "n:lum:l in mu:
stomachs ut‘@ur of the seven spe

marine turtl ;alhtrback_-. Fn:lm

York, New Jersey.(French Guiiang

Africa and the coast ﬁfrrann:
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anese, Avstralian, and Central Aferican
<oustal waters; unﬁ?@@ rid[r.}::_zt the Pa-

_sihe coastal waters off Mexico, Evidence
paints 1o plastic ingestion in loggerheads, -
as well, based on liver samples containing
high concentrations of a plastici {a
chemical com

Eve il elzsticity). Paly spherules
Taveteen iuun_dﬂﬁﬂfeﬁnﬁa.ur.
ane specics of ch@gmﬁsflrammmng
Warmitike animals) and ¢ighi species of
fish in southern New England waters,
They have also wrmed up in sea snails and
in several species of bottom-dwelling
fishes in the Severn Estuary of southwest-

ern Great Britain.

Marine mammals are not exempt from
participation in the plastic feast, Stom-
achs of a number of beached pygmy
sperm whales and rough-toothed dolphins,
a Cuvier’s beaked whale, and a Wesy [n-
dian manatee contained plastic sheeting
or bags. In addition, Minke whales have
been sighted cating plastic debris thrown
from commercial fishing vessels, Curi-
ously, plastic has not been found in any of
the thousands of ribbon, bearded, hiarbar,
spotted, ringed, or northern for seal stom-
achs examined from Alaska

The obvious question arising from these
reperts is, Why do marine animals eat
plastic? In the most comprehensive stedy
ta date, Robert H. Day of the University
of Alasks maintains that the ultimate rea-
son for plastic ingestion by Alaskan sea
birds lies in plastic’s stmilarity—in color,
size, and shape—to natural prey items. In
parakeet auklets examined by Day, for ex-
ampe. 94 percent of all the ingested pias-
tic particles were small, light brown, and
bore a striking resemblance to the smafl
crustaceans on which the birds typically
Teed,

/" Marine turtles also mistake plastic ob-
| jecis Tor potential food items. Transparent
| polyethylene bags apparently

|

"

evoke the
| same feeding response in sea turtles as do
| jellvfish and other medusoid coelenter-
| ates, the major food flem of Jeatherbicks
| and subsidiary prey of greens, hawkshills,

_Ilg%;Erl:ll:ﬁds, and ridleys
ea brds, martoe turiles, and marine

mammals all eat plastic. So what? Per.

haps ingesting plastic is inconsequential to

their health, After all, cows are known to

redain nails, metal staplés, and strands of
“barbed wire in their stomachs for more

¢l thana year with no ill effects. For marine
"1 L animals, however, the evidence s growing
L that in some cases at least, ingested plastic
M7 eauses intestinal blockage, George R,
Y Hu.g]w.sﬁc Natal Parks Board, South
] Mrica,c:.:ructcdiba]tad‘plnstic from the

' zut of anleriaciated) leatherback tustle:

o

“.'\.

FASCINATING NEW

EXPLORE
STRANGE AND
WORLDS,
SEEK OUT NEW LIFE,

AND BOLDLY DO

HAWAI. The beautiful frontier

Let Island Holidays Tours take you out of this world on
exciling treks through the islands of Maui Kauai, and
Lanai.

Explore submerged freshwater caves Hike through un-
inhabited valleys Swim under a 300 tool waterfall Snar-
kel through beautiful coral reefs Wake up at 4:00 am
and see nature’s most spectacular sunrse at the peak
of a dormant voicana Camp on sparkling beaches and
sail along spectacular, mountainous coastines,

Do all thls and much more on your choice of 4 different
Hawaii Treks and ten other active vacations that bring
your body to Hawaii and your spirlt to life

Travel agent's namea = e
(Pleasa allow 3 weeks for delivery)

Island Holidays Tours

Londrd S NRE

&)

heabekbar, of 42 bilbis, Dkt based S EAC Tnr

vacations worth writing home about
Lol = - e Ll ] e —

= Send for our colorfud and infarmative booklet, Haweni i

Upbeast! Espaciaily Yours In 24 pages il tells vou all i
I abou vacalions we designed not only for rugged in- I
8 dividualists but for hopeless romantics, physical fit- I
i nesls bufls and dedicated beach bums, as well Or |
B c&lyourtravel agent I

Mail to
: island Holidays Tours :
I PD. Box 1116 l
i Mapla Plain, MM 55393 - T
i Mame i == S L T i
i Addrass PR = i
| City _ — Slale___ Zip_ I
| I
] ]
I i
i i
i [
L. i
o= =

pll j when u:nu'.rilfd. the plastic measured




i

q'x 1y
nine feet wide and twelve feet long, There
&5 little doubt thal the plastic presented an
ohstruction to normal digestion. Similarly,
i mass mortality of green turtles off Costa
Rica has been attributed to the large num-
|7 ber of plastic bunana bags caten by the
Lurthes. .
—= The twenty dead red phalaropes discov-
ered on a beach in southern California, all
with plastic in their digestive tracts, pre-

¥ =" sent a less clear case, Did the birds suffer

&n Iadvmc physiological response after
eating plastic or were they already under
stress because of a reduced food supply
and eating the plastic in a last-ditch effort
to prevent starvation? The same question
applies to other instances of emaciated an-
imals that have eaten plastic. At this time,
we don't have an answer,

We do know that plastic is virtually in-

digestible and that individual pieces may

persist and accumulate in the gut In-
‘gested plastic may reduce an animal's sen-
sation of hunger and thus inhibit feeding
activity. This, m turn, could result in Jow
fat reserves and an inability to meet the in-
creased energy demands of reproduction
and migration, Plastic may also cause ul-
cerations in the stomach and intestinal lin-
ings, and it is suspected of causing dam-
ape to other anatomical structures. Final-
Iy, ingestion of plastic may contribute syn-
thetic chemicals to body tissues. Some
plasticizers, for example, may concentrate
in fatty tissues, their toxic ingredicnts
causing eggshell thinning, aberrant be-
havior, or tissue damage. When highly
contaminated Ususs are mobilized for en-
ergy, these toxins may be released in le-
thal doses.

Publication of data on plastic ingestion
is in its infancy. As the problem gains no-
toriety, it will certainly be revealed to be
even more widespread than is now recog-
nized. There are already several known in-
stances of secondary ingestion, in which
piastic consumed by animals feeding at
low trophic levels shows up in higher-level
consumers, The remains of a broad-billed
prion, together with the plastic pellets it
had ingested, were found in the castings of
a predatory South Polar skua in the South
Atlantic; plastic pelléts found in the Galé-
pagos lslands were (raced from transport
vessels in Ecuadorean ports through a
food chain involving fish, blue-footed boo-
bies, and, finally, short-cared owls.

{

A more obvious effect of plastic pollu-

tion is the eesthetic ong, Whether we ven-
ture deep into the woods, high atop a
mountain, or out on the ocean to escape
the trappings of civilization, our experi-
ence of the natural world is often marred
by the discovery of human litter. Even
more disturbing to the spirit is the sight of
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i young pelican dangling helplessly from
its nest by a fishing line, a whale rising to
the surface with its Aukes enshrouded in
netting, or a seal nursing wounds caused
by a plastic band that has cut into its fiesh,
Unforiunately, such ohservations are be-

- coming more and mone commeon, another

consequence of plastics at sea.

During the last twenty years, fishing
pressure has increassd dramatically in all
the world's oceans, and with if, the
amount of fishing-related debris dumped
into the sea, In addition, the kind of fish-
ing equipment finding its way into the
occan has changed. Traditionally, fishing
nets were made of hemp, cotton, or fiax,
which sank if not buayed up. These mate-
rials disintegrated within a relatively shori
time and, because of the size of the fibers,
were largely avoided by diving sea birds
and marine mammals, With the advent of
synthetic fbers after World War 11, how-
ever, different kinds of nets came into use,
These new nets were more buoyant and
longer-lived than their predecessors, and
some of them were nearly invisible under
wiler.

The result of these changes in ned mate-
rials has been a tragic increase in mortals /
ity of air-breathing animals. A Few exam-
ples are sufficient to give an idea of the
magnitude of the problem, During the
heyday (1972-76) of the Danish salmon
fishery in the Morth Atlantic, the inciden-
tal catch of thick-billed murres amounted
to three-guarters of & millon birds annu-
glly; in 1980, 2,000 sea turtles off the

“southeastern coast of the United States |
drowned when incidentally caught in |

shrimp trawl nets, Incidental catch refers

" to nontarget animals that are accidentally

caught in an actively working net. An-
other kind of net-related mortality 'is
known as entanglement and refers to any
animal caught in a net that has been lost or
discarded at sea. Some government offi-
cials estimafe that about 50,000 northern
fur seals currently die in the North Pacific
eich year as a result of entanglement in
fishing gear. Unlike working nets, which
fish for specific periods of time, these free-
floating nets, often broken into fragments,
fish indefinitely, When washed ashore,
they may abey threaten land birds and
mammals: in the Aleatians Islands, for ex-
ample, a reindeer became eotangled in &
Japanese gill net.

Plastic sirapping bands—used to se-
cure crates, bundles of netting, and other
cargo—ane ancther common form of ship-
generated debris, Discarded bands are af-
ten found girdling marine mammals,
which are particalarly susceptible to en-
tanglement because of their proclivity for
examining fcating objects. The instances

of seal entanglement in plastic bands has
increased o remarkably in the past two
decades that fur seal harvesters in Alaska
and South Africa now monitor the num-
ber of ringed animals.

Sea birds that frequent recreational wa-
ters or coastal dumps are also subject to
ringing by the plastic yokes used in pack-
aging six-packs of beer and soda pop.
Gulls with rings caught around their necks
are sometimes strungled when the free
end of the voke saags on protruding ob-
jects, Similarly, pelicans, which plunge
into the water to feed, run the risk of div-
ing into yokes. If the rings become firmly
wedged around their bills, the birds may
slarve.

Mot all encounters with plastic prove
harmlul 1o marine organisms. Some an-
mals are incorposating the new material
into their lives, Algae, hydrozcans, bryo-
moans, polychaetes (marine worms), and
small crustaceans attach 1o plastic fAoat-
ing al sea; bacteria proliferate in both raw
and processed plastic refuse. Plastic pro-
vides these organisms with long-lived sub-
strates for attachment and transport; in
some cases, hitching a ride on Roating
picces of plastic may alier an organism's
normal distribution. Several species of |
tube-dwelling polvchastes construct their
tubes of raw plastic particles presant in
benthic sediments. Other invertebrates,
stich as 2and happers and periwinkles, find
temporiry homes in ageregates of plastic
particles they encounter on beaches, Ma-
ring birds all over the world iocarporate
plastic litter. into their nests, but in this
case, the use of plastic may be harmful be-
cause chicks can become entangled in the
cebnis and die

Instances of marine animaks adapting
tor this new element in their emvironment
do not alter the predominately negative ef-
fect of plastics at sen. The problem is
global and its solation will require interna-
tiomal cooperation. Historically, the high
seas have, in many respects, been consid-
ered an international no-man's land, Re-
cently, however, perception of the ocean
a5 a finite and shared resource has caused
many nations to express concern for its
well-being.

in 1970, the U5, Congress passed the
Mational Emvironmental Policy Act,
which, among other things, pledged to
“encourage productive and enjoyable har-
mony between man and his environment.”
Subzequently, 2 number of laws on waste
disposal were adopted, two of which afect
pollution by plastics: the Federal Water
Polhstion Contral Act (commonly known
as the Clean Water Act) and the Marine
Protection, Besearch, and Sanciuaries
Act (Ocean Dumping Act), The Clean
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Water Act does not specifically address
the problem of persistent plastics but
docs require all significant polluters of
U.S. waterways to obtain a federal permit,
under which limits are set on, among other
things, discharges of solid matter. The
Ocean Dumping Act prohibits the delib-

| erate dumping of significant amounts of

persistent plastic materialks at sea. Having
these kaws on the books, however, does not
immediately solve the problem, Small-
scale refuse disposal on the high seas is dif-
fcult 1o regulate; fishermen who claim to
have unintentionally lost their nets at sea
cannot be held responsible; and illegal
large-scale dumping at sea is hard to de-
tect. Granted, laws must be tightened, but
enforcement is really the bigger problem.
On the international level, the problems
of water pollution and litter in the oceans
were highlighted at the United Mations
Confersnce on the Human Environment
held in Stockholm in 1972 The confer-
ence, with 110 nations represented, de-
fined the need for international policy on
mitrine pollution among coastal and marl-
time nations. Treaties to implement such a
policy soon followed: the 1972 London
Convention on the Prevention of Water
Pollution by Dumping of Wastes and
Other Matter (Ocean Dumping Conven-
taon), & part of which specifically prohibits
marine dumping of persistent plastic ma-
terial; and the 1973 London International
Convention for the Prevention of Pollution
from Ships (Marine Pollution Conven-
tion}, which is broader in scope and regu-
lates the control of ail pollution, packaged
substances, sewnge, and garbage, While
neither of these treaties hus been adopted
by all pations, they represent a start to-
ward global control of marine pollution,
In the meantime, the quantity of plas-
Lies in the world's oceans will undoubtedly
continue to mount Ironically, the very
characteristics that make plastic appro-
priate for so many uses—its light weight,
strength, and durability—lead to the ma-
jority of problems associated with its pres-
ence al sea. As orpanic material, plastic
is theorctically subject to degradation
by mechanical, oxidative, or microbial
means. Owing to the strength of most plas-
tics, however, mechanical degradation by
wave action is pencrully restricted to the
breaking of large pieces into smaller ones.
Photooxidation and microbial action are
limited by plastic's high molecular weight
and its antioxidants, ultraviolet light stabi-
lizers, and biocide additives, which eec-
tively immunize it againsi degradation.
The longevity of plastics in seawater is not
known, but on the beach, particles may
kast from five to more than fifty years.
Given plastic’s long life and projected

annuil increases in production, one thing
is clear—the rate of plastic depasition in
the marine environment will continue to
be higher than the rate of disappearance,
In a study of the accumulation of plastic
on the beaches of Amchitka Island, Thes-
dore R. Merrell, Jr., of the Naticnal Ma-
rine Fisheries Service, recorded that 530
pounds of plastic litter were added to less
then & mile of beach in one vear, He also
found an increase of more than 250 per-
cenit in both the number and the weight of
plastic items washed ashore over a fwos
year period,

Onutside the realm of laws and treaties,
solutions to the problem can come from
both inside and outside the plastic indus-
try. The technology to manufacture biode-
gradable plastics is available. In fact, one
of the beauties of plastic is that its proper-
ties can be altered and its life cxpectancy
prescribed. Adaska has already taken steps
toward reducing plastic litter by requiring
that plastic siz-pack yokes be made of a
sell-destructing compound. Another, but
perhaps less workable solution, given the
logistics and expense involved and the de-
gree of business and public cooperation re-
quired, lies in recyclable plastics. At the
very least, all countries should require that
the discharge of raw plastic particles from
industrial plants be reduced by filtering
outflow before it enters waterways. A re-
cent decling in the uptake of plastic by
maring organisms in southwestern Eng-
land has been attribated, in part, to the ef-
forts of enc of the major contaminating
plants to filter, collect, and reuse raw par-
licles present in its effluent.

Consumers share with industry the re-
sponsibility to reduce the amount of plas-
ticin the sea, Recreational boaters, beach-
goers, and commercial fishermen all dis-
card plastic refuse. Preferably, no trash
plastic—bands, netting, or other debris—
should ever be tossed overboard or left on
a beach, If six-pack yokes or strapping
bands must be discarded at sea, the rings
should be cut first so that they pose less of
@ threal to marine animals.

The first step in combating plastic pol-
lition is to alert both industry and the gen-
eral public to the gravity of the problem
and the need to do something about it
soon. Education alone cannot solve the
problem but it is a beginning. Public
awareness of a problem, combined with
the resolve to correct it, can bring dra-
matic results.

Both D.H.S. Wekle and Felicia C. Cole-
man are free-lance writers and artists and
teach at Cornell University's Shoals Ma-
rine Laboratory on Maine's Isles of
Shoals during the summer,
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Turtles Eat

Plastic Bags
As Jellyfish

Mewpart, .1

Endangered giant leather-
back sea lurtles are killing
themselves by cating diseard-
ed plastic bapgy Lthey mistahe
for jellyfish, aceording to sei-
entists and environmental-
ists,

“Antopsies of leatherbacks
have revealed stomachs and intes-
tines biocked by plesiie sandwich
bags, potato chip bags, trash baps
and other plastic jtems,” said Roh-

ert C. Schoelkopf, directop of the
hwmw

in Atlantic Ciry, N.J.

The Ipternational Center for
Endangered SEEEiEﬂerP and a
team of scientists have been captur-
tng, labeling and tracking the qur-
ks of f the Rhode lsland eogst fag
ihe past two summers,

Leatherback turtles, so named
Tor a mwsaic of small bines imbed.
ded in thick, leathery skin that
forms a flexible shell, are among
he largest existing reptiles.

They ean grow 1o more than 6
feel long and weigh more than To0
s on a diet that consists main.
Iy of jellvilsh,

“These plastic baps are trang.
parent and they ook like jellyfish
e the orean. That's what they're
woing for,” said Chris Lugin
International Center direcior,

Luginbubl said the center is
making an international plea to all
Plastic manufactirers for COOPErS.
tion in publicidng the probiem,

"“The first step could be 3 mas-
Hve campalgn to place posters in
marinas all over the world wiarning
hoaters about the ronsequEnees of
dumping this non-biodegradabie
material in the oceans and rivers.”
he said

The center also plans b inves j.
gate “the strong possibility” that
leatherbacks aren't the only marine
crealiires cating plastic, Luginhhl
added,

The conter's conclusiong about
leatherbacks are corrolsaraled b
the pescarch of Saniiel 5 5 i3,
rescarch divector af (he Okeagnoy
Foundation in Hamplon Bays, N.Y _

Sadove said 11 of 15 dead leath.
erbacks that washed ashore on

Long ksland during a two-weok pe
riod last summer had plastic bags

Osenings,

Ten of the beached turiles had
four 1o eight guartsized baes in
their stomachs. One had eaten 15,
Sndove sald,

Sidove added thal he hos seen
turiles swimmming around transpar-
onl plastic bags in the oecan with
their mouths open, as i they
thought the deearded plastic was
their favorite meal.

The turiles found on Long [s
bind were too badly decomposed
for full aulopsies, but “the plastic
bags either contributed o 1he cause_
of death or may have been the
ciﬁﬁ"ﬁ{ deatli; T sand.

Micholas Mrosovsky of the Uni-
versity of Toronto's zoology depart-
ment spid worldwide data indieate
thal approXimately 40 percent of
the leatherbacks in the oceans have
plastic in their stomachs.

. Robert Shoop, professor of
oology at the Universily of Rhode
Istand, estimated there are thoo-
sands of the turiles alive. Allhough
they are considered cndangered,
they are not in danger of extine
tion. ;

Shoop said the turtles are
threatened most by the boss of their
nisting grounds through poaching
or development of boaches where
they nest. Assarimted Frivas




Don'’t dump your
throw-away plastic

bags in the seal

Dead leatherback turtles In large num-
bers have been washing ashore for
many vears along the MNew Jersey
coast. Autopsies have revealed
“stomachs and intestines blocked hy
plastic sandwich bags, potato chip
bags, trash bags and other trash
iterns," reports Robert Schoelkopf,
Director of the Marine Mammal
Stranding Center in Atlantic City.

Leatherbacks are a highly endan-
gered species and are believed to be
the largest of all marine reptiles. The
eminent sea-furtle expert Nicholas
Mrosowsky, University of Taronio
Zoology Department, says he has data
from all over the world indicating that
around 44% of leatherhacks in the
cpen ocean loday have plastc ma-
terials in their stomachs, S0 — when
at sea, don't dump unwanted plastic
bags and wrappings overboard. Take
them home with you!
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Discussion

The dual phase nature of dumped dredger spoil has
been noted by other workers in this field. Gordon (1974)
reported a turbulent jet that was found 1o accompany
spoil dumping and the Hydraulics Research Station
(1971) observed twin phase behaviour in shadge
deposited by a dredger in Liverpool Bay.

A cloud of suspended sediment was also observed by
Nittrouer & Sternberg (1975) during dredger dumping in
Puget Sound, Washington, The formation of mud
‘pebbles’ or *balls® has been noted by Kornicker ef al.
(1958) and by Hellier & Kornicker (1962) who concluded
that the presence of mud pebbles in sediments was a
definite indication of dredger spoil dumping.

The production of a turbid cloud of suspended
particulates of high mobility may even result in the re-
silting of the harbour from which the spoil was
obtained, should the currents at the time of dumping be
in an unfavourable direction. During the course of this
study, in Autumn 1976, the Lowesioft Harbour
Authorities reported an accelerated silting of the dock
which suggested that this might indeed be the case. This
evidence was supported by current meter records and
calculations of the suspended sediment flux off the
Lowestoft coast, Jovee (1976), which showed 2
transport of suspended silt towards the harbour mouth
and confirmed by the Hydrographer for the Mavy who
demonstrated a southerly tide residual towards the
harbour mouth. On the recommendations produced by
this project the dump site was subsequently re-located
once again to a site some 1500 m south of the OId

Marine Pollution Bullei:

MNewcome Channel site (position B on Fig. 1h [t ha
been recommended that, wherever possible, dumpiny
should take place on a south-going tide so that the

turbid cloud of suspended solids that is produced will be i

carried safely away from the harbour mouth.

Clearly the need can be seen for a greater .

understanding of the mechanism of inshore spod
dumping and for the identification of the fores
operating on both phases of the dredger spoil once it i
introduced into the marine environment.
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Surface Circulation and the Distribution
of Pelagic Tar and Plastic

D. G. SHAW and G. A. MAPES

Frstitute of Marine Science, University of Alaska, Falrbanks, Alaska 99701, USA

Pelagic tar and plasiic have been measured along 158°W in
the North Pacific,. Maxima in the abundance of tar are
associated with convergent meso scale and with small scale
surface circulation festures observed @t (he same time,
There is no significant correlation beiween abundance of
tar and that of plstic. It appears that this difference In
distributions is the result of different inpul patlerns or
rexidence Hmes,

The oceurrence of pelagic tar and plastic in the world
ovean has been repeatedly documented in the past decde
linter alia: Slecter e af, 1976; Shekel & Ravid, 1977 and
references therein). Three lines of evidence suggest that
much of this tar i introduced by human activity
(National Academy of Sciences, 1975). First, abundant

Ll

Lar ocours in rEgiuns of heavy oil transport. Second, the
normal alkane distribution of most tar balls s bimodal,

a characteristic of sludge from tank ship, holds. Third,

the concentration of iron in most tar balls s higher than
for crude oils, indicating contact with steel structures,
While the most intense study of pelagic tar and plastic
has been in the Mediterranean, Aitlantic and Caribbean,
several surveys in the North Pacific (Marumo & Kamada,
1973, Wong et al,, 1974; Wong ef al., 1976: Shaw, 1977)
havve indicated that the major source of tar in this FeLion
is the tanker route southwest of Japan and that tar
moves around the North Pacific through the Kuroshio —
subtropical gyre system,

All studies have shown a large degree of patchiness in
tar and plastic distribution. A dramatic example of the
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patchiness of pelagic tar comes from sequential samplings
gt a station near Bermuda in the Sargasso Sea (Butler
¢f e, 1973). There it was observed that the abundance
of tar could change by a factor of 100 in 2 weeks and
by a Factor of 10 in 2 h. In this note we report the
sbundance of pelagic tar and plastic in the North Pacific
along a transect extending roughly beiween the islands
of Kodiak and Hawaii. Furthermore, we relate these
abundances to simultaneously observed surface circula-
tion features to elucidate some of the causes of Lhe
observed patchiness.

Patchimess in the pelagic environment is a well recog-
nized phenomenon (Parsons & Takahashi, 1973). For
plankton, patchiness has been observed on scales
ranging from meters to thousands of kilometers and a
vartety of biological and physio-chemical causes have
been investigated. One of the reasons that patchiness of
arganisms remains incompletely understood is that it is
the resuli of many variables (light, temperature, salinity,
advection, reproduction, behavior, competition, ete.)
acting together, However, For inomimate pelagic material
such as tar and plasiic it is possible 1o ascribe patchiness
to cuwrrents, winds amd geopraphically  non-unifonm
s,

Methods

Seston tows for tar and plastic were made in October
and November, 1976, as the RV Moane Wave proceeded
south along 158% west longiiude. Twenty-cight tows
were made between 567 and 227 norih latitude during a

o swerk period. For each tow a seston sampler made 1o
" the design of Sameoto and Jaroszynski (1969) was

deploved for one nautical mile (1.85 km) therchy
sampling 740 m? of sea surface. Tar and plastic were
picked from ihe catch, In ihe laboraiory on shore
weights of tar and plastic, including encrusting
arganizms il any, were determined and for six tar

" samples gas chromatographic (GC) profiles were

obtained. For these a portion of tar was taken up in
hexame, insoluble residue removed by centrifugation
and an aliquot of the solution chromatographed on an
OV-101 support coated open tubular column with

, iemperature programming  and  Mame  lonization

dotection.
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Results and Discussion

Figure 1 shows the abundance of tar and plastic as a
function of latitude together with 0-1000 dbar dynamic
topography determined from hydrographic dala collected
during the same cruise (Rover, 1978). Negative slope in
the dvnamic topography signifies westward flow and
positive slope eastward Mow. Thus the large hwdrographic
features are the westward Mowing Alaska Stream from
55.5° to 54" N and the eastward flowing North Pacific
Current between 54° and 22* N. Several regions of
current reversal (negative slope) are embedded in the
Morth Pacific Current. The mesoscale (400-600 km)
features south of 35° N have been identified as eddies by
Bernstein (1974). Roden (1977} has documenied the
comtinued - presence of these eddies and discussed their
origin, Four reglons of smaller scale (75 km) eddies at
approximately 38°, 43°, 47° and 51°N have been
identified by Rover [1978).

A relationship exists between tar abundance and the
mesoscale eddies south of 35° M. It has been shown that
it cyclonic cddy resulis in surface convergence (Schmiiz
& Vastano, 1975) while an anticyclonic eddy produces
siifface diverpence [(Schmily & Vasiano, 1976). For
discussion we assume that the dynamic topography
shows anticyclonie, divergent eddies centres at 242, 27
and 30°N. (The alternaie assumption of cyclonic, con-
vergent eddies at 25.5%, 28.5% and 32°N leads to exactly
the same conclusions.) The zones of divergence correspond
o local minima in tar abundance (Fig. 1). This is
eminently reasonable; the divergent surface flow ar 24°,
27% and 30*N sweeps seston out of those areas and
causes it to accumulate at adjacent latitudes, i.e., 25.5°,
2R.57 and 32°.

Small scale eddy regions identified by Royer at 47°
and 38°N also coincide with local maxima in tar abund-
ance, However, the scale of these eddies is 100 small,
relative to the scale of tar sampling, to allow derailed
correlation of maxima and convergences.

In keeping with the primary Morth Pacific pelagic ar
source southwest of Japan and the dispersal of that ar
by the Kuroshio-subtropical gyre system, Wong ef ol
(1974) found that along 35°N in the Pacific, peak tar
concentrations were associated with subtropical water
while low tar abundance was associated with subarctic
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water. The surface boundary between subarctic and
subtropical water on our north 1o south transect is
indistinet because of seasonal surface cooling at the time
of sampling; however the boundary is in the region 39°
to 43°N (Royer, personal communication). Relatively
little tar and no plastic whatsoever was found to the
north of this region. Thus, the association of tar and
plastic with subtropical water is confirmed.

The faciors controlling the abundance of plastic are
more complex than those for the tar just discussed. For
the region where plastic was found (i.c., south of 38°N)
there 15 no siatistically significant correlation between
the abundances of tar and plastic. However, if the data
from only two stations (25.5° and 32°N) is rejected, the
correlation between the abundances of tar and plastic
south of 38°N becomes highly significant.

Because the two suspect stations had the highest
abundances of tar of the entire transect, we considered
the possibility that some of that tar was "extra’ [rom
some additional source such as a recently passed ship.
However, we discarded this hypothesis for two reasons,
First, the GC profiles of tar from these stations were
similar to others in degree of weathering and bimodal
alkane distribution. Second, tar from these stations was,
like all tar and plastic collected between 24" and 33°N,
encrusted by bryozoans. The alternate hypothesis, that
plastic abundances at 25.5° and 32°N are artificially low,
is more difficult to evaluate directly, but also appears
unlikely. This would require that some plastic-specific
removal process operate only at those two locations.

We feel that there is inadequate evidence to firmly
reject the two suspect stations and conclude that the
differences in the distribution of tar and plastic reflect
either different input patterns or different survival times
al sed.

Our results along 158°W show a maximum in plastic
at about 29°N and relatively low abundances north of
318°M and south of 26°MN. Wong and co-workers (1974)
found that the maximum plastic abundance along 35°N
occurred at 142°W and that very litile was present either
east of that location or west of 180°. The suggestion
{(Wong er af., 1974) that plastic accumulates in this
region because of low net wind stress appears valid in
view of all available resulis,

The fact that the majority of the plastic occurs more
tr the south and east than do the highest (ar concentri-
tions may, as suggested by Wong, be the result of a
significant input of plastic but not tar from Hawaii. The
distributions may also reflect a longer lifetime for
plastics which enter the system in the Western Pacific
along with the tar. Thus, it may be that plastic entering
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the Western Pacific in low abundance has a long enoug
residence time on the sea surface to accumilare in the
Mortheast Pacific.

Conclusions

Our observations indicate that small scale (75 km)
and mesoscale (300 km) tar distribution is influenced by
surface circulation features. Although the siluation &
nol nearly as clear cut with regard 1o plastic, surfam
circulation must be important here too. Wind patterns
appear to contral the accumulation of plastic in the
Mortheast Pacific. The lack of a high tar concentration
in this area may indicate that the far's lifetime is nof
great enough to permit transport from the area of origin
southwest of Japan, These advective forces controlling
the distributions of tar and plastic in the Morth Pacific
must be among those influencing the patchiness of
pelagic organisms in the region.
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