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| NTRODUCTI ON

During the early 1970s, increasing international concern over
marine pollution from ships ﬁ&gﬁpted the International Maritine
Consul tative Organization (| . now known as the Internationa
Maritime Organization [IM)) of the United Nations to address the
i ssue.  The International nvention for the Prevention of

Pol lution from Ships, 1973, was adopted by the Internationa
Conference on Marine Pollution, convened by I MCO, in Novenber
1973. ~ The Convention was subsequently nodified by the Protocol
of 1978 adopted by the International Conference on Tanker Safety
and Pollution Prevention. The Convention, as nodified by the
1978 Protocol, is known as MARPOL 73/78 and was designed to
address the problem of narine pollution fromships on a gl obal
scale. MARPOL 73/78 consists of five annexes, each of which is
directed toward a particular type of marine pollution.

Annex V, Regulations for the Prevention of Pollution by Garbage
from Ships, prohibits at-sea disposal of plastic wastes and
regul ates the distance fromland that all other waste materials
may be discharged. Annex V also provides for Special Areas

whi ch, because of their unique oceanographlc, ecol ogi cal and/ or
traffic characteristics, are protected fromall overboard

di scharge of garbage except comm nuted food wastes, which can be
di scharged at distances greater than 12 nautical mles from
nearest land. Annex V al'so requires that ports and terninals
provi de adequate reception facilities for ship-generated garbage.

In the United States, grow ng scientific concern over increasing
marine mamal nortalities and injuries due to entanglenents in

| ost and discarded synthetic conmmercial fishing gear pronRged t he
National COceanic and Atnospheric Admnistration's fNOAA) tiona
Marine Fisheries Service (NVFS) to review the problem and convene
a workshop to address the issue of persistent marine debris. The
Wrkshop on the Fate and I npact of Marine Debris was held in
Novenber, 1984, in Honolulu, Hawaii. This Wrkshop was the first
conprehensive effort ever undertaken to examne the inpacts of
marine debris on living marine resources. It was international

i n-scope, involved scientists, fishermen, government officials
and conservationists, and concluded that a number of initiatives
were needed, including the devel opment of education, mtigation
and research prograns.

The 198.4 Workshop laid the foundation of information and
reconmendations that, until late 1988, had driven governnent,
industry and private organizations to seek solutions to the
problem In conjunction with the United States' ratification of
Annex V, and its subsequent entrance into force, the NVFS Mrine
Ent angl ement Research Program (MERP) began planning a second
conference to review the status of science, technology and
admnistration relevant to the marine debris problem The Second
| nternational Conference on Marine Debris (SICMD) convened in
Honolulu in April 1989. Participants agreed that the marine
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debris issue was a part of the |larger solid waste managenent
probl em and that |essons |earned fromdealing with solid waste
shoul d be incorporated into marine debris education prograns.
The many recommendations arising fromthe SICVD included
recognition of the marine debris problemas a synptom of the
wor | dwi de waste disposal crisis; expansion of marine debris and
solid waste disposal education to people and institutions
wor | dwi de; devel opnent of a set of standard methods for marine
gegr]s surveys; and evaluation of econom c inpacts of marine
ebris.

Having identified and described the problemat the first two
Conferences, in late 1992 the MERP began making plans for the
Third International Conference. on Marine Debris (TICMD), with the
focus on solution of the problem Mani, Florida, was sel ected
as the site because of its ease of accessibility. The Conference
woul d synt hesi ze all information relevant to the four nmain
sources of marine debris and use that information and the
expertise of the participants to develop practical franmework
plans for control |n80nar|ne debris worl dw de& To achieve these
goals, the Steering Conmttee organized the Conference into six,
non-concurrent plenary sessions addressing the follow ng topics:

Amount s, Tngs_and Distribution of Marine Debris
| npacts of rine Debris;

Sources of Marine Debris: Vessels;

Sources of Marine Debris: Recreational Use;

Sources of Marine Debris: Coastal Urban Discharges; and
Sources of Marine Debris: Rural Coastal and Upl and

Di schar ges.

OODOITRWN -

Each plenary session included a poster session and a Wrking
Goup to synthesize the information and produce Wrking G oup
reports and framework plans for controlling marine debris.

Because of the Conference's format, opportunities for presenting
pl enary ?apers wer e nepessarll¥ limted; The Steering Conmttee
deci ded that organization and facilities should be such that

| arge nunbers of poster presentationscould be acconmpdated and
that poster abstracts and manuscripts should be incorporated into
a volune of the proceedings independent of the plenary papers.

The follow ng poster abstracts and nanuscriﬁts_are reproduced as
presented at posters at the Conference (with mnor editing) and
do not reflect the policies or position of the NOAA/NWS. — They
may be cited as follows:

Author(s). Date. Title. In J.C Cary (ed.), Poster
abstracts and manuscripts fromthe Third International
Conference on Marine Debris, My 8-13, 1994, Mam,
Florida, p. x-x. US. Dep. Conmer., NOM Tech. Meno.
NVFS- AFSC- 51.
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SESSI ON | POSTERS
Anmounts, Types and Distribution of Marine Debris

Anos, Anthony F., Andrea Wckham Charles Rowe, and Lynn Anps

An Eval uation of Vol unteer Beach-C eaning and Data- Recordi ng
Met hods

Uni versity of Texas Marine Sciences Institute, Port Aransas,
Texas, USA

The National Beach O eanups, started in 1987 by the Center for
Marine Conservation (CMC), have generated nmuch public interest,
and thousands of volunteers now participate in the twce-a-year
event. Volunteers both clean beaches and record their findings
on data sheets. The data are then conpiled and published
annual ly by CMC.  There is no claimby the organizers that the
results are statlstlcally rigorous, but the nunber of "tons of
trash" collected is widely reported in the media. A considerable
dat abase has now been anmassed and, somewhat |ike the annua
Audubon Christmas Bird Count, has its detractors and supporters
as a means of assessing trends.

W have done several experinents in association with the Beach
Cl eanups. These include counts of marine debris on beaches
imediately prior to, and then after, beach-cleaning by a group
of volunteers. In particular, we nade a conplete exam nation of
the contents of the bags of collected trash to conpare our .
findings with the data recorded on the data sheets. To avoid
bias, In each of the experinents the volunteers were not aware
while collecting and recording that the results would be checked.

One hundred twenty-seven ﬁlZé) bags of trash were collected by 53
volunteers on San Jose Island, Texas. The beach is inaccessible,
by land and is not cleaned by any nun|C|paI|t¥. bags were
returned to the mainland by boat and thence to our facility. It
took us a week to enptr, classify, weigh and describe the 2,100
pounds of material collected éme worked in "English Units" to be
conpatible with the units use R%acmmz" Sand accounted for 192
pounds of the overall weight. an weight of a bag was 13.5
pounds with a standard deviation of 17.2. In general, volunteers
under-counted by 50% They were much closer on readily,
identifiable items even thou?h sone of the itens were quite small
and numerous.  For exanple, the counts were very close on one-
allon mlk jugs, cigarette |ighters, 6-pack yokes, straws,

t yr of oam cups, ]lght bul bs, food cans and paper cups. Big
di screpancies were found in plastic bags, rope and, especially,
beverage cans. Few errors were found in checking the totalling
on the data sheets, but sone inportant itens were not entered
accurately (e.g., total number of bags). W discuss the
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difficulties associated with identification encountered by those
unfap1llar wi th beach trash and errors associated with our own
counts.

This result of only one such experinment does not necessarily
extend to the volunteer counts in general nor is it meant to
detract fromthe imense service done by the National Beach
Cleanups and their volunteers. The use of trained volunteers is
being considered in a nationw de effort to neasure trends in
bFPCt debris and it is hoped this study will contribute to that
effort.

Anps, Ant hony F.
Marine Debris on a Texas Beach: Has MARPCL Made a Difference?

University of Texas Marine Sciences Institute, Port Aransas,
Texas, A

The quantity of marine debris on Texas CGulf beaches has |ong been
a problemaffecting several aspects of the beach environnent:
aesthetics, tourism public health, |ocal econom es and narine
animals. MARPOL Annex V, ratified by the U S. in Decenber 1987,
prohibits the disposal at sea of plastics and restricts the
di sposal of other man-made debris. This regulation, and "its
enforcenent, prom sed to reduce beach litter and inprove the
quality of the beach environment. This research sought to
quantity and categorize marine debris on a Texas beach both
before, “and two years after, MARPOL Annex V went into effect.

Various categories of debris were counted along a 11.8 kiloneter
(7.3 mle) stretch of Mistang Island Gulf beach, south of the
city of Port Aransas. Counts were made at eight-day intervals
from 1987 through 1989 and 1991 and 1992. Targeted item counts
have been nmade bi-daily from 1987 through the present. Itens too
small to count were collected at three sites for one year in
1987/88 and 18 nonths in 1991/92. Dubbed "mcro-trash,” man-made
items were classified and wei ghed, as were associ ated natural
debris itenms. In an attenpt to determne marine debris sources,

all containers found in a 0.25 kilometer stretch of neighboring
San Jose Island were collected nonthly and classified by
naﬁerlm, contai ner size, content, country of origin, weight and
vol ure. .

Results show that many man-made itenms of marine debris have
dimnished in quantity on the study beach in the post-MARPOL era.,
These include plastic sheeting, cardboard cartons, |ight bulbs,
mlk jugs, egg cartons, glass bhottles, Styrofoam pieces, 6-pack
yokes, cups and lids and 5-gallon pails. “~Remaining steady, or
I ncreasing, were beverage cans, paper products, i scellaneous-
plastic pleces and bl each bottles from Mexico. Grcunmstantially,
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this mght inply the early success of MARPCL Annex V, but the
direct link was not established.

Baba, Norihisa and Masashi Kiyota

Distribution and Characteristics of Marine Debris in the North
Paci fic Ccean; 1989-1990

National Research Institute of Far Seas Fisheries, Fisheries
Agency, Shizuoka, Japan

(Presented in the Mnuscripts section.)

Boonsma, Joan J. |. and Randall W Parkinson

Correl ation Analysis Between Land-Based Activities and Land-
Based Debris: A Prelimnary Assessnent

Florida Institute of Technol ogy, Mel bourne, Florida, USA

Successful marine debris reduction prograns reQU|re gui del i nes
that are able to distinguish between |and-based and ocean-based
debris. Inproving the confidence in the accepted source .
indicator items, and increasing the knomAed%% of debris origin,
requires sone neans of cross-referencing. rrelation analysis
performed on | and-based and ocean-based survey itenms and beach-
goers provided supPort for the utilization of environnental
BaranE ers as an effective tool in distinguishing between |and-
ased and ocean-based survey itens.

Thi s paper exam ned beach debris data froma pilot study
conducted over a 14-nonth period. Five distinctive beach sites,
wi th varying degrees of aCCESSIbI|It% (e.g., _boardwal ks,

parking), were Sanpled on a nonthly basis.” The nunber of beach-
goers and meteorol ogi cal and_oceanographic conditions at the tine
of sanpling were recorded. The beach debris was catal ogued using
the Center for Marine Conservation's (CMC) marine debris data
card. By utilizing the pilot study data, the authors wanted to
determ ne whether the EPA/ NOAA- NVFS/ NPS/ USCGE CMC proposed | and-
based survey itens woul d show positive correlations with the
number of beach-goers. Further investigation was done to
determine if there were any positive correlations observed

bet ween beach-goers and ocean- based debris.

The prelimnary results indicated that of the nine |and-based
itens, only nmetal beverage cans and straws were pq3|t|vel¥
correlated with the nunber of beach-goers at two sites. here
was no positive association observed between the nunber of beach-
goers and ocean-based survey itens,, except for fishing line at
one site. Plastic bags wth seans (less than 1 neter |ong),
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t hough not part of the |and-based category, showed positive
correlation with beach-goers at one site.” The Lori WIson Park
site, the nost accessible and nost often cleaned, showed that
beach-goers had a significant correlation with netal beverage
cans, straws and plastic bags with seams (< 1 meter).

Land- based itenms such as tanpon applicators showed no significant
correlation with beach-goers, but when seen geographically with
r35ﬁect to wind direction and speed, displayed seasonal trends.
Fishing [ine, an ocean-based debris item had a significant
correlation with beach-goers at a site known for its surf

fIShln?a Conducting correl ation analysis on other |and-based
activities such as number of cars and one-quart motor oil bottles-
could lend nore support to using |and-based activities as a
source identification tool. Positive correlation coefficients

m ght suggest that partitioning- survey indicator itens before the
initial correlation analysis may |lead to erroneous results. The
I ssue of remobilization {"trash-tradlng" tern1no|o%y by

1994), where |and-based debris of one country has been found on
the shores of neighboring countries through neteorol ogical and
oceanographic factors, has recently conme under close scrutiny.
Dependent on the location of beaches, |and-based sources were
determned to be the main reason for beach debris. The question
then remains, "How nuch of the beach debris is actually due to

of fshore vessel s?"

In sunmary, the utilization of |and-based activities for the
i dentification of |and-based and ocean-based debris seens a
worth-while contribution in the establishment of successful
marine debris nonitoring prograns.

Hal |, Martin, Marco Garcia, Cleridy Lennert, and Pabl o Arenas

Characterization of Floating (bjects Associated with the Tuna
Fisheries of the Eastern Pacific Ccean

Lptg;-ﬁperican Tropi cal Tuna Conmi ssion, San Diego, California,

The association of yellowfin tuna, Thunnus al bacares, with
floating ob*ects ("l'ogs") in the eastern Pacific Gcean (EPO) is a
wel I -known fact, although the reasons for this relationship are
not conpletely understood. In this work we attenpt to
characterize the floating objects encountered and the
environnental conditions prevailing when they were sighted or set
on during the tuna fishery.

(hservers assigned to tuna purse-seine vessels as part of the
| nter-Anmerican Tropical Tuna Commission's (IATTC) Tuna- Dol phin
Program have gathered information on floating objects since 1987.
They keep records of all floating objects observed, and, when a
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set is made, information on the catch. The data recorded for
each object include the date, position, and time of day,
environmental conditions (sea-surface tenperature, cloud cover,
water clarity, wnd speed and current strength), characteristics
of the object (size, l[ongest dimension, area and vol une, shape,
col or, type, naterlal,_BQS|t|on in the water, estimated tine
adrift, coverage by epibiota and percentage subnerged). In the
case of parts of trees, the nost abundant type of floating
object, additional information is recorded on whether they were
cut and whether roots, branches, bark, and | eaves were present,
this helps to define the spatial structure created around the
tree part and to estinate its "age" in the water. In this study,
we analyze a total of 5,498 records of floating objects,
collected during 497 fishing trips made in the period between
1987 and 1991.

The nost significant ?roup was plant material (47.8% of all
floating objects), followed b]\é. wooden nman-made objects (17.5%;

di scarded equi pment (12.79%; |sh_Ag%regat|n Devi ces or FADs
(7.699 and non-wooden man-nade objects (5.8%. The rest included
kel p, dead animals, unidentified and other objects (8.6%.

Woden and ot her biological materials conprised 72.6% of the
objects, while 19. 7% were nmade of non-biological materials. The
origin of over half (57.9% of the floating objects were man-made
or due to human activities and 42.1% were of natural orlg:n.

Consi dering the epibiotic coverage and general aspect, the
estimated tine adrift of the objects was aggrOX|nater evenly
distributed (28.5% short, 6.3% medium and 35.2% | ong).

The spatial distribution of floating objects showed the highest
concentrations in coastal areas, up to 100°WIongitude and
between 0° and 10°N | atitude, especially in the Panama Bight. A
"high-density corridor” along the |0° latitude north seens to be
evident. It"s |ngortant to note, however, that this spatial
ggs%rjgugjon may be biased by the tuna fishing fleet's own

I stribution.

Jozw ak, Tomasz

Amount, Types and Distribution of Marine Debris on the Polish
Coast (Europe) in 1992 and 1993

Sopot Ecol ogical Institute, Sopot, Poland

A qualitative and quantitative description of the marine debris
on the Polish coast and ascertaining the influence of weather
conditions on the recreational source of litter has been

recogni zed. The anount and distribution of marine debris on 55%
of the total Polish coast in a 2-year period (1992 and 1993) was
i nvestigated. The Polish coast was divided into 500 munits.
Data from every recognized unit have been collected in a single
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questionnaire.  Five km bl ocks consisting of 10 units have been
used for the analyses. The investigations were organized in a
period of two weeks after, the recreational season (Septenber 15-
30). The data were collected by groups of trained students from
coastal schools.

Al'l types of marine debris on the coast-have been thoroughly
investigated: landfill materials (e.g. concentrate, rubble),
| arge netal objects (abandoned vehicles, girders), household
furni shings, household refuse in bags or piles of rubbish, ship
wreckage, dunped crops, tires, lost or discarded plastic fishing
gear, packing. straps, beer can holders, plastics, foaned
pol ystyrene and pol yurethane, tar, oil, gas, containers of
potentially hazardous substances, textiles and itenms of clothing
aper, cardboard, all wood, vegetable waste, food, fish waste and
Boﬁes, f eces, sanltar%.naterlals, medi cal waste, glass and cans
Two nethods of describing the presence of marine debris on the
coast were used. The tgplcal recreational litter (drink _
contalnersg were counted. Qccurrence of non-recreational debris
for each 500 munit was observed.

As a result of the investigations, the |ittering of the Polish
coast and the main sources of marine debris in years 1992 and
1993 were determined. The nost littered areas of the Polish

coast are the east and central-west-parts. In 1993 a genera
increase in littering has been observed., The recreational abuses
were the main source of marine debris in Poland. |n 199-3, the

average nunber of all types of drink containers was 234 pieces on
a 5 kmdistance, which neans an increase in conparison wth the
1992 results (210 pieces). In 1992, 27% of the investigated
coast has been described as grossly or noderately littered. In
1993, the sane description was given to 67% of the recognized.
coast. No influence of the weather has been detected. The
accumul ation of marine 'debris-on the Polish coast is observed.
The industrial source is insignificant in this process.

This research is a part of the European-w de project "Coastwatch
Europe"” which is under the auspices of the European Parliament in
Brussels (DGXl).

Mbehl, Richard L., Stephen D. Wse, Dean S. Wse, and John B
Edwar ds
Beach Sweep '93, St. Helena Island, Northern Lake M chigan

G eat Lakes' Lighthouse Keepers, Association, Allen Park,
M chi gan, USA

During June 1993, a systematic beach clean-up of St. Helena
| sland was undertaken. St. Helena is a 91 hectare, kidney shaped
island wwth a 5 kilonmeter-perineter that lies at the western end
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of the Mackinac Straits in northern Lake Mchigan. It is about
9.6 kilonmeters west of the Mackinac Bridge, 3.2 kilonmeters off
t he coast of Mchigan's uEper peni nsul a, and approx|nately 0.8
kil ometer north of the Lake M chigan-Lake Huron shipping Ianes.
The island has been essentially uninhabited since the early
1920's.  The shallow water and |inestone reefs that surround nost
of the island, together with unpredictable and sometinmes severe
rﬁathe{ agd | ake conditions have, in general, limted access to
e island.

The clean-up of the beach on this inland was considered of
Interest since: (1) this clean-up is believed to be the first on
this privately owned island,* and (2) the close proximty of the
island to the Lake M chigan-Lake Huron Shl%plng lanes. |t was
theorized that the items found on the beach would reflect water-
borne debris deposited, over many decades from both renote shore
dunping and ship litter.

For the collection, the beach zone was divided into 100 neter
sections and three-person crews collected, sorted and recorded
the nature of the debris. A data sheet supplied by the Inland
Seas Educational Association of Suttons Bay, Mchigan was used to
count and classify the items. Only itens roughly the size of a
soft-drink can or larger were classified. Approximtely 350

i tems/kilometer were collected fromthe beach zone; Sone itens
that had been on the beach for many years had disintegrated into
smal | pieces or did so when handled. = It is estimated that if
these Items were included in the clean-up that approximately 750
- 1,000 items/kilometer would have been coll ected. he
distribution of collected itenms was 46% plastic, 16% gl ass, 13%
metal, 11% Styrofoam 8% paper, 3% wood, 2% rubber, and 1% cloth

Borne by the Prevailing current of Lake Mchigan into Lake Huron,
the variety of items collected included: syringes and test tubes,
most |likely froma recorded illegal dunping of nedical waste in
Lake M chigan near Holland, Mchigan, in 1989: a M chigan
Department of Natural Resources sign fromeither Wagauschance
Point or North Manitou Island warning visitors not to enter a

Pi ping Plover nesting area; the top of a telephone pole; _
bal | oons; plastic containers; Styrofoam and, a freon rechargin
container. Many of the metal cans and druns were heavily ruste
and disintegrated from exposure including one bucket with a 15
centimeter tree grow ng through the mddle of it.

Evi dence of ship littering included: fish net remmants; floats;
nunmerous unbroken light bulbs; a large cabled industrial tire
that probably served as a fender on a barge or freighter; and,
soft-drink cans printed in Dutch and Japanese. Two itens gave

i ndication that sonme of the debris was deposited froma counter
current in the Straits. One was a bottle containing a note dated
Cctober, 4, 1974, and the second was a wooden traffic control
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sign. Both entered the water directly beneath the Mackinac
Bridge |ocated al most 10 kil ometers downstream fromthe island.

Consi derably nore debris was found on the island s southwestern
shore, which faces the expanse of Lake M chigan, than on the
sheltered northeastern shore. The southwestern-shore debris was
more characteristic of itenms from passing boats and freighters,
while that in the sheltered harbor on the northeastern shore was
mﬂat_n}ghé be expected from pleasure boaters and day visitors to
the 1slana.

Al'so apparent fromthis study were the effects that variations in
| ake levels and storm surges have on the deposition of debris n
the island. Periods of high |ake |evels have both a cleansing.
effect on the beach, refloating debris that was previously
deposited and returning it to the |ake, and also the effect of
?ushlng the debris up and over the beach's berm and depositing it
ifteen or nore neters inland where the dense vegetation has
retained it.. This latter effect was nost apparent on the
sout hwestern shore of the island where much of the debris was
found above the berm

Future efforts at St. Helena will focus on debris that has been
carried over the bermand is now trapped by the dense vegetation.
It is believed this area will contain many additional itens that
may be correlated with high water |evel years of the past
century. The authors would |ike to acknow edge the nenmbers of
Boy Scout Troop 4, Ann Arbor, M who assisted in this cleanup

Ribic, Christine
Power Analysis for a National Beach Survey

Departnent of the Interior, National Biological Survey,
Madi son, Wsconsin, USA

Because of the conplexity of the problem the Pomer_analysls for
the beach survey design cannot be done in the famliar univariate
framework where there are sinple equations involving a single
estimate of variability that are solved to cal culate power and
sanple size. Instead, a nmore conplicated approach incorporating
the correl ations between observations taken over time will have
to be used. Because of the conplexity, a limted nunber of
sanpl e sizes will be considered and specific al pha val ues used.

| will be considering alpha of 0.05 and 0.10 and will be | ooking
for scenarios where the power is 0.80 or greater. Specific
sampling periodicities of yearly,, quarterly and nonthly will be
considered. N ne regions and Sanple sizes of 5, 10 and 20 per
region will be used.  In practice, the exact number of survey
units will have to be adjusted upwards by the probability of
losing a unit (by reglong. The questionto be addressed w Il be
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"What sanple size and sanpling frequency are necessary to detect
a decrease of 20%in debris over five years?,,

The approach follows the outline of power analysis presented in
Miller et al. (1992). The multivariate |inear node upon whi ch
this analgsls I's based is a repeated neasures nodel with one
within subject factor, time, that occurs at p time points (i.e.
p-5 for annual surveys). AssunPtlons made are honogeneity of
variance (i.e., the error structure is the sane between survey
units and, hence, between regions), independent survey units, and
that the debris on beaches can be nodelled using a nultivariate

normal distribution.

The null hypothesis is defined by: H: 0 = 0,
(axh)

where 0-CBU.B is the matrix of regional effects over tine. Each
row of C defines a contrast among regions; it has dinension axq
(where a is _the nunber of contrasts and q is the nunmber of
regions). Each colum of U defines a contrast anong the time
periods; it has dimension pxb (where b is the nunber of contrasts
and p is the nunber of tinme points). Following Miller et al.
(1992) we will use the Pillai-Bartlett trace statistic (PB)
because of its robustness to violations of the ANOVA assunptions,
sPeC|f|caIIy, normal ity and constant variance. The distribution
of this test statistic when the null hypothesis is true can be
approxi mated by a central F-distribution. \When the alternative
hypothesis is true, the test statistic has approxinately a non-
central F-distribution. The non-centralist paraneter w (of the
non-central distribution) can be defined by the value of the test
statistic when the alternative is true.

Let Pr[F'(w)>F°:it(ab,df2(PB),] be the probability, based on a’
non-central F-distribution with ab and df,(PB) degrees of freedom
and non-centrality w; of being less than F,.;i.. Fq.i¢ is the
critical value from the central F-distribution (i.e., under the -
null hypothesis being true) using a specified alpha (i.e., 0.05
or 0.10) and df,=ab and df,=s[(N-r)-b+s]. Then power is
approximately 1-Pr{F'(w)>F,.;.(ab,df,(PB),].

In order to do a power analysis, we need to turn the question
into a null hypothesis- and decide on the contrast weights. W
are interested in whether or not the trend in each regionis
decreasing by the stated percentage. |In other words, are the
sl opes of the |ines for each region parallel and of a specific
value? We will be using linear orthogonal contrast weights. W
will set up the null hypothesis so that rejecting it means that
the decrease must be at |east 20% For annual surveys, this
translates to be H:. The weighted average number of pieces of
debris at the last two time points is greater, than or equal to
80% of the weighted average nunber of pieces of debris at the
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first two tine points for each region. Power was cal culated for
%hebdlffe{enh sanpling frequencies and nunber of survey units and
abul at ed.

Ribic, Christine, Heidi Lovett and G nnie Gottshal

A Pilot Project for Detecting Trends in Marine Debris Along the
East Coast of the United States

Departnent of-the Interior, National Biological Survey,
Madi son, Wsconsin, USA

The USEPA O fice of Water has decided to inplement pilotstudies
to detect changes in trends of litter in the aquatic environment
due to the inplenentation of legislation. The ideal question to
answer is, "Has the legislation reduced the amount of floating
litter in US waters?" This question is probably not answerable
directly due to the problens of sanpling in the aquatic,
environment. Therefore, the question was refornulated as, "Wat
is the trend in aquatic floating litter as reflected by the trend
in the amount of litter that is on the nation's lands adjacent to
waters of interest?,

The approach used, here is to use indicator survey units, defined
as |and areas adjacent to surface waters of interest that have

| arge amounts of litter on them and sanple these units over.
time." For water quality trend surveys, one general approach is
to establish a few survey units and 1ntensively sample the units
uniformy over tine. The actual number of survey units is
usual Iy dictated by econom ¢ consi derations.

In this program the suggested survey periodicity was once a
month for five years. Ites in New Jersey and Maryl and were
considered. The Center for Marine Conservation (CMC) picked one
survey unit in New Jersey and one in Maryland and conducted
surveys apQrOX|nater every 28 days (range 27-30 days for New
Jersey). he New Jersey survey site successfully conpleted a
year and a half of surveys. The Maryland site, during the first
survey year, was inpacted by severe winter storns that washed the
beach” away. The site was also used by nesting seabirds. This
resulted 1n nonconparability of data (due to the major changes in
beach structure) and m ssing data (due to the nesting birds).

The anal ysis presented here is an exanple of the types of

anal yses that can be done with the data.

The data were rewitten into CMC general categories. W
considered total debris and total debris by source (ocean, |and,
unknown).  Ocean-source waste was divided into galley, operations
and commercial wastes categories. Land-source waste was divided
into sewage and nedical wastes. Each survey was assigned to a
season (spring, sumrer, autumm or winter) using the usual
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demarcations for the seasons (Mirch 21, June 21, Septenber 21 and
Decenber 21).

An average of 405 pieces of debris (s.d.=178) were found on the
survey units; an average of 18 pieces (s.d.=l1) were ocean-
source, 9 pieces (s.d. =8) were [and-based and 378 pieces were
unknown-source (s.d.=171). The unknown-source debris
redomnated in all surveys. In addition, there is a strong_

i near relationship between the anount of unknown-source debris
and total debris, not seen with the other debris sources.

Pearson correlations were 0.998 for unknown-source versus total
debris, 0.284 for land-source versus total debris and 0.507 for
ocean-source versus total debris. . . _
Seasonal |y, there was little difference in total debris, with
means rangln? froma |ow of 386 pieces of debris in the sunmer to
a high of 421 pieces in the autum. The high anount of
variability in the counts within a season resulted in an overlap
of the distributions between the seasons.

Ccean-source debris was found consistently on every survey. The
means ranged froma low of 12 pieces in the summer (s.d.=6) to 24
ﬁ!eceslln the spring (s.d.=14). The seasonal variability was

igh with winter having nore extreme observations than the other
seasons. Total ocean waste was divided into three source .
cat egori es: gaIIe%, operations and comercial wastes. Commercia
wastes followed the total ocean source pattern nore closely than
gal ley and operational wastes.

Land-source debris was found consistently on every survey at
relatively low levels. The nmeans ranged froma |low of 4 pieces
in the sumer (s.d.=3) to 14 pieces in the autum (s.d.=lO. The
seasonal variability was high with the nost variability found in
the spring and autum. Total |and waste was divided into two
source categories: sewage and nedical wastes. Sewage waste
followed the total |and-source pattern nore closely than medica
waste.  Medical waste was found sporadically throughout the
surveys with no discernable pattern.

Sabour enkov, Eugene

The Distribution and Types of Beached Marine Debris in the
Antarctic

Convention for the Conservation of the Antarctic Mrine Living
Resources (CCAMLR), Hobart, Tasmania, Australia

Over the last several years CCAMLR has adopted and inplenmented a
set of steps to nonitor and eval uate the inpact of anthropogenic
debris and waste on marine |iving resources in the Convention

Area including periodical survey of beaches and seal and penguin
col oni es near coastal stations for marine debris. Mrine debris
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surveys, in the context of CCAMLR, are aimed at monitoring the

i nci dence of marine debris and its inpact on narine |iving
resources in the Convention Area. In particular, beach surveys
shoul d yield information to determ ne how effectively neasures
related to the prevention of pollution of Antarctic waters
adopted by CCAMLR the Antarctic Treat gAnnex |V to the Protocol
on Environnental Protection), MARPCL 73/78 (Annex V) and London
(Dunpi ng) Convention, 1972, have been inplemented.

The first results of marine debris surveys in the Convention Area
and adjacent waters were reported to CCAMLR in 1988 although sone
surveys were conducted by MR nmenbers as early as in 1984.

The length of sanpling units have varied considerably between
surveys but recent surveys tend to use sanpling units of about
500 to 1000 m From8 to 104 itens were generally found per 1 km
of the sanpling unit (all debris items conbined). The debris
items have been typically classified according to what the itens
are made from their size and the manufacturer's intended use.
Mﬂ(ﬂ categories of beached marine debris found in the Antarctic
waters are wood and plastic. In general, an amount of beached
marine debris found In the Antarctic is small in comparison with
other parts of the Wrld Ccean. However, some persistent plastic
objects, such as strapping bands and small plastic fragnents,
represent a threat to marine manmmal s and birds.

A conmparison of survey nethodol ogi es used by CCAMLR nmenbers has

I ndicated a | ack of standardization in the |n1n?, duration and
frequency of surveys, length and-width of the selected surveyed
units (beaches), classification of objects and presentation of
data. Al though surveys are generally ained at nonitoring the
accunul ation of marine debris by type and its change over tinme,
the sampling effort and the anount of data collected do not
justify the planning of assessnent studies which require
statistically planned survey designs. Therefore, it was proposed
that current” studies shoul d be designed as baseline studies and
continued until a baseline required for planning of assessnent
studies, is established. |t was also proposed that the planning
of surveys should meet certain mninumdata requirenents in order
to collect statistically conparable data and to establish a

basel ine for conducting future assessment studies.

The Standard Method for Surveys of Beached Marine Debris was
drafted- and adopted by CCAMLR in 1993. The Method establishes a
set of standard requirenents for cqnductlng_surveys whil e
allowing nenbers to do nore intensive work if felt necessary. In
particular, nore intensive work is required because the nunber of
sites being surveyed is few and wi de spaced and some of the areas
with active fisheries have no survey for debris being undertaken.
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Tsubata, H deki and Masahiro Mirita

d obal Environnent Mnitoring Wth Use of Fishing Vesse
Net wor k

Conservation Division, Fisheries Agency, Tokyo, Japan

The Japanese Fisheries Agency has decided to |aunch a new project
to monitor the worldw de contam nation of the ocean by the
persistent and toxic chemicals, over the five-year period from
1992 to 1996. This project was planned to make use of the
commercial fishing boats and research vessels of the Japanese
F}sherlfs Agency, which worked together mainly for the collection
of sanpl es.

Survey Items and Method: The contam nants nmonitored in the
resent surve% i nvol ve plastic particles, oil and bioaccumul ative
oxi ¢ organochlorines such as PCBs, HCHs, DDTs, CHLs and HCB. At

the sane tine, the water tenperature was nonitored both

hori zontal Iy and vertically during the cruise route of vessels.

Plastic resin, oil balls and other substances were sanpled with a

wel | -designed neuston net. For air and sea water sanpling, a

sem -autonatic apparatus which consists of absorbents was

devel oped.  Each apparatus was designed for easy use by

fishermen. The sanples and data will be collected fromthe

International waters over the world.

Overal | Analyses of the Survey Data: The maps of the present
status of sea water contam nation caused by plastic particles,
oil, organic chloride compounds and ot her Substances were drawn,
and the processes of these contam nation were exam ned.

Rel ease of the Results: The results obtained by the project
shall be released to the public, which includes the reporting to
the international organizations concerned to draw worl dw de
attention to the inportance of protecting the oceanic

envi ronnent .

Van Veen, Allard and Valerie Thorn

Desi gni ng and Conducting a Research Program Utilizing
Vol unteers, to Determ ne Sources of Marine Debris

Pitch-1n Canada, Wiite Rock, British Colunbia, Canada

PI TCH | N CANADA, a non-profit private organization, has been
concerned about, and involved in, narine debris since its
formation in Victoria, B.C., Canada in 1967. As a founding
menber of Clean World International, an international waste
management Secretariat, it has been a |eading advocate of
encouragi ng countries to adopt internationally recognized
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research standards in order to identify and address the sources
of nmarine debris.

In 1991, PITCH I N CANADA, suppprted by Environnent Canada, the

Elastlcs i ndustry and the British Colunbia Mnistry of _
nvironment, Lands and Parks, successfully conducted prelim nary

research at 51 sites on the West Coast of Canada to test the

sppl|cab|l|ty of an international research nodel, as designed by
. Trevor Dixon of the United Ki ngdom

In 1992/93 PITCH I N CANADA, wth support from Environnment Canada
extended their prelimnary research to Atlantic Canada in order
to ensure that, once inplemented, the proposed internationa
research nodel would be aﬁpllcable to conditions in Atlantic
Canada. As a result of this initial research, the internationa
met hodol ogy was nodified to nmeet Canadi an conditions.

In 1994 PI TCH I N CANADA has been contracted by Environment Canada
to devel op a Vol unteer Training Minual as well as data software
to enable inplementation of Canada's National Marine Debris
Surveillance Program This Programis currently scheduled to be
introduced, to both Coasts of Canada, in 1995 i'n a cooperative
effort between Environment Canada, PITCH IN CANADA and an
extensive network of volunteers.

Wace, N gel

Ccean Litter Stranded on Australian Coasts

Australian National University, Canberra, Australia

Australia receives flotsam and %etsan1fron1large areas of the
Sout hern Hemi sphere oceans, Wi th pol eward-flowng currents al ong
both west and east coasts dellverln? drift fromthe tropical
Pacific, and the Antarctic G rcunpolar Current feeding marine
litter fromAtlantic and Indian OCceans to the south coast of the
continent. Half the Australian coastline consists of sandy
beaches, nuch of it with an arid hinterland.  CGeonorphic

ecol ogi cal and soci o-econom ¢ factors nake the continental

coastline suitable for nmonitoring ocean litter in the Southern
Hem sphere

Attenpts to establish annual baselines for the quantities and
types of narine debris arriving on some renote southern
Australian beaches are described. Yields frombeach cleanups
ée'g” "Adopt - a-Beach,', "Clean-up Australia,,), although socially
nd”environmental |y useful, are of little use in ocean nonitoring
because | and-based litter is mxed with marine debris on popul ar
beaches. Australian beach litter of marine origin consists of.
some 60% pl astic and 30% gl ass (by weight), with 7-15 kg and up
to 400 items per kiloneter of litter stranded per year, but the
rate of litter burial, dispersal and destruction on beaches is
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|ittle understood. Most stranded narine debris is from nearby
fisheries, with smal|l inputs fromnore distant sources. Research
priorities in establishing baselines for quantities and types of
marine debris on Australian coasts are:

1) Devel opnent of standard accounting nethods for classlfyln?
and measuring quantities of beach litter, so that yields from
different places in Australia and overseas can be conpar ed.

2) Regular and systematic collection of ocean litter at selected
beaches in different parts of the continent renmote from human
| and-based activities, and publication of audited yields of
this monitoring. . . _

3) ExperlnEntaI work on the dynam cs of stranded narine litter
within sedinent flux and energy dissipation in coasta

gfonnrphlc systens. _ ,

fshore neuston trawing |linked to beach surveys, and

?nalyses of encrusting brota growing on floating and stranded

ltter.

Wade, Barry A, Bevon V. Morrison and Margaret A J. Jones
| nvestigation of Beach Litter in Janaica
Environnental Solutions, Ltd., Kingston, Janaica

A study of litter on Jamai can beaches was conducted between June
and Septenber 1988 in order to determne the nature and extent of
the litter on beaches and its sources. Collection involved three
circuits of the island with- data taken fromfifty beaches.

Results indicate that plastics are the nost abundant type of
material (by weight and by nunber) and that litter is
concentrated in three main areas of the island (the north coast,

t he east coast and Kingston and its environs). Mst of the
litter found on Jamai can beaches is fromlocal sources, although
there are sone foreign influences (mainly on the east coast).

The litter studied was divided into three categories based on
identifiable uses - marine, recreational, and household. The
poster display will include pie charts, i1sland bar graph and

phot ogr aphs.
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Wi kart, Heather

Summary of Marine Debris Ooserved from U S. Fishing Vessels in
the Northeast Pacific Ocean and Bering Sea; 1992-1993

National Cceanic and Atnospheric Adm nistration, National
Marine Fisheries Service, A aska Fisheries Science Center
Seattle, Washington, USA

Historically, there have been two sanpling nethods used to assess
the abundance of marine debris: open-water surveys and beach
surveys.  Beach surveYs have proved to be the nost cost

effective, but recently there have been a nunber of attenpts-to
estimate the anount of debris in open water. Fisheries observers
are in a unique position to collect information concerning the
types and distribution of marine debris. As a result of a 1991
aﬁreenﬁnt between the Marine Entangl ement Research Program and
the NVFS Al aska Fisheries Science Center G oundfish Cbserver
Program a marine debris data collection project was devel oped to
quantify the anmount of debris generated from vessels
participating in the groundfish fisheries of the Bering Sea and
the Gult of aska, retrieved with the gear, or observed on the
water surface. Since observers began colleptlng data in 1992

t hey have recorded over 3,300 pieces of marine debris retrieved
by comercial fishing vessels. The majority of this debris was
associated with fishing operations; net fragments, |ongline gear,
crab pots, etc. However, it also includes plastics, tires, hulls
of boats, and a rockln% horse. In addition to recordlng t he
retrieval of marine debris observers have also conpleted 636
S|ght|n? surveys for debris. They have accunul ated over 700
hours of survey tine and have recorded 64 ﬁOSItlve si ghtings of
debris. Although a wde variety of itens have been sighted, the
most common has been paper and | unber.
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SESSION |1 PQSTERS
| npacts of Marine Debris

Baba, Nori hi sa

Characteristics of Northern Fur Seals Callorhinus ursinus
Entangled in Marine Debris in the Western North Pacific and in
the Okhotsk Sea from 1971 to 1987 and 1993

National Research Institute of Far Seas Fisheries, Fisheries
Agency, Shizuoka, Japan

(Presented in the Manuscripts section.)

Bjorndal, Karen A and Alan B. Bolten
Effects of Marine Debris on Sea Turtles
University of Florida, Gainesville, Florida, USA

Qur studies of the interactions of sea turtles and persistent
marine debris began in 1989 and have been funded by the NVFS
Marine Entangl ement Research Program W have taken three
approaches: evaluation of interaction of pelaglc;staﬁe

| oggerheads (Caretta caretta) and nmarine debris in the eastern
Atlantic; establishnment of a network of observers on vessels to
report at-sea observations of sea turtles; and quantification of
de r{s interactions with sea turtles stranded along the Florida
coast .

Qur work with pelagic-stage |oggerheads in the eastern Atlantic
I's based on the theory that the earliest devel opmental habitats
of sea turtle hatchlings, once they |eave the nesting beach, are
oceani ¢ convergence zones. These convergence zones provide both
Bhy3|cal refuge and food resource to the turtles. However,

ecause the physical factors responsible 'for establishing these
convergence zone conmunities also concentrate marine debris,
turtles inhabiting convergence zones have high exposure levels to
marine debris.

W have been studying a pelagic |oggerhead population in the
Azores Archipelago in close collaboration wth the Departnent of
Cceanography and  Fisheries, University of the Azores, Horta.
These Toggerheads are believed to be derived fromthe

sout heastern U. S breedln? popul ation. W have established a
cooperative programwith the tuna fleet in the Azores. Wile
crews of tuna vessels search the ocean surface for evidence of
tuna, they see !oggerheads and can easily capture themin
dipnets. "~ The fishernen tag and nmeasure each turtle and note any
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debris entanglement; Over 800 turtles have been captured in this
nmanner .

W have attenpted to answer two questions. First, what is the
extent of entanglement in, and ingestion of, marine debris by sea
turtles in the pelagic habitat? Based on data fromthe tuna
fishermen, over 6% of |oggerheads in the pelagic habitat around
the Azores are entangled in debris. This percentage is an
underestimate of the turtles affected, because entangled turtles
woul d be quickly renoved fromview by predators and scavengers.
Data on ingestion of marine debris are nmore difficult to acquire,
but we have inspected the digestive tracts of eight |oggerheads
fromthe Azores and found Styrofoam other plastics, and star

t hroughout the length of each tract.

The second question is how many years do turtles remain in the
Felaglc habitat, exposed to high |evels of marine, debris? Two
ines of evidence--growth rates of recaptured tagged turtles-and
| engt h-frequency anal ysis of carapace |length data fromthe tuna
fishermen--both indicate that the average duration of the pelagic
stage for Atlantic loggerheads is from 10 to 12 years. This tine'

period is much longer than earlier "guesses", that had been

I ncorporated in denographic nodels; the revised estimte is-an
I nportant advance in our understanding of the [ife history of
this species.

W have established a network of nore than 900 observers on
research vessels and private yachts throughout the world. W
rovi de observers with formns &ln En?llsh, Spani sh or Portuguese)
0 record size and location of turtles and any interactions with
marine debris. Identification of species, which is often
difficult, is of secondary inportance. This network yields
information on entanglement of turtles in debris, not ingestion
of debris, because these records are limted to external
observations. Mre than 1500 observations of sea turtles have
been reported; approximately 5% of the observed sea turtles were
negatively aftfected by marine debris.

W exanmi ned 51 sea turtle carcasses that stranded on the coast of
Florida. O those, 6% had been entangled in debris. Debris was

found in 24 of 43 green turtles éCheLQnLa_nydaS%, 0 of 7 Kenp's
r|dleys,(LﬂnLnghﬂﬁys?kﬂnﬂmj, and 1 of 1 Iog?er ead. Ingested
debris included plastic, monofilament line, fish hooks, rubber,
alumnum foil and tar. Ingestion of debris by green turtles was
not significantly affected by |ocation of stran |n?, season or
body size, but females had a significantly higher frequency of
occurrence of debris than did males (chi-square, P < 0.01).

| ngestion of small quantities of debris can kill sea turtles. In
two green turtles that had clearly died as a result of debris
ingestion, the debris weighed only 2.2 and 6.5 g and had a vol une
of 3.0 and 4.5 ni.
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adiff, Cereny, Sheldon Dudley and Peter G Ryan
Large Sharks and Plastic Debris in Natal, South Africa

Fitzpatrick Institute, University of Cape Town, Rondebosch
South Africa

Approxi mately 1,440 |arge sharks, conprising 14 species, are
caught annually in the nets which protect users of the tourist
beaches of Natal against shark attack. Between 1978 and 1993
13,371 of these sharks (60% of the_catph% were examned in the
Iaborato%y. The presence of plastic either in the stomach or
entﬁn Ig around the shark's body was recorded. Fishing |ine was
excl uded.

O the 12,737 sharks with recorded stomach contents, 51 (0.40%
had ingested plastic items. The nost common itens were packets
or sheets, which were found in 32 stomachs; four of these were
| abel | ed as bait packets and two contained meat remains. O her
Itens included 2¥ on rope (three stomachs), vegetable sacks (two
stomachs), 250 drink containers (two, In one stomach), a gum
boot (one stonmach) and an ice creamcontainer (one stomach). = Al
t he sharks appeared to be healthy and unaffected by these Itens.

O the 411 tiger sharks Gal eocerdo cuvier exam ned, 8.3% had
i ngested plastics. The frequencK of occurrence of plastics in
the stomachs of each of seven other species was |ess than 1% and

no plastics were found in 'six species. There was no evidence of
any increase in the ingestion of plastics with tine.

Twenty-three sharks (0.17% of those exam ned) were entangl ed,

each with a single polypropylene band such as is used to secure
cartons. The bands were wapped around the gill region and were
prevented fromnoving toward the tail by the pectoral fins. The
severity of abrasion of the skin and of damage to underlying
tissues varied and probably depended on the anount of time the
band had been in place. ree entangled females were in the late
stages of pregnancy with apparently normal litters.

Less than 1% of individuals fromeach of eught species were
entangl ed, and no entanglenent was recorded in sSix species. No
entangl ed sharks were reported between 1978 and 1982. There was
no evidence of an increasing trend in the incidence of

entangl ement from 1983 to 1993.

Forsyth, Marianne L., Anton MLachlan, and G aham Kerl ey

Dune Litter Pollution: Its Ecological Inpacts Wth Specia
Ref erence to Meiof auna

University of Port Elizabeth, Cape Province, South Africa

The Al exandria Coastal Dunefield in Algoa Bay in the Cape
Province, South Africa has been found to have a substanti al
anount of anthropogenic litter pollution. This survey involved
quantifying and characterizing the litter and investigating the
effect of plastic on dune meiof auna.
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The total weight of litter items recorded froma beach clean-u
over a total distance of 17 kiloneters of the beach anpunted to
7.5 tons. Mre detailed analysis of 7 x 100 m subsanples within
the clean-up area were undertaken. These conprised 5,397 litter
items, representing 742 itenms per 100 m  Eight percent of the
total numper of litter items was plastic matérial, followed by
13% gl ass, and 7% netal and other itens. Packagin? constituted
al most 80% of plastic items recorded, followed by 12% fishing
related items, and 8% miscellaneous items. The litter itens.
regorFed were generated from | and- based sources and the fishing
i ndustry.

und to be a domnant itemin the sanple, the
_ _ tter itemon the dune neiofauna was
investigated. Although the inpact of the plastic on the
mei of auna as a whole was relatively snall, the dom nant group
nenat odes; showed significant differences in abundance when
buried plastic was present.

As plastic was fo
I mpact of this i

This study highlights the possible inmpacts litter pollution could
have if allowed to accunul ate unchecked in the dunefield.
Regular_clear|ng of this area together with sustained enforcenent
and monitoring of MARPCL Annex V, and local anti-litter canpaigns
will help to maintain the scenic beauty of the area, as well as

t he unique ecosystem

Kirkley, James E. and Kenneth E. MConnel
Marine Debris for and by the Commercial Fishing Industry
University of Maryland, College Park, Maryland, USA

Wiile it is widely acceBted by society that the comercial _
fishing industry contributes to the problemof marine debris, it
Is less well known that the fishing industry nmust also contend

with marine debris. For exanple, precious fishing tinme my be
reduced in some offshore fishing areas because veSsel crew nmust

remove debris fromthe gear. In some other instances, debris my
even be quite hazardous to fishing crew (e.g., unspent _
munitions). In this poster, a pictorial essay of illustrative

types of debris produced and encountered by industry is

resented. The pictures and information were obtajnhed from seven
rips aboard conmercial scallop vessels operating in the
northwest Atlantic between 1991 and 1993., Besjdes il]ustrating
i ndustry's contribution to the debris problem it is shown that
in the Assateague to Chincoteague area the U S. mlitary and the
federal government contribute substantially to marine debris in
the form of n1I|tarY hardware and plastics. = last, it is
suggested that bottle/can deposits may significantly reduce the
guantlty of cans and plastic bottles in the marine environnment.
revious trips at sea revealed that fishermen harvested and
retained all cans and bottles that paid a return.
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k%ﬁsunuraq Sat suki, Norihi sa Baba, Takashi Donmon, and Keiich
su

Changg of Shape and Ghost Fishing Effect of Released Gllnet in
t he Ccean

National Research Institute of Far Seas Fisheries, Fisheries
Agency  Shizuoka, Japan

Lost or discharged fishing nets drift in the sea and continue to
catch fish, marine manmals and sea birds. This is called ghost
fishing. In order to deal with this problem the Fisheries
A?ency of Japan has conducted surveys since 1988 -on the adverse
effect of drifting nets on marine organisns. In the surveys that
have been conducted in the first two years, sone findings were
obtai ned on the el apsed tine ﬂerta[nlng to change in the
experinental drifting nets, the drifting of lost nets, the
configuration of nets, and the ghost fishing efficiencies.

Forty tans (2,000 meters) of nonofilanent gillnet with 115mm nesh
were used for the experinent mainly. The experinents on the time
el apsed from the beginning of drifting until the fishing
efficiency becones zero have been done based on |) observations
on the number of organisns entangled in the lost nets, in
particular the nunber of fishes and the processes of
deconposi tion and dropout and on 2% a change of the fishing
efficiency of the lost nets with the passage of tinme.

The experimental drifting nets started formng an oblong nass
after 3 to 5 days of the deployment.. Fromthe theoretical
equation, it was determned that the maxi mum|ength of the net
represented the fishing efficiency of the exponentially sharp
decrease with tine.

On the other hand, the investigation of using bio-degradable
drift nets has been discussed. The net material is conposed of
pol yester made by sone kinds of bacteria. A British conpany IC
established a technol ogy for mass-reduction of the polyester
mar ket ed under the trade name "BIOPOL". A Japanese fishing net
conpany made a gillnet fromthis material. In the fishing
experiment, 3 tans of bio-degradable nets were set between 20
tans and 10 tans of standard nets. As a result, the fishing
efficiency of the bio-degradable nets was al nost the sane as
ordinal standard nets. t hough, the net will be good for
decreasing debris whether at sea or on land, cost and strength
m ght reduce the practicality of using this material for
comercial fishing nets.
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Newt on, Sally and Peter G Ryan

Using Skua Pellets to Mnitor Plastic Ingestion by Storm
petrels: An Alternative to-Destructive Sanmpling

Fitzpatrick Institute, University of Cape Town, Rondebosch
South Africa

The stomach norphol ogy of petrels and stormpetrels _
(Procellariidae and Hydrobatidae) precludes non-destructive
sanpling of ingested ﬁlastlc particles. This conplicates _
atten?ts to nmonitor the abundance and characteristics of plastic
i ngested by these seabirds which have anmong the highest [evels
of ‘plastic ingestion recorded for any marine organisns. One
F033|ble way to monitor plastic ingested by petrels is to record
he ampbunt of plastic in pellets regurgitated by skuas
spp. after feeding on petrels.

Subantarctic Skuas C.__antarctica are predators that regularly
consune petrels breeding at Subantarctic islands; _

i ndigestible remains of their avian prey are regurgitated in

pel lets, conprised of bones, feathers and persistent stomach
contents (primarily sguid beaks, pumce and plastics). A _
previous attenpt to use skua pellets to assess plastic ingestion
among snall petrels found several biases, including the under-
representation of small particles (<8 ng). However, this result
was based on inadequate sanpling of pellet contents. Careful
sanyllng of skua pellets collected annually between 1987 and 1990
at Inaccessible Island in the central South Atlantic Qcean
suggests that small particles were over-looked by the initial
surveyj and that skua pellets may be a good indicator of plastic
i ngestion.

There were seasonal changes in the amount of plastic in relation
to breeding activity. Plastic loads are high during incubation
decline once chick-feeding commences, thenincrease during the
chi ck f[edglln? period due to the |arge proportion of o
I nexperienced fledglings eaten by skuas (fledglings identified by
inconplete ossification). These Patterns are consistent with the
transfer of stored plastic |loads fromparents to their offsprin
among petrels. \White-faced Stormpetrels Pelagodroma marina ha
the greatest incidence of ingested plastic prior to chick feeding
éCbtpber), but the incidence decreased from91%in 1987, through
1%in 1988, to 76%in 1989. Simlar patterns were found in the
mean nunber ofT%Iastlc particles per bird over the same three-
year period. ere was no evidence of consistent inter-annual
trends in the amount of Plastlc in other petrel species for which
there were adequate sanple sizes in white-bellied Stormpetrel
Freaetta urallaria and Broad-billed Prion
breeding at Inaccessible Island between 1987 and 1989.

Stormpetrels are swal |l owed whol e bY.skuas and thus provide the
best information, because there is little possibility of
confusi on about either the species fromwhich the plastic is
derived or the nunber of prey individuals involved. Both these
factors becone problens wth Iar?er prey items, where skuas may
share nmeals, and a single prey itemresults in nore than one
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pellet. The onlﬁ drawback with stormpetrels is that some 30% of
pellets have to be discarded because they contain the remains of
nmore than one prey item

Schofield, David, Andy Stanper, Brent Witaker, and Joseph Geraci
A Young Wale, the Victimof COcean-Borne Plastic
Nati onal Aquarium Baltinmore, Mryland, USA

On Thanksgi ving Day, 1993, an orphaned pygny sperm whal e, Ko
brevi ceps. was found stranded in a New Jérsey inlet. The aninal,
whi ch was rescued b¥ the Brigantine Stranding Center, New Jersey,
was air-lifted the follow ng day by the Coast CGuard to the
National Aquarium in Baltinore. There she was placed in a |arge
pool and given round-the-clock intensive care.

The animal was thin, would eat very little, and showed signs of
gastrointestinal disease. She listed to one side, swam feebly,
and was unable to dive nore than a few feet. An exam nation of
her stonmach reveal ed the presence of inpacted plastic. Repeated
attenpts to retrieve the debris were finally met with success,
after which the animl's behavior and appetlte I mproved
dramatically. In her short stay in Baltinmore, she has gained 112
pounds and now wei ghs 318 pounds.

The National Agquariumin Baltinore's Marine Animal Rescue Program
IS presently preparing the whale for release back to the sea. A

heal'thy whal'e now, but will she once again mstake the undul ating
movement of plastic for that of her prinary diet, squid?

Slater, Janet E
Plastic Ingestion by Seabirds in Tasmania, Australia

Tasmani an National Parks and Wldlife Service, Hobart Cty,
Tasmania, Australia

The stomach contents of 24 dead, beachwashed fairy penguins,
Eudyotula minor, 3 short-tailed shearwaters, Puffinus _

tenuirostris, and 2 fairy prions Pachptila turtur, were exam ned
or plastic ingestion

Plastic particles were found in three penguins and two short-
tailed shearwaters. Articles included pieces of soft plastic,

| astic beads, pieces of hard plastic and one |id froma medicine
ottle. In one bird, the plastic appeared to have obstructed the
passage of food into the intestine, causing the stomach to swell
and burst through the body wall.

Evi dence suggests that the plastics ori?inate froma variety of
sources, and these and the hazards of plastic levels in the
seabirds are discussed.
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Spear, Larry

| nci dence of Plastics in Seabirds fromthe Tropical Pacific,
1984-91: Relation with Distribution of Species, Sex, Age,
Season, Year, and Body Weight

Poi nt Reyes Bird Observatory, Stinson Beach, California, USA

We studied incidence of plastic (number of individuals containing
pl astic per nunber inspected) and nunber of particles per

I ndividual in 1453 seabirds representing 36 species of. seabirds
collected in the Tropical Pacific, nostly between 110% and 150%
| ongi tude over an eight-year period 1984-91. |ncidence of
plastic was |ower in species resident in the equatorial region
conpared to those that bred to the south or north but wintered in
the region, and especially when conpared to the species that
crossed the tropics in magration between the South and North
Pacific. Results of multivariate analyses controlling for
sge0|es among a group of five Procellariiform species (each with
>5% of the individuals containing plastic and for which sanples
were >= 20 birds) indicated that incidence of plastic was _
significantly hlgher in femal es conpared to males in one species,
the Stejneger's Petrel, Pterodroma |ongirostris. Seasonal and
age-rel ated patterns in incidence of plrastrc, number of

particles, and particle type (pellet vs. user-plastic) indicated
t hat (|? degradation for an individual ﬁartlcle_!n the stomach of
a procellarriformrequired about 6 nonths and (ii) no support

exi sted for the hypothesis of "intergenerational exchange" (i.e.

the regurgitation of plastic by parents to ypun%). e

hypot hesi ze that higher incidence of plastic in heavier birds
(for a given species, age group and year) indicated that higher
quality birds ted nmore often in areaS where one woul d expect

hi gher densities of plastic and natural food, such as
convergences, fronts, and eddies. A significant decrease in body
wei ght with nunber of particles anDn? I ndi vi dual s who cont ai ned
plastic is the first solid evidence for a negative effect of
plastic on fitness in seabirds. The indication that higher .
qual ity individuals may be nore susceptible to plastic pollution
has serious inplications regarding health of sone seabird
popul ati ons.

Spence, Lundie

The Death of a Wale: Using a Stranding Incident for Public
Educati on

University of North Carolina Sea Gant,, Raleigh, North
Carolina, USA

A juvenile, female sperm whale was stranded on Wightsville
Beach, NC, Decenber 11, 1992. She died within 45 ninutes of the
stranding. _ The incident was handl ed by the |ocal Mrine Mammal
Stranding Team who arrived on the scene within 30 mnutes of
notification. The first priorities were crowmd control, securing
the carcass farther up on the beach with two front-end | oaders,
and recording the external observations. The local marine mamal
veterinarian performed a cetropsy. The stomach contents
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contained little except plastic debris. This included a bleach
bottle, 30 feet of polypropylene line, a fishing float, plastic
caps and a large piece of what is thought to be unprocessed
natural rubber.” A few squid beaks also were found. There were
no other food remains in the stomach. Menbers of the Marine
Manmal Stranding Team described the whale's condition as

emaci ated. Her skull was prom nent, stretchlng the skin with
little fat to fill out the spaces. Thus, the death of the whale
was attributed to malnutrition brought about by the ingestion of
plastic debris.

Fortunately, an_anmateur video photographer filnmed the whale and
the necropsy. This footage, combined with interviews fromthe
menbers of the Marine Mammal Strandln% Team has been organized
into a 17-mnute educational video. his video will be ready for
sale in March, 1994 and will be shown on North Carolina public
television in late spring.

The production and distribution of the video, "The Death of a
Whal e" is a direct response to the need for the public awareness.
The footage is unique. The reaction of the small crowd during

t he necro SY paral l'el s the enotional response of the pil ot
viewers of the video -- one of disbelief and great sadness.
Viewers want to know what they can do to prevent this tragedy in
the future. Thus, the video makes an inpact on its viewers and
I ncreases awareness of nmarine debris issues.

Teas, Wendy G and Wayne N. Wt zel

| npacts of Anthropogenic Debris on Marine Turtles in the
Western North Atlantic Ccean

National Marine Fisheries Service, Mam, Florida, USA

(Presented in the Manuscripts section.)
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SESSION |11 POSTERS

Sources of Marine Debris: Vessels

Al arcon Daowz, G | dardo

hkxican_hbv& Participation in Activities for the Protection of
the Marine Environment: Marine Debris C eaning QOperations

Armada de Mexico, Coyoacan, Mexico

Mexi can Navy Districts perform cleaning operations on beaches, in
harbours, coastal |agoons and bays and enforce governnental
policies for the protection of the marine environment.- These
activities are carried out through special units |ocalized in
every port called "Unidades de Protection al Medio Anbiente
Marino” (Marine Environment Protection Units).

The nmarine debris collection is carried out in cqllaborﬁ%ion.mjth
other federal agencies and wth public participation. IS IS
realized at two different stages: the first is through _
continuous but short range operations (usually twice a week in a
reduced nunber of beaches or waterfront of some piers), perforned
by Navy personnel. The second is a |arger scal e operation
conducted on a nonthly basis and during special celebrations such
as the International Earth Day, the Wrld Environment Day, etc.
and is performed by hhvi_personnel, Navy service conscripts and
the general public, working in nore extensive areas of beaches
and waterfronts.

Each nonth, every Navy District wites a report of these
activities, in which 1s included the tyPes and anount of debris,
spatial distribution and sonme other useful infornmation, he
offices of the Director for the Protection of the Mrine
Environnent, this information is received and anal yzed to
determ ne patterns and inportant sources of pollutants.

In this poster, results from 1993 are displayed, show ng
differences anong coasts in which main activities range from
sel f-consunption fisheries to tourismand the oil industry.
Tourismand fisheries seemto be the activities relat?d to the
| argest amounts of marine debris produced. However, turther
information is required in order to know the contrjbutjon of
donestic and nunicipal wastes. Wth this purpose in mnd, _
Mexi can Navy authorities have recentI% I ntroduced sone criteria
to C|aSSIfY the debris collected, wth the aimof obtaining
higher quality data, thus enabling identification of different
sources of coastal and marine debris.

Further discussion is focused on the strateg¥ to inprove the
cl eaning operations and on the alternatives ftor reducing the
amount of debris released to the marine environment.
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Toppi ng, Paul
National Marine Plastic Debris Program
Envi ronnent Canada, Hull, Quebec, Canada

Environnent Canada initiated the Marine Plastic Debris Programto
address the issue as part of a conmtnment made under the G een
Plan, a major environnental funding effort |aunched in 1990 by
the Government of Canada. The Programw || focus on collecting
survey data and Bronntlng_amareness of pollution prevention, and
l'inkages will be made with broader waste reduction efforts. Mich
of the Programis derived fromrecomrendati ons made to Canada's
federal governnment at a 1989 workshop held in Halifax, which
invol ved almost all interested groups. Goals and objectives have
been set out in broad ternms for the next four years, and
activities are now underway; A project to survey the extent of
plastic debris in Canada's narine environnent has begun -and some
communi cations services that pronote awareness of the issue
nationally are now available, namely a newsletter, the Messages
Program and ENVIRO TIPSHEET. Products that deliver a preventive
message are being devel oped and include a panphlet, poster and
educational survey Kit.

Zilligen, Jil and Barbara MIler
Zero Solid Waste Discharge Program
Center for Marine Conservation, San Francisco, California, USA

Each year, International Coastal C eanup data reveal that a
significant portion of marine debris results frominproper waste
di sposal by ships. Because marine debris poses many problens and
because there are now ei ght ocean regions designated " Special
Areas," or no discharge zones, the Center for Marine Conservation
(CMO) began a Zero Solid Waste Discharge Program The program
sought to determ ne how shi pboard waste coul d be better handl ed

so that no solid waste is disposed of at sea. CMC worked with

Mat son Navi gation Conpany to devel op a nodel zero discharge
programin which no solid wastes, except food wastes, would be
dunped overboard. This program has become an exanple for ships
operating in the Gulf of Mexico, which has recently been
designated a Special Area under MARPOL Annex V.

Durin? this_stud¥f CMC anal yzed what type of goods are brouPht
onto the ship;, the types of packaging used, and the types of’
wast e generated on board a typical vessel. The waste generated
on board_dur|n8 an average crui se was catal ogued and the
conposition and amounts of the principal wastes generated were
calculated. Fromthis information, wastes that could be reduced
or elimnated were identified as were ways in which APH' S wastes
could be reduced, and what type of reception facilities would be
necessary to accommmodate the trash.

CMC then worked with Matson to prevent as nuch potential trash as
possi bl e from being brought aboard in the first place by: _
I dentifying unnecessary packagi ng and requesting |ess packaging
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from vendors; renoving excess packaging at the port; substituting
reusable items for disposable itens; and encouragi ng bul k
containers for galley items. Matson devel oped an on-board
recycling program a systemfor storing trash on board until in
ort, and Is working toward an effective education and incentive
Brogram for the captain and crew.

The program piloted aboard the "SS Matsonia" allows for the
eval uation of waste reduction neasures that have been undertaken
and observation of crew response to the program Based on the
results, CMC is developing a Zero Discharge Manual and pronoting
the pilot programthrough the media and shipping journals.

1 APHIS (Animal and Plant Health Inspection Service}. The U S. Departrment of
d

Ag[\cgltur? requires tha% food. contam nated reste romvessel e tﬁ t have
called In foreign ports be Incinerated or sterjlize to,Pr vent the spread of
plant pests and”livestock or poultry diseases in the United States.
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SESSION |V POSTERS

Sources of Marine Debris: Recreational Use

Adcock, \Valter
MARPOL and C ean the Bay Day
Col l ege of Wlliam and Mary, Hanpton, Virginia, USA

Marine debris, particularly plastic waste, has been an age-old
contributor to the overall degradation of the marine environnent.
Plastics, in the formof cigarette filters, caps and lids, food
bags, and straws have made up the majority of the debris that has
waShed up along the shoreline of the Chesapeake Bay in recent
years. he Convention for the Prevention of Pollufion by Ships,
through the Marine Pollution Treaty, has created restrictions for
t he dunmping of waste in order to help preserve the quality of the
marine environnment.

On Decenber 31, 1988, Annex V of the Marine Pollution Treaty
(MARPQL) took effect - outlawing the dunping of plastics at sea
A primary intent of the amendment was to stop further killings of
mari ne manmmal s and birds that have died as a result of the
presence of plastics in our oceans. Many have been known, for
exanPIe, to mstake certain tYPBS of plastics for food or becone
hel pl essly entangled in stray fishing nets.

The effectiveness of Annex V, however, has come into question.
Since 1989, the Center for Marine Conservation, through its

annual beach cleanup known as the Cean the Bay Day, has
col l ected debris that has washed u% al ong the shores of the
Chesapeake Bay. The majority of the trash collected during the
four years of the cleanup has been plastics. Plastics have
contributed to nore than fifty percent of total debris collected
during the past two years. In addition to collecting debris, the
cl eanup has been responsible for evaluating the waste, in parﬁ bz
determning the sources fromwhich the debris originates. Glle
waste, operational waste, and commercial fishing waste -- all of
whi ch include to varying degrees the dunping of ?Iastlcs by shi ps
E have been the greatest sources of waste collected in the past
WO years.

Annex V of MARPOL and the ships that frequent the waters of the
Chesapeake Bay need to work together if the dunping of plastics
is to subside. Ocean pollution is a continuing problem and the
ovFr?JI health of the Chesapeake Bay plays a big part inits

sol uti on.
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Bar t hol omew, Susan

North Carolina Big Sweep: Don't Splash Your Trash: Educating
Recreational Water Users

North Carolina Big Sweep, Raleigh, North Carolina, USA

North Carolina Big Sweep has successfully involved recreational
-water users (boaters, beachgoers and fishernmen) in our cleanup as
a result of an aggressive educational and awareness canpaign.
The poster will feature mounted exanples of Big Sweep educational
materials including:

.Richard Petty "Don't Splash Your Trash" poster: Mre than

10, 000 copies of this poster were distributed to piers, marinas
and bait and tackle shops throughout North Carolina. NASCAR
driver Richard Petty, hero to many sportsnen, is the perfect role
model to deliver Big Sweep's anti-litter nessage.

Boat |itter bag: The preval ence of bait c%fs, beverage
containers and fishing line in 1991 and 1992 pronpted Big Sweep
to develop a reusable litter bag-for boaters. Patterned after
the lingerie bag used to wash delicates, our sturdy mesh litter
bags are designed for gears of litter collection by recreational
anglers. Mre than 9,000 bags were distributed individually to
boaters and. fishermen and to participants of saltwater and
freshwater fishing tournanents. _

R J. Reynolds "Don't Leave Your Butt on the Beach" materials:

For the "past several years, cigarette butts have been the nunber
one item collected along Tar Heel inland and coastal 'shorelines.
Cbnsequenthy, R J. Reynolds Tobacco Co. and Big Sweep |aunched
an adult education canpaign, that included billboards, tentcards,
bunperstickers and pocket ashtrays designed to rai se awareness of
cigarette butts as litter. Pocket, ashtrays are foil-lined vinyl
pouches that can be slipped into a snoker''s pocket for easy

di sposal of extinguished cigarette butts.

"Did You Kill This Wale," aninmal entanglenent/whale brochure:

| n Decenber 1992; a three-year-old spermwhal e washed ashore a
North Carolina beach and died, its stomach engorged with plastic
debris.  The brochure poignantly points to the danger posed by
litter in the ocean and waterway environnent and the inportance
of aquatic stewardship. o _

Photos of recreational water users participating in cleanups

and trash fishing tournaments.

BIP Sweep/ Jantzen O ean Water sportswear droptags -- Jantzen,

Bel k and Big Sweep joined together to pronote water quality
awareness.  Drop ta%% were attached to Jantzen sportswear and
swnmsuits in seven' North Carolina Belk stores.

Gaph of North Carolina's increasing volunteer efforts over the
past seven years:.Blg Sweep's vol unteers have increased from
3,000 volunteers in 1987 to 12,000 volunteers in 1993.
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Bortman, Marci L. and R Lawence Swanson
The G eat Garbage Chase
Hgkversity of New York at Stony Brook, Stony Brook, New York,

The Great Garbage Chase is an imaginative |o-mnute video for
children updated for the U S.. Environmental Protection Agency
froma filmstrip created al nost two decades ago by Louis |o0zzi of
Rutgers University for the National Cceanic and Atnospheric
Admnistration; 1t enphasizes the sources, transport, and fate
of marine debris in the New York/New Jersey area and 1s geared
toward primry school -age children. The video conbines

Il lustrations and photographs and uses., as its main character

two seagulls to answer the guestions, "\Were does the trash on
the beach cone fron?", and, "Wy is the trash on the beach usually
in a straight line?" It reviews the various sources-of narine
debris (e.g., boaters, recreational users of the beach, street
litter, and conbined sewer overflows) and the effects of tides,
currents, and winds to transport the floating trash onto the
beach. The video ends with recomrendations to youngsters to help
prevent trash fromentering the marine environnent and washing up
on beaches (e.ﬂ. stop littering, start recYcllng), and di scusses

I mprovenents that have been made by federal and state agencies to
conbat floatable debris.

De la Garza, Angela

Boater's and Angler's Pledge: A Regional Effort to Help Protect
I nl and and Coastal Waters Through Education and Public
Awar eness

Texas CGeneral Land Ofice, Austin Texas, USA

In order to keep our waters free of debris, it is critical to
have the participation and cooperation of the boating and fishin
communities. Boaters and marine recreational anglers use coasta
waters and tributaries extensively during their activities. The
Boater's and Angler's Pledge was devel oped as a regional effort
to help protect inland and coastal waters through education and
public awareness. This programis part of an overall effort to

educate boaters and anglers in all the GQulf Coast states. It Is
coordinated by the federal Environmental Protection Agency's Gulf
of Mexico Programand is inplemented by the individual Gulf

States.  Each person who takes the pledge receives program
materials such as boat decals, rulers to nmeasure fish, and_wall et
cards with helpful numbers fromtheir state coordinator. The key
words used in the pledge conmtnent are these: | Pledge to:
Transport to shore, for Froper di sposal, all trash generated
aboard ny boat, especially plastic, glass, and netal; Make every
effort to prevent accidental |oss of food and drink containers,
fishing gear, and other debris frommy boat; Retrieve for proper
di sposal onshore, plastic refuse, cans and other nan-made debris
| find floating in navigable waters; and, Encourage fellow
boaters and anglers to take the pledge and help to protect our

| akes, rivers and beaches.
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Marine debris is trash discarded in -waters, including |akes,
rivers, the Gulf of Mexico and its bays and estuaries. Marine
debris comes from many sources such as recreational boaters and
angl ers, comercial fishing vessels, charter boats and nerchant
ships. This debris includes cans, bottles, plastic trash and ice
bags, fishing line, and other household garbage. G| and filters
are also conmon pollutants. Marine debris has far reaching
effects. It not only harns the environnent, it hurts the

econony. Wen trash’is dunped into waters, it doesn't go away.
Wnds ‘and currents can carry it back to shore or even nove it
frominland waters to the Gulf of Mxico. Since nost of it is
plastic, it can last for hundreds of years. Each year thousands
of mammals, birds, fish and other creatures are killed, injured
or mai med by smaIIOMAn?_PIastlcs.or.becon1ng entangled in

di scarded nets or nonofilament fishing line. WIdlife are not
the only ones affected by marine debris. Boaters report that
hundreds of engines are damaged when plastic bags and ot her
debris clog water intakes or are caught in propellers. Debris

al so damages or tangles fisherman's nets. Trash on the shoreline
Is not only an eyesore, it can also become a serious health and
safety problem

Federal and state |aws prohibit disposal of plastic in al
waterways. In spite of civil and crim nal Penaltles for these
violations, there has been little obvious erfect on disposal
habits of many marine anglers and recreational boaters.

The ultimate goal of this broadbased educational canpaign is to
effect a behavioral change in waterway users who are ignorant,
carel ess, or _unaware of the cunulative effects of nmarine debris
pol lution. The Boaters and Anglers Pledge programis designed to
seek support, commitnent, and action by appealing to the
envi ronment al consci ence of recreational waterway users. Success
of the canpaign wll be h|%hly dependent on many cooperating
groups and organi zations, but npst especially on person-to-person
contact. Boaters and anglers targeted by the programare nore
likely to make a conservation conmtnent by being personally
chal l enged by friends and fellow boaters and anglers. The
Boaters and Anglers Pl edge Program hopes to make it-the "in
thing" to display Prlde I'n our coastal and marine resources, and
to render inproperly dls?osed of trash as socially unacceptabl e.
As regional pronotion, edge conmtnents, logo famliarity, and
particCi pant actions on the waterways increase in scope and
visibility, the significance and effect of this program should,
grow as well. This programw || be deenmed successful when
boaters. and anglers thensel ves make this their project!

Dubsky, Karen

COASTWATCH Europe Survey Results for Sl ow and Non-degradabl e
Litter on the European Coast, 1993

COASTWATCH Eur ope Network, Dublin, Ireland, UK
A coast al surveY including litter items found in the splash zone
e |
I

and tidenmark/intertidal has been carried out annually 1n Europe
since 1987. From national beginning (lreland) and simal |
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international pilot in 1988, the survey - run with volunteers
over a two week period each autum - has yielded > 10,000 site
returns for conpiling and analysis every year for five years now.

The paper reviews autum, 1993 results of over 14,00,0 sites (500
meter shore each) in 19 European countries, wth special enphases
on: (i) non- and slow degradable litter of nmainly marine and
port origin (fishing nets, packing straps, polyurethane and

pol ystyrene); (ii) beverage contaliners (on average counts per
site or region separating cans, plastic, and paper outer drinks
containers; and, (iii) sewage related waste.

Some conparisons between countries and seas - Baltic, Northwest
Atlantic, Southwest Atlantic, Mediterranean and first limted
Black Sea results - are made. Finally, trends with time are
suggested and these discussed in the context of both economc
parameters and political initiatives such as sales; use, reuse,
waste nmanagenent, |egislation and enforcenent, as noted by
national CWE coordinators. Recommendations to reduce marine
litter are presented.

The paper will include overheads and slides. An interactive
conput er dlsplay progranne showng litter data for select
countries down to 500 msurvey unit is avail able.

Gottshall, Gnnie
Bal | oons
Alliance for a Living Ccean, Bel Air, Maryland, USA

At the Center for Marine Conservation's first annual

| nternational Coastal C eanup coordinators' neeting in October of
1989, the coordinators were urged to have all volunteers [ook for
and report marks of identification on the debris they pick up.

This message was es eciallﬁ meani ngful to us because, in July
1988, we found on the beach in Beach Haven, New Jersey, a balloon
marked, "Easter at the Wite House, 1988". W reported this to
CMC who phoned the Wiite House. Since that tine, the Wite House
has not used bal | oons at outdoor events.

Learning early that reporting identifiable debris to its source,

t hrough CMC and directly, brought results, we began a canpaign to
have our volunteers be ‘extra careful about examning debris. W
di scovered that very little of the debris that washes up on the
New Jersey shore bears an identification...except for
ba!IoPns.” one of the debris items nost hazardous to marine

ani mal s.

We discovered that the use of inprinted balloons for advertising
and conmenorative purposes was on the rise so we conposed a
letter to be sent to the individuals and conpani es whose bal | oons
we found. This letter, without being too long, details the
dangers ball oons pose to marine life in a way to evoke synpathy
for the victimzed animals, and it provides some surprising facts
and figures.
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During the past three years we have sent dozens of these |etters
a year, and while nost are not answered, we have noticed that
there are no.regeats fromthe parties contacted. It is a slow
process but it brings results because our reporting of the

probl ems of balloons in the environment has attracted much
attention fromthe press, including netropolitan dailies.

The nost recent letter ﬁJanuary 1994) went to the mayor of

Phi | adel phi a regardln% he rel'ease of balloons at a major
center-city parade. hose bal | oons were not narked, but were
seen on television.

Rel eases of |arge groups of unmarked balloons are, fortunately,
sonewhat on the decline. Qur method of dealing with these was
through petitions. Beginning in 1988, we took petitions to the
public by having a table at fairs, festivals, etc., with
I nformation about the problemand with petitions on which we
obtained, ultimately, thousands of signatures. & believe our
petitions hel ped, together with others, to cause the Disney
Corporation to discontinue balloon |aunches.

The balloon letter can be made available to all those attending
the Conference, for use in their own areas. |t will be on the

Poster with its history and intention and with the encouragenent
hat it be used, worldw de.

In addition to the balloon letter, we have, for use on the
oster, dozens of balloons with identifying inprints, letters we
ave received in affirmative answer to ours, and the |atest news
report of balloons discovered inside a marine animal, for use in
a petition canpal gn

Hol den, Nerina

?mﬁine Debris Pollution on the Beaches of Trinidad, West
ndi es

National Rivers Authority, Wrthing, Sussex, England, United
Ki ngdom

There is increasing concern about the anount of man-made debris
littering shores in all parts of the world. This pilot study
aimed to assess the marine debris pollution of beaches in
Trinidad, West Indies, a task not undertaken to this extent on
the Island before.

The standing stock of debris on beaches on all coasts of this
island, and one of the westerly isles between Trinidad and South
America, was assessed fromone collection at each of the sites
visited. The collection involved bagging renovabl e debris
reater than 2 cmin length fromfive 1 mtransects that ran from
he water to the first obstruction/vegetation. Debris was
returned to the Iaboratorg where it was categorized by
conposi tion and exam ned by weight and nunber of itens collected,

From the survey, it was found that the majority of debris items
on the shores of Trinidad were plastic or glass and that these
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were predoninantly present as small pieces. 30%of all items
col l ected were glass (33% by weight) and 44% were made of plastic
(34% by weight).” Loading per meter |length of beach varied from
10g/m to 1112g/m Goss pollution was found on the central and
northern shores of the sheltered GQulf of Paria, which houses two
large towns with busy ports. Debris itenms were |argely

i dentifiable as of local origin by famliar packa%ln?: I't would
aﬁpear that Trinidad is responsible for nost of the litter onits
shores, wth beachgoers and "litter bugs" inland causing problens
al ong the beaches.

Education about, and enforcenent of, litter awareness can onIK
improve the situation in Trinidad. |f the problemis not tackled
ﬁpﬂ?’ the cost to Trinidad of belated clean-up operations wll be
i gh.

MG | vray, Frazer
Marine Debris on United Kingdom Beaches

Marine Conservation Society, Hairnyres, East Kilbride, England,
Uni ted Ki ngdom

BEACHWATCH ' 93 was a canpai gn designed to rai se awareness of the
roblemof litter on Britain's beaches. [Its key event was a .
each clean on 18 and 19 Septenber 1993. This involved renoving

debris and collecting data. The canpaign forned part of 3 l|arger

canpai gns:

1) The Marine Conservation Society's Ccean Vigil Canpaign

2) Reader's [l?est Beachwat ch Canpai gn _

3 E?e Center for Marine Conservation's International Coasta
eanup

The BEACHWATCH beach cl ean-up took place on 121 beaches covering
a total of 125 mles in 35 counties throughout the UK and

incl uded the Channel Islands and the Isle of Mann. 1,238 people
aogk part in the collection and categorization of 32.7 tonnes of
ebris.

The canpai gn shows that there is a worrying |evel of Pollution
froma nunmber of sources around the UK § shores. At the sane
time, it has highlighted the need for effective enforcement of
existing legislation and the concern of the public towards the
beaches.” and waters around the UK

Recomrendations:  The BEACHWATCH ' 93 canpai gn has shown.
inefficiencies in many areas regarding legislation, both its
structure and its enforcement. ~It haS alSo shown that the public
want to contribute time and effort towards the marine environment
but cannot do it alone, Local authorities must take greater
responsibility for their own areas of control so as not to |eave
the public to clean it for them However, MCS has devel oped
"Adopt a Beach", a proLect desi gned to encourage people to clean
gnd monitor their beach or coastline on a regular, long term

asi s.
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Table 1. Breakdown of debris types

Type of Material Total Number Found  Percentage
' : Breakdown
Plastic | ' 59,854 52.1
Polystyrene 7,538 ’ 6.6
Rubber 1,639 ‘ 1.4
Wood 1 1,850 1.6
Metal 12,706 | 11.1
Sewage Related - 12,799 | 11.1
Debris (SRD) : '
| Paper ‘ 5,795 5
Cloth 1,763 1.5
Glass 10,934 - 9.5

W recomend that encouragement be given to the countries who
have not yet ratified MARPOL annex V and financial support be
8f£ered to developing nations to allow themto combat narine
ebris.

Pl astics and other disposables in sewage (PODS) nmust be stopped.
W support the "Bag it and Bin it - Don't flush it" canpalgn to
end PODS. Education not to flush these itens is needed an
shoul d be encouraged.

The continuation and expansion of proiects | i ke BEACHWATCH are

necessary to nmintain pressure on ﬁol uters and authorities as

geLllas o nonitor the change and hopeful reduction of marine
ebris.

Rice, Nan
Marine Debris Education in Southern Africa

The Dol phin Action and Protection Goup, Fish Hoek, South
Africa

In 1987, concerned by the increasin? hazards which plastic
Egllutlon was p05|ng to the South African marine environnent, the
| phin Action and Protection G oup IgDAPG) | aunched a nati onal
campai gn "Save Qur Sealife: Prevent Plastic Pollution". This has
been one of the nost successful canpalgns yet run by DAPG and
has had far-reaching effects on the public, nakln%; pl asti c-
pol lution" a household word in South Africa. DAPG has _
established a national clearing house on marine plastic pollution
and wildlife entanglement where the public and nmedia can obtain
educational literature and general information.

One of the main ainms of the canpaign has been to create an
awar eness anong the various sub-groups of society and to
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translate this awareness into effective individual action. This
I nvol ved targetlng_nerchant shi ppi ng conpanies, the South African
Navy, comercial fishing companies, yacht clubs, construction,
conmercial and industrial conpanies, schools, and nany
conservation and public interest organizations as well as the
general public. Large nunbers of information panphlets and
stickers were distributed, beach cIeanjuP prograns were
instituted, and manufacturers of especially harnful products were
encouraged to use alternative technol ogies.” Some exanples of
successful product substitution include the phasing out of 6-pack
okes, removal of packing straps and Plastlc liners fromfishing
ait boxes, and the design of integral caps and seals for a
variety of marine lubricant bottles. Mre generally, there has
beﬁ? pressure to reduce overpackagi ng and to introduce refil
packs.

Awar eness was al so created anong ﬁovernnent departments and Sout h
African legislators and in 1988 the canpaign was tabled in
Par | i ament when panmphlets were distributed to nenbers of all
Houses.  South Africa pronuI%Fted MARPCL Annex V regulations in
1991 and the follow ng year DAPG | aunched its MARPCL Annex V
Educational Project wth the specific aimof educating the
comrercial fishing industry about the hazards of plastic,
Bollutlon and about the regulations. This project, brought about
y presentations, literature and notices on vessels and at
harbours, was extrenely successful in changing disposal
practi ces.

The Prevent Plastic Pollution canpaign has extended to
Antarctica, Nam bia and islands in the southern Atlantic and
Indian Cceans. Under its unbrella DAPG began morklnP on the high
seas drift/gillnet issue in 1988 to reduce incidental nortality
of non-target species fromboth active and "ghost" nets. As a
result, anti-driftnet legislation was pronulgated in both South
Africa and Muwritius, and a conputerized |[ist of Asian fishing
vessel s operating in the Indian, Atlantic and Pacific oceans was
conpiled and distributed internationally to facilitate the
efficient tracking of driftnet vessels.

Ryan, Bruce

Underwat er Debris C eanup Project
Center for Marine Conservation, St. Petersburg, Florida, USA

Marine debris found on beaches around the world is a problem that
is easy to see, and one that many people have volunteered to

cl eanup.  But what about the trash found underwater? This _
ﬁroblen1|s not seen by the average beach user, but trash does lie
I dden beneath the wafer.

Encountering underwater debris is one_ experience that SCUBA
divers wish they did not have. But divers around the world are
part of the grow ng nunber of volunteers heIpin% to identify the
sources of trash. ~Now we have eyes underwater helping to tel
the story about trash we cannot see from | and.

Anong the nore than 200, 000 vol unteers who hel ped at the 1993
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I nternational Coastal C eanup were several hundred SCUBA divers,
who used their expertise to collect harnful debris that was

entangl ed underwater. Goups of divers from Norway, |srael,
Colomnia, California, Texas, Chio and Florida, and other sites
coordi nated underwater cleanups to renove snarls of nonofilanment
line, fishing nets and other kinds of man made debris that pose a
danger to marine wildlife and divers.

The Center for Marine Conservation's Underwater Debris Program

i nvol ves divers who have an intimate relationship with the
underwater environment. The program educates divers and the
general public about the hazards of subnerged marine debris. The
underwat er cl eanup encourages partnerships with |eaders of dive
certification organizations, dive shops, clubs, boat charter
operators, community organi zations and others. Sone materials
have al ready been devel oped to educate divers in the proper way
to renove debris found underwater.

Schrader, Betsy
SPI / NOAA/ CMC Marine Debris Print Public Service Canpaign
Center for Marine Conservation, Washington, DC, USA

Governnent agencies, conservationists, and industry |eaders have
repeat edl y enphasi zed that |egislation alone will not elimnate
marine debris. Education programs are crucial to reducing the
marine debris problem To this end,, in 1987, the Society of the
Pl astics Industr SPI), the National- Cceanic and Atnospheric
Adm ni stration ( ) and the Center for Marine Conservation
(CMC) |aunched a national public service canmpaign to encourage
the proper disposal of plastic waste.

A series of print public service advertisements (PSAs) were
deveIoPed focusing on various sources of nmarine debris from
recreational boaters to anglers to comercial vessels. In 1993
new PSAs were devel oped to give a fresh, new ook to this
continuing canpaign

This display illustrates three new PSAs which have been
distributed for printing in over 60 publijcations, including sport
fishing journals, boating magazines, marine trade Publgcatlons
and others. The nessage of the PSAs range frominformng boaters
of the aesthetic destruction of the environnent caused by,
littering plastic waste, to communicating that inproper disposa
of trash is not only illegal but also endangers narine life.

Schrader, Betsy
Marine Debris Qutreach and Education Canpaign
Center for Marine Conservation, Wshington, DC, USA
Pl astic debris in ocean and coastal areas causes problens for

wildlife, boaters, and beach-goers. Sources of plastic debris
enconpass both ocean-based and | and-based sources. Ccean-based
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sources include comrercial fishing vessels, nerchant shipping
fleets, passenger cruise liners, mlitary vessels, oil drllllng_
rigs and platforms, and recreational boaters. Land-based plastic
det{lf gets carried seaward via stormand sewer drains and other
outlets.

Education has been w dely recogni zed as a crucial element in
reducing marine debris. “In 1988 the National Cceanic and

At mospheric Adm nistration (NOAA) contracted the Center for
Marine Conservation to establish and operate two Marine Debris
Information Offices (MDQs), one on each coast of the US.  The
goal of the MDIOs is to help reduce the amount of debris entering
the marine environnent by raising public awareness of the problem
t hrough educati on.

To that end, the MDI Gs educate various marine user groups and the
general public on the roles they play in contributing to the
marine debris problem and the harnful effects of this pollution
on wildlife, boater safety, and |ocal econom es.

Education efforts focus on the positive actions that citizens and
industry leaders can take, to renedy this problem such as
participating in community efforts such as beach cl eanups, boater
awar eness days, and port recycling prograns, and educating their
peers, colleagues and others ‘on the issue. The MJI Os al so

rovide information on MARPOL Annex V, the Marine Plastic

ol lution Research and Control Act (MPPRCA) and associated U. S.
Coast Cuard regulations to boaters, sport fishermen and ot her
mari ne user groups and industries.

Wth support and funding fromthe Society of the Plastics

I ndustry (SPI), the Center for Marine Conservation has al so
devel oped educational tools and conducted hands-on outreach
efforts, including pronoting a "Stow It - Don't Throw It" thene
at fishing tournaments. By enlisting the cooperation of _

t our nanent organi zers, CMC has encouraged participants at major
tournanents to bring all vessel wastes back to shore.

Through CMC s efforts, NOAA's MD Gs have become known to the
press and nedia as the primary source of information on the
marine debris problem ~ CMC and MDI O staff frequently conduct
briefings, semnars, and presentations on the marine debris issue
for the public, the press, educators, and industry
reFresentatlves. Over the past five-and-a-half years, NOAA's

MDI Os have responded to over 60,000 requests for information on
the marine debris problem

Sevin, Jennifer

O ficer Snook Program

O ficer Snook Program USCG Coral Gables, Florida, USA
The Officer Snook Programis a United States Coast Guard

SEQnsored outreach project which educates elenentary school age
children about the problens of marine debris. OficCer Snook T's a
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cartoon fish who encourages the youth to help nake a difference
today so we can all share a better tonorrow.

In 1992, the Oficer Snook Program was initiated by Mam Beach
Seni or Hi gh School Ecology Cub President, Jennifer Sevin, who is
now the outreach coordinator. To date, over 25,000 el enentary
school students have been introduced to the Oficer Snook
Program which is now spreading across the national with the help
of the United States Coast Guard. The programis being presented
and exhi bited at marine conferences and conventions; and both

hi gh school students and adults are being trained by Jennifer to
be nentors of the program

The O ficer Snook Program consists of a 45 mnute presentation
whi ch includes the Center for Marine Conservation/ vi deo
entitled, "Trashing the Cceans.” The program al so includes hands-
on activities, slides, and frequently a United States Coast Cuard
representative speaks about narine debris and U S. maritine |aws
and treaties, and answers questions from the students. Al
students receive a conE)I imentary Oficer Snook educational
coloring and activity book. Oficer Snook T-shirts are given to
all winners of the essay and draw ng contest which is held at
each school. An Officer Snook Curriculum Book is available to
hel p teachers followup on the program

The O ficer Snook Program | eaves students with a sense of
conpassion of our planet, and the hope and determination to make
a difference. In turn, the children educate their parents,
famly, and friends about the marine debris problem helping to
expand the awareness, know edge and understanding that the
Oficer Snook Pro?ram gives them Beach and bridge clean-ups and
school -wi de recycling prograns are just sone exanples of O ficer
Snook activities.

The goals of the Officer Snook Programare to preserve our

natural resources, start recycling programs at all of our

nation's ports, encourage snaller packaging of products, expand

the use of recycled materials, and continue the education and

?\r/]varenelsg of our youth about marine debris problens throughout
e world.

Sl ater, Janet

An Integrated: Four Year Marine Debris Survey/Mnitoring and
Education Programin Tasmania, Australia

Tasmani an National Parks and Wldlife Service, Hobart Cty,
Tasnmani a, Australia

This (poster) presents, the results of a four year (ongoing)
statew de survey of marine debris around the coastline of
Tasmania, Australia, and also presents how the results were used

to design a conprehensive marine debris education program that
has successfully reached the fishing industry in Australia and
the wider conmmunity, and achieved changes to reduce the amount of
debris generated by the fishing industry.
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The four year survey was designed and established by Janet
Slater, a scientific officer with the Tasmanian National Parks
and Wldlife Service in response to the grow ng %roblenlof
entangl enent of narine- life in debris. t was the first narine
debris study to be established in Australia and remains the only
statew de study of the problemin this country.

Tasmania is an island state at the southern extremty of the
continent of Australia and has the largest coastline of 5,400 km
Tasmani a i s bounded by four oceans: the Pacific and Tasman Cceans
to the east; Indian ocean to the west and Southern ocean to the
south. These waters conprise the core of the world' s smallest
marine province and also include a province with the highest
known marine plant diversity in the world. The nutrient rich
tenmperate waters around the state support an abundant fishery
which is heavily exEIO|ted_by | ocal, national and international
fishing fleets which have in recent years been the source of much
debris problems, such as entangl ement of marine manmal s, bycatch
probl ens and coastal pollution.

The growi ng problems of entangl ement of resident Australian fur
seal s, Arctocephal us Eu5|llus doriferus (one of the four smallest
seal populations in the morld% In fishing debris, especially
plastic strapping bands was the specific reason why the marine
debris survey programwas established in January 1990.

The aimof the survey programwas, and still is, to record the
quantity, types and distrrbution of the debris, identify and
target sources through education and legislation and assist in
making changes. It also ains to monitor the rate of debris
accunul ation over tinme both on a seasonal and annual basis.

Results have been anal yzed on a regional as well as a statew de
basis, so that data can also be related to land use as well as
oceani c/coastal use. For exanple, Tasmania's west coast is
virtually uninhabited w|derness with nost of the adjoining I|and
in a National Park or uninhabited due to the rugged terrain.
Thus, marine debris can be presumed to be oceanic in origin.

Surveys were conducted by National Parks and Wldlife scientific
and ranger staff as wel| as the general public over a
representative geographlc range of Tasmania's coastline, from
popul ated city beaches through to our nost isolated w | derness
ar eas.

Bet ween January 1990 and January 1994, a total of 450 surveys
were conducted at 236 sites covering a distance of 550km

Fifty states were regularly nonitored to collect tenporal data.
Of the debris recorded to date, plastic items were the nost

frequently occurring conprising 70 percent of all debris. O

this total, 40 percent of plastics are sources to both commrerci al

?Pd {%creatlona fishing (rope, nets, line, bait straps, buoys,
oats).

On a statew de basis, this represents an average of aPProxinater
454 debris items per/km On renmote stretches of coastline of the
sout hwest of Tasmania, where human visitation fromthe [and is
rare, the average nunber of items/kmis in some places 600-1000,
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|ndjcat|n8 the high rate of discardation of debris in the ocean.
A high (59 percent) of debris was nade up of items identified as
harnful to wildlife by this Departnent and the United States

Parks and WIidlife Service (Manski et al. 1991). The nost
frequently occurring and w despread of all debris itens was
fIShln% rope (13,25 percent), 50 percent of which was identified
fromthe trawl fishing industry. "Traw net offcuts currently
account for 60 percent of entanglenents of Australian. fur seals
in Tasmanian waters (Kirkwood et al. 1992). Plastjc strapping
bands conprised three percent of entanglenent debris in tﬁe first
two years of the survey but have declined to 1.8 percent since
1992 This could be attributed to the change of bait packaging
now being used by the fishing industry.

O domestic debris itens, by far the nost frequentl¥ occurring
items are plastic bags and sheeting which conprise thirteen
percent of the total debris. This figure has remained constant
over the past four years, despite w despread public awareness
canpalgns,tﬁlastlc ags continue to increase as a major packagi ng

mediumin the conmunity.

Statewi de, there has been an overall slight decrease of ten
percent of plastic debris over the past four years and a 40
ﬁercent decline of non-plastic. bottles and cans. rbmeyer t her e
as been a 20 percent increase, of foreign source plastic debris,
predom nantly of Japanese origin on our nost renote coastlines.

A conprehensi ve education program has evolved with the survey
programresulting in the growth of Australia's first fully
Integrated scientific and educational programon marine debris.
Achi evenents have been: . _

: Jhe first statewide marine debris study for any Australian
state

| Scientific study of entanglenents and ingestion of narine
debris in marine fauna. o _

| An educationprogram which has targeted the fishing industry
and associated manufacturers; the Judiciary and the w der _
communi ty through comunity participation in the marine debris
surveys; television advertising, publications, stickers and
osters; regular nedia reports; input to Fishing Industry

raining courses; and the devel opnent and inpl enentation” of
school marine debris science erM?CtS; _ _

| The first prosecution under MARPOL V 73/78 legislation for
Australia _ o

| Contribution of data to the International Maritime
Organi zation, CMC (USA); Commonweal th fisheries nanagenent and
the Japanese fishing industry and governnent.

Pre- and post MAPPCL V 73/78 ratification data so that
monitoring of this legislation could be undertaken. _

A major redesign of fishbait cartons to reduce strapping,

bands, and the subsequent |ocal reduction of entanglenent of
marine manmals in this debris.

The results of the Tasmani an study and the relationship of this
data to both international surveys and other parts of Australia,
and the possible effects of the education prograns and

| egislation on the quantity and types of debris will be discussed
in this paper.
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Snyder, John

XFc?piques for Prevention of Marine Debris at G acier Bay,
aska.

G acier Bay Qutfitters, Littleton, Col orado, USA

The Preventipn of marine debris should be an integral Rart of a
conE ete visitor nana?enﬁnt and education program The
background of the poster will display a map of the G acier Bay
National Park region. This will Tllustrate that the recreation
experiences- offered in this region are predom nantly marine
based. Individual photographs that identify the type and

| ocations of diverse marine recreation experiences that we offer
will be mounted -on the map. A graphic representation of the
increase in visitation to Gacier Bay will visually describe th
growi ng-recreation use pressures thaf the area has received. The
two types of marine debris prevention techniques that we use wll
be displayed in story board fashion. Those two techniques
include Visitor Mnagement and Visitor Education

The major elenents that conprise the Visitor Mnagenent _
techniques include: (1) The inportance of using the appropriate
visitor/guide ratios for each tYpe of recreation activity; (2)
the need to train and use only licensed guides, outfitters,
naturalists, and boat personnel; (3) the proper use of
communi cations procedures and equi pnent; (4) weather training and
the use of weather nonitoring equipnment for recreation personnel;
(5) tide tables, and the apProFrlate marine charts or guad maps
must be in the possession of all recreation personnel in
weat her proof containers; (6) contingency plans and the
availability of backup transport, medical, and comuni cations
support are required for all recreation activities; (7%_
management policy advocates catch and rel ease sportfis [n%; (8)
nanagenent advocates the photographi c procedures established by
Al aska Department of Fish and Game for recording trophy fish;
(10) for anglers and kayakers using the shore, ever¥th|ng that is
packed in nust be packed out; (11) record and report all bear
sightings and encounters.

Marine based recreation activities in the dacier Bay region
include sportfishing, whale and other marine mammal View ng,
charter and tour boat operations, and kayakln%. The region that
we operate in is as |large as New Engl and and has four tides a day
that can be over 20 feef in size. This area of Southeast Al aska
al so has the world' s largest popul ation of bears. Gven these
conditions, the major elenents that conprise our Visitor
Education techniques include: (1) an introduction to the type of
recreation experience we will be offering which includes an

expl anation of the relevant regulations and the inportance of
preventing marine debris; (2) a determ nation of the _
recreationist's skill level and the assignment of the appropriate
gui de personnel; (5) teach bear etiquette, this offers an
excel l ent opportunity-to explain the need to prevent marine
debris; (6) training in the use of tide tables, narine charts,
and quad maps is essential for ka¥akers and anglers in order to
prevent their equipnent fromfloating away and beconm ng marine
debris; (7) describe the recreation activity's clothing and
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equi pnent, needs; (8) guides describe the region as it is being

seen and this comunicates a respect for the beauty of the area;
9) guides respond to questions durln? the recreation activity;
10) gui des provide a summary of the trip-and respond to

questions at the conclusion of the recreation activity.

Ti edenmann, John

Wrking Wth Recreational User Goups to Control Marine Debris
in the New Jersey Coastal Zone

New Jersey Sea Grant, Sandy Hook, New Jersey, USA

| n response to concerns over the inﬁacts of plastics and ot her
debris in the marine environment, the Marine Plastic Pollution
Research and Control Act was Qﬁssed in 1987 to provide for U S
ratification of MARPOL Annex V, the International Requlations for
the Prevention of Pollution by Garbage from Ships. ide from
proh|b|t|ng¥}he di scharge of plastics in coastal and ocean
waters, MARPOL makes it illegal to dunp other types of trash in
inland waters and ocean waters. In, addition, owners and
oPerators of certain size-classes of vessel nust comply with

pl acarding and waste nmanagenent-plan requirements of the MARPCL
regul ations. MARPCL also requires ports and term nals, including
recreational boating facilities, to provide adequate and
conveni ent garbage reception facilities.

In 1990, the USEPA characterized the types of materials littering
the marine environment as generally originating fromthree
potential sources: |and-based sources, marine sources, and _
illegal disposal activities. Marine sources of waterborne debris
i nclude conmercial maritime activities and waste generated by
vessel s, including recreational boats. Recreational boating and
fishing contribute a variety of wastes to the marine environnent,
i ncl udi ng food_Eackaglng, beverage containers, fishing and
boati ng ?ear l'ike plastic bags, plastic fishing nets, |ight
?tICkS, | oats lures, fishing |line, buoys, and netal and wooden
raps.

In New Jersey, there are over 150,000 registered recreationa
vessel s and each year approximately 14 mllion person-hours are
spent engaged in recreational boating in coastal waters; There.
are al so approxi mately 300-400 party and charter boats operating
along the coast. Shoreside boating facilities include

approxi mately 350 conmrerci al nmarinas and boatyards. These
facilities range in size fromsmall commercial fishing docks and
smal| marinas offering. linmted services, to extremely |arge ful
service marinas.

Al though marine debris regulations have existed for a nunber of
years, not all boaters and fishermen are apﬁarentl aware of the
regul ations and their need to conply with them udi es
conducted al ong the New Jersey coast have confirmed that
recreational boating is a source of nmarine debris and results
fromrecent beach clean-ups indicate that-garbage Is still being
dunped off of recreational vessels in New Jersey coastal waters.



59

These facts underscore the need for continuing education about
marine debris.

Educating recreational boaters, fishermen, and marina owners and
operators about the problems of marine debris and the

requi rements of Annex V offers an effective neans to conbat the

8rob|en1at t he source by influencing conpliance decisions.
oluntary conpliance through education has been shown to be an
effective means of achieving the policy objectives of MARPOL
during a nunber of projects conducted at U'S. ports.

In 1991, the New Jersey Sea G ant Cpllegg Program working in
cooperation with the Center for Mrine Conservation, conducted a
denonstration RLOJECt in the Port of Manasquan- G eater Barnegat
Bay region of New Jersey that heightened public awareness about
the marine debris problem assisted boaters, anglers, and marina
owners and operators in conplying with MARPOL Annex V regul ations
and enlisted their participation in controlling marine debris.
Educational methods utilized during the project included radio
PSA's, newsletter and magazine articles, posters, brochures,
semnars, workshops, and on-site visits.

The NJ Sea Grant Programis extending the results of this _
denonstration project statew de and responding to other energing
coastal regulations that inmpact the recreational comunity by
conducting the follow ng education and outreach activities
related to marine debris,. _

- Assisting recreational boaters, fishernen, Party and charter
boat operators, and nmarina operators with conpliance with MARPOL
Annex V by providing placards, fact sheets, sanple waste
management plans, and other educational materials to them

- nducting nmarine debris semnars and workshops for boaters
and anglers at regional and statew de boating and fishing foruns
and conducting educator workshops about the problens of narine
gegnls and best management practices designed to control marine

ebris.

- Working with marina and boatyard owners and operators to

I npl ement best managenent Bract|ces for soI!d.maste.handI|ng in
order to control marine debris at their facilities in accordance
with applicable federal, state, and |ocal regulations includin
met hods of sources reduction, waste disposal, and designing an
establishing recycling prograns.

Zilligen, Jil and Barbara MIler
California Marine Debris Action Plan
Center for Marine Conservation, San Francisco, California, USA

Marine debris, ranging fromplastic bags, mlk jugs, and bl each
bottles to tires, fishing line and nets, is nore than just a
litter problem it kills marine wildlife, poses a serious health
and safety hazard to coastal residents and tourists, and is
eprnS|ve for coastal comunities burdened with repeated cl eanup
cost s.
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VWhat sets narine debris apart from other prevailing environmental
problens is that immediate solutions exist. Recognizing this
fact, the Center for Marine Conservation brought together a
diverse coalition of federal, state and |ocal agencies, industry,
citizen organizations, scientists, educators and individuals to
formthe California Marine Debris Steering Conmttee in 1989,

The fﬁeerln? Committee was charged with. evaluating the narine
debris problem exploring its solutions, and recomendi ng | oca
and state actions to reduce nmarine debris in California.

After extensively researching the marine debris problemin
California, the Steering Conmittee devel oped the "California
Marine Debris Action Plan." The "Action Plan," printed in June
1990, is divided into three nmajor components: The Problem The
Solution, and Recommended Action. The Problem describes the
adverse inpact of marine debris and the _conposition and sources
of trash found on California beaches. The Solution outlines what
is being done to address the problem The Recommended Action
outlines 22 specific action itens recomended by the Steering
Commttee. The items fall into four general areas of action
enforce laws that reduce marine debris, educate the public,
continue research for new solutions, and enact |egislation.

| npl enmentation of the "Action Plan" is involving public and
private efforts. In the four years since the document was
ubl i shed, rmuch progress has been nade, but nmore work remains to
e done. The Center for Marine Conservation and the California
Coastal Conmmi ssion have devel oped "Save Qur Seas," a
conpr ehensi ve nmarine debris education programfor grades K-12.
The Center is also working with the commercial shipping industry
to develop a "zero discharge" programin which no solid wastes,
except food wastes, wll be dunped overboard.

Efforts by other groups to inplenent the Action Plan's
recommendat i ons incl ude: _ .
. Coastal Resources Center conducted a Pilot Port Recycling
Project at Pillar Point Harbor. This successful nodel project,
which instituted recycling of plastics and other itens', wll be
replicated in several ports throughout California.
The California Department of Boating and Waterways is
distributing marine debris educational materials to narine
retailers, Coast CGuard Auxiliaries, and recreational boaters
-The California Fish and Game Comm ssion hasinserted a
Raraﬁraph explaining MARPOL Annex V in the state "Angling
egulations,” a free publication which lists all California
fishing regul ati ons and applicable health notices.
The California Integrated Waste Management Board has agreed to
review waste managenent in marine areas and offer technica
assistance to ports and marinas when necessary.
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Zilligen, Jil and Barbara MIler
Save Qur Seas Marine Debris Curriculum Awareness to Action
Center for Marine Conservation, San Francisco, California, USA

The Center for Marine Conservation's Pacific Regional Ofice, in
conjunction with the California Coastal Conm ssion, devel oped
"Save Qur Seas," a conprehensive marine debris education program
for grades K-12. The education program consists of a new
curriculum anthol ogy, a teacher trarning network, and grassroots
events. The program offers both practical approaches to restore
the environnent, and a tangible first step toward enmpowering
students to become active in their comunity and world. Students
actively learn science concepts and devel op an appreciation for
the environment, which in turn helps ensure their w se use of our
dwindling natural resources. Students personally tackle the
probl em of marine debris, and have an opportunity to make a
difference in solving that problem

Each unit of the curriculumbegins with an activity illustrating
the inportance of the marine environment and the potential harm
caused to this environnent by marine debris. Subsequent
activities explore specific problens of marine debris in greater
detail, and each unit contains a cleanup activity designed to
expose students to their environnent and the inpacts of marine
debris first hand. The curricul umbridges the gap between
coastal and non-coastal communities with activities such as the
cl eanup, which can be done at a beach or even in a parking lot or
pl ayground, and a stormdrain stenciling act|V|tY, oth of which
Illustrate the connection between litter on the [and and inpacts
on the marine environment. Additionally, these activities help
students realize their potential as involved menbers of their
conmuni ty.

The teacher training network is led by workshop facilitators, who
are educators and environnental professionals trained by Center
for Marine Conservation and California Coastal Conm ssion staff
to lead marine debris teacher training workshops. In addition to
famliarizing teachers with the marine debris curriculum the

wor kshops expose teachers to a wi de range of educational

resources and open lines of comunication and infornation
exchange between the environnental conmunity and teachers, as
wel | as encourage educators to build partnerships with | ocal

agenci es.
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Sources of Marine Debris: Coastal Urban D scharges

Arnol d, Gael
Litter Associated Wth Storm Water Discharges in Auckland Gty

Centre for Conservation, University of Auckland, Auckland, New
Zeal and

Stormwater debris fromcomercial, industrial and residential
catchnments in Auckland Gty were sampled for one year to estimate
the scale of litter discharged from Auckland Gty into the

coastal marine area in this manner

Three storm water catchnments representative of each |and use type
were selected and debris in the stormwater nonitored bY t rappi ng
material in the discharges in 19 mmwre nets placed on the

outfall pipes. Debris was collected meekly, categorized as
either hard plastic, sheeting and fibers, foamplastic, glass, .
alumnum tin/steel, paper/cardboard or other, number of itens in
each category and the dry weight of each sanple was recorded.

Conparison of the nunber of itens associated with |and use types,
showed that industrial areas were a major soyrce (9.69 itenms Ha
day 7) followed by commercial (3.33 itgms Ha day ) and
residential areas (1.22 itens Ha ™~ day ).

Many of the debris itens associated with the inpdustrial area
sanpled were snall V|r?|n plastic granules. Conparison of the
nmass of debris showed the commercial areas were the greatest
pol luters (3-7g Ha'~ day " ) followed by industrial and
residential areas (2.42g - 1.46g Ha = day ~, respectively).

The proportions of each category of debris fromstormwater were
conpared with those collected on the beaches of near shore
islands in the Haruaki Qulf. Those naterials which float and
degrade slowy (e.g., hard plastic, foamplastic and sheeting and
fibres) were represented in simlar proportions in each area.

This indicates that stormwater may be a significant source of
these materials in near shore marine waters, large heavy itens
such as glass are frequent on near shore i sl ands but hardly found
in stormwater.

The great est proEQrtion of stormwater debris is paPer and
cardboard, but this is Eoorly represented on the Islands
suggesting that it breaks down in water and does not cause |ong
term marine debris problens.
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Bruner, Ronald
Elimnating Plastic Resin Pellets fromthe Marine Environnent.
Society of the Plastics Industry, Washington, D.C, USA

Elininatin? the loss of plastic resin pellets into the marine
environment is the goal of Operation Cean Sweep, a plastics

I ndustry-w de awareness and education program being conducted by
The Society of the Plastics Industry, Inc.” (SPl). The programis
aimed at everyone that nmanufactures, transports, handles and uses
resin pellets.

Resin pellets are the raw material of the plastics industry.

They are_inert and non-toxic. Plastic pellets. are believed to be

?. otential hazard, however, if ingested by seabirds and marine
ife.

Soon after this concern was brought to SPI's attention in 1986,
we began briefing resin conpanies, some of which already had
resin contalnnent prograns; others have since taken action
Educational materials were produced stressing the message t hat
resin pellets should be contained, reclained or disposed of

properly.

In 1987, SPI's Board of Directors approved a policy which stated
In part: "SPl is dedicated to morklnP with its menber conpanies
to elimnate circumstances that result in resin pellets being

| ost in manufacturing or transportation and possible rendering
harmto animal or marine life that mstake the pellets for food."

In 1991, working with its resin-producing menbers, SPI devel oped
a Pellet Retention Environmental Code. The mmjor resjn conpanjes
whi ch signed the voluntary Code have commtted thenmselves to the
total containment of plastic pellets throughout the pellets' life
span and to operating in full conpliance wth environmental |aws
and regul ations pertaining to pel et containnent. The fol | ow ng
year a Processor s Pledge was devel oped to include those who
process resin pellets into products.

Operation Cean Sweep was |aunched at SPl's triennia
international trade show in 1991. It is a nultifaceted program
to assist the plastics |ndustr¥ at every level to address and
solve the problem of resin containment. =~ There are three key
conponents to Cperation Cean Sweep:

1. Conmtnent to the goal of zero pellet |oss _

2. Changes in behavior and procedures to elimnate or contain
sgllled pellets o o _

. Changes in equipnent and facilities to elimnate or contain
spilled pellets.

Operation Cean Sweep supPorts conpani es with a conprehensive
educational programto help theminformand notivate enpl oyees
and identify and remedy problens in behavior, procedures,

equi prent and facilities that cause pellet loss into the
environnment. Mre than 20,000 copies of materials have been
distributed to plastic conpanies in the United States and abroad
since the program was |aunched. Operation Cean Sweep stresses
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teamwork.  Senior management must set the tone. But the nen and
wonen who work on the floor, on the docks, in the warehouses,
driving the trucks and forklifts, making the connections, taking
the sanples and packing the bags -- they all must be involved in
finding solutions and Inproving the way our industry operates.

SPI's conmitnment to the environment extends beyond resin pellets.
In its 1987 policy statenent, our Board of Directors said: "The
SPI supports the re5ﬁ0n5|ble use of its industry's materials and
Broper di sposal of those products when they become waste.

}astlcs shoul d not be discarded into the ocean or any other body
of water."

In sup?prt of this policy, SPl has:
- Testified before Congress in support of Annex V of the MARPCL
Conventi on . . . . _
- Supported financially and otherw se najor donestic and
i nternational beach clean-ups (as have a nunber of nenber
conpani es) . o . .
- Devel oped an ongoi ng public information canpai gn about the
Bgoper di sposal of plastics in cooperation with the Center for
rine Conservation (CMC) and the National Oceanic and
At mospheric Admi nistration (NOAA)

Cooperated with the U S. Environmental Protection Agency in
the research and preparation of the report "Plastic PelletS In
The Aquatic Environnment: Sources and Recommendations." _

- W also are pleased to be a sponsor of the Third International
Conference on Marine Debris.

Durrum Emet
Floating Debris in the Anacostia River

District of Colunmbia Department of Public Wrks, Washington,
DC, USA

This poster describes a pilot project undertaken to control
floating debris on the tidal Anacostia River. Besides bein?
unS|ght(¥, floating debris limts spawning areas and hapitat for
fish and benthic organisms and disrupts aquatic vegetation that
stabilizes shorelines and wetlands. Floating debris interferes
with recreational boating and fishing. Left unchecked, floating
debris from the Anacostia Basin ultinmately reaches and degrades
habitat in the Chesapeake Bay and the open Atlantic.

The abatenent project was designed to address debris control
problems intrinsic to the Anacostia Rver, i.e., strong tidal

I nfluence, relatively low flow rate, many conbi ned sewer outfalls
écabg, l'ong turnover time (up to 90 days), and many nudflats and
eltas exposed at |ow tides.

This paper describes the project, its objectives, nethodol ogies,
and results. The nmain objectives were to identify the sources,
the type, and the quantity of floating debris; test nethods and
eqU|Pnent for controlling floating debris; docunent nethods and
results for use in other jurisdictions with roatlnﬁ debris
problems in simlar urban stream systens;-and use the experience
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ained during this USEPA funded pilot study to establish a |ong-
ermfloating debris control operation for all District
wat er ways.

The pilot program has had a visible effect on reducing floating
debris on the tidal Anacostia River. The testing and eval uation
of various floating debris control neasures, equipnent, and

per sonnel depl oynment strategles demonstrated the nost practical
and cost-effective, neans of controlling floating debris on the
river.

The obvious, effectiveness of the project was the inpetus behind
t he establishment and funding of a permanent floating debris
gggérol program for District of Colunmbia waterways in March

Hal perin, Laurie
MIlion Points of Blight Network
Center for Marine Conservation, Hampton, Virginia, USA

Non- poi nt source pollution, or "pointless" pollution, originates
from many different places. Some of this Pollutlon IS created
when rain washes pollutants such as cigarette butts, street
litter, pet wastes, oil and grease, and excess fertilizers and
pesticides, down storm drains., Oher types of non-point source
?ollutlon are caused by.varlous_land-use practices, including
armng, tinber harvesting, mning, and construction. The
Environnental Protection Agency has determ ned that non-point
sougfe pollution is a |eading cause of our nation's water quality
probl ens.

| n Novenber 1990, the EPA issued a final rule to inplenent
Section 402(p) of the Clean Water Act, federal |egislation ained
at preserving the quality of America's waters. This final rule
requires citres with populations greater than 100, 000 that have
separate storm sewer systens to obtain a National Pollution

Di schar ge EI|n1nat|on_§ystem (NPDES) permt. A main conponent of.
this stormwater law is to educate the public about storm water
run-of f and non-point source pollution and what the% can do to
help reduce it. For this reason, many cities have become
interested in stormdrain stenciling to help themconply with
these regul ations.

The Center for Marine Conservation's national MIlion Points of
Blight stormdrain stenciling canpaign alerts people to a problem
that they can correct through responsible behavior. Mny people
don't realize that the. stormdrains in their nelghborhoods are
direct links to nearby streans and rivers,. and ultimtely, the
ocean. The goal of MIlion Points of Blight is to educate the
public, both-"in coastal and inland states, about this direct
connection between stormdrains and |ocal waterways. Wth help
from volunteers, one mllion stormdrains across the country wll
be stenciled with clean water messages such as "Don't Dunp,
Drains to Waterway" to help nmake that connection.
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MIlion Points of Blight serves as a national network for
established stormdrain stenciling Prograns run by state and

| ocal governnment, as well as several non-governnental groups.
Stormdrain stenciling is not a newidea; in fact some

organi zations have been conducting such projects for years, but
the Center believed that it would be hel pful for these groups to
becone part of a network to share ideas and success stories. In
addition, MIlion Points of Blight serves as a guide for

i ndi vi dual s and groups which do not have stormdrain stenciling
programs in their areas. The Center provides educationa
materials on non-point source pollution and stencils to those who
want to get stenciling started in their comunities.

There are currently 89 on-going stenciling projects in 32 U.S.
states and Canadi an provinces that are part of the MIlion Points
o{ BIJPPtdnetmork, w th docunentation of over 100,000 drains
stencil'l ed.
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SESSION VI POSTERS

Sources of Marine Debris: Rural, Coastal and Upland D scharges

Bai rd, David
Clean Islands International Caribbean Project
Cean Islands International, St. John, New Brunsw ck, Canada

Element 1. It is Brpposed to establish a detailed scientific
study of beach debris in the w der Caribbean, consistent with the
procedures devel oped for other projects. This would be simlar
to the Marine Debris Pilot Mnitoring Project, carried out by the
University of Puerto Rico and those being devel oped by the EPA
for the US. coastal beach debris sanpling program hat is
sanpling transects of specific target beaches are done on.a .
nmonthly "basis. In the Wder Caribbean, we would be starting with
a series of target beaches (in the order of 12) scattered

t hroughout the region. A detailed consideration would be given
to actual site selection for the [ong term study.

Element 20 Once the study in Elenent 1 is well established, we
wi || expand the scope of the study area to eventually enconpass

every country in the region. It 1s expected that the research
project wll span five years to a full inplenentation in all 29
countries. Inplenentation plans will allow for the monitoring

process to carry on for a further period beyond that tine.

Met hodol ogy: The actual sampling programw || be started by the
team above, in the conpany of local individuals or groups, such
as a school or college class fdegendlng on the specific island or
comunity). These people would be trarned in the nethodologx_to
be used for the project duration, as they will take stewardshi

of the continued-data acquisition. The project scientists would
carry out periodic follow up nonitoring with the local groups, to
ensure consi stency.

El ement 3: To be devel oped concurrently with the scientific
research, above, will be an educational outreach program for each
countr% invol ved. Discussions would be held with the educators
of each country, to develop a sense of, and a sensitivity to,

t heir educational needs in our devel opnent of a Marine Debris and
Solid Waste Curriculumfor the Wder Caribbean Region. The
framework woul d al so be established for the devel opnent of
teacher in-service workshops, and the custom zation of the
curriculumto each country as required. This too, would be a
staged inplenentation, requiring about seven years to fully
inplement in all 29 countries.

Element 4: As an extension to Elements 1 and 2, the research team
shoul d devel op a conputer data base for the. beach debris data

col | ect ed. his computer system would provide for the
establ i shment of a telecomunications [ink to the data base and
for the addition of data acquired by-others. Further, |inkage of

information to an -electronic atlas are to be explored as part of
this project.
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Baird, David
Sources of Beach Debris: Geat Guana Cay Abaco; the Bahamas
Clean Islands International, St. John, New Brunsw ck, Canada

In April 1992, a dozen environmentalists and solid waste
E[OfESSIOHa|S gathered on the island of Geat Guana Cay, a ten
iloneter long barrier island on the northeastern edge of The
Bahamas.  Thelr purpose was to work on a number of isSsues ranging
fromalternatives for an inpending dunp closure to a Center for
Marine Conservation docunmented beach clean up. ~ Several community
awar eness and school education projects were incorporated into
the week's activities.

Foljov+u8 visits were nade to this island in Cctober 1992 and
April 1993, where anong the activities, additional documented
beach cleanups were carried out. ~Although not a true scientific
study, there are sone enpirical views on the origins of beach
debris at this location. The main beach faces nhortheast, onto
the open Atlantic Qcean, exposed only to open ocean currents.

The harbor beaches, along the southwest-side of the island front
on the nore or less enclosed Sea of Abaco.

In the documentation, we observed a significant reduction in
debris encountered after the first. clean up, indicating.

rimarily, a long termaccunulation on the -ocean beach. The
arbor beach saw a major sustained reduction purely as a result
of local awareness. e residents stopped throw ng ol d boat
nmotors into the harbor, and hired a caretaker to groomthe beach
of incidental litter. The school children placed litter
containers through out the community and along the path to the
ocean beach, thus capturing that which mght otherw se becone
eventual |y marine debris.

Qur poster display describes the work that the O ean Islands
International has carried out on Great Guana Cay. [Included are
phot ogr aphs and rel evant docunentati on.

Bormanis, Peter and Inara Briede

§OﬂE Aspects of Water Pollution in the Rga GQulf and the Baltic
ea

Keep Latvia Tidy Foundation, Jurmala, Latvia

In this paper, the Keep Latvia Tidy Foundation analyzes not only
traditional and civilian sources of narine debris (a?rlculture,
industrial waters, vessels, etc.), but also the rarely nentioned
marine debris of mlitary origin (poisonous weapons sunk at sea;
sea artillery and rocket polygons; after-effects of ignition
borbs blasted at sea, etc.).. Anber searchers, particularly
children, are frequently burned after picking up phosphorous
materials that resenbl e anber. These incidents occur along the
Latvian coastline which stretches for 500 kilonmeters along the
Baltic Sea. The coastline is undisturbed, wth unspoiled habitat
that few Western countries can inmgine. These areas were off
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limts durinﬁ the Soviet Union era. Latvian sea waters and
shores are therefore a perfect place for wildlife, recreation and
tourism  Other itens in our poster include:

1) General information about the activities of the non-
government organi zations (NGO s) connected with nmarine debris
robl ens (naneky, Coalition Clean Baltic Riga Branch,
nvironnmental Protection Club of Latvia and Keep Latvia Tidy
Foundation); o o

2? CGeographi cal peculiarities and other characteristics of the
@l f of Rigas;
3) Main sources of marine debris in Latvian waters; _
4) Practical work and results of the NG network in Latvia.

Hal |, Martin, Marco Garcia, Al ejandro Pares-Sierra, and
Pabl o Arenas

The Use of a Drift Mdel to Sinulate Trajectories of Floating
oj ects and Marine Debris Entering the Coastal Areas of the
Eastern Pacific Ccean

bgker-Anerican Tropi cal Tuna Conm ssion, San Diego, California,

A 1.5 reduced-gravity, non-linear nodel was used to obtain the
underlying ocean currents of the Equatorial Pacific Ccean. the
model was forced using realistic values of wind speed and
direction obtained fromthe Conprehensive QOcean-Atnospheric Data
Set (COADS). The nodel equations were integrated from 1971 to
1987 to obtain nnnthl¥ matrices of current vectors and thickness
of the upper |ayer. hese matrices were the input of a
Lagrangi an sinul ation nodel used to predict and analyze the
trajectories of floating objects entering the eastern Pacific
Ccean through five selected |ocations near the mouths of major
rivers of the region.

The aspects studied for each location included (1) direction,

vel ocity and other characteristics of the trajectories of objects
entering the location's vicinity, (2) the influence of the origin
of the object on its final destination;, (3) seasonal variation
(especially in relations to precipitation patterns) and annual
variation 8%nth enphasis on the inpact of El N no events) in the

trajectories of objects with a conmmon origin.

The main conclusions are that: . .

1) Through either cyclic current patterns or oscillating north-
south movenents, nost objects are retained relatively close to
their source for considerable periods; .

2)_ﬁ5act|cally all the transport offshore occurs along |0°N
corridor;

3) El Nino events alter the patterns substantially, increasing
the velocity of the offshore novenents of the objects, but always
along the I10°N corridor.

There are many other potential uses for the drift trajectories,
annn? them studies of biological, geographic and chem cal cycles
involving the floating objects, distribution of marine debris
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distribution of juveniles of marine organi snms such as sea
turtles, and regional and transoceanic dispersal of pollutants
and | arvae.

MacDonal d, Lynne, Ralf Boulon, and Julie Wi ght

The U.S. Virgin Islands Cean Roads -- Clean Reefs Canpaign, A
Mul ti-Agency Approach to Addressing Marine Debris

University of the Virgin Islands, Mrine Advisory Service, St
Thomas, U S. Virgin Islands

Educational efforts that address marine debris in the United
States Virgin Islands, as in all coastal and insular areas, nust
target a nunber of diverse audiences. Sone of the prom nent
marine resource user-groups include: beach-%oers and picnickers
commercial and recreational boaters and fishers, and
shipping/transportation interests. In order to effectively
address all of these "target-audiences a nunber of agencies and
organi zations in the Territory have joined forces to eveIoP t he
marine debris educational program"C ean Roads -- Cean Reefs"; a
Rrogram adapted from the U S ~Environnenta. Protection Agency
egion 2 "Clean Streets/C ean Beaches" canpaign. This
col' | aborative effort by the Unlver5|%% of the Virgin Islands'
Mari ne- Advi sory Service (VIMAS) and Cooperative Extension Service
CES), the Government of the U'S. Virgin |slands (Department of
| anning and Natural Resources' Division of Fish and Wldlife
DFW, Public Wrks Departnment (DPW and the Departnent of
ducation's Environmental Studies Program (ESP)) allows each
agencY_to work with the user-%rpup(s) with whomit has
established relationships to build nore "personalized" prograns
upon, each target-audience is nore receptive to the canpaign's
‘nessage." At the same time this approach allows program,
material-. and information-sharing among their participating
agenci es, thereby preventing/reduci ng redundant efforts in
program devel opment. This rncreased efficiency in program
devel opnent allows efforts to be directed with greater
effectiveness and to a broader audience than a solitary effort by
any individual agency could achieve.

This poster presentation illustrates the various materials used
by each agenp¥.|n the Cean Roads -- C ean Reefs canpaign to
address specific audiences. It also highlights the canpaign's

comon thene that marine debris is aesthetically, economcally,
ﬁnﬂt?PV|ronnEntally harnful, as well as threatening to human
eal th.

The Virgin Islands Cean Roads -- Clean Reefs Canpaign is funded,
in part, by the U S. Environmental protection Agen%Y Regi on 2,

t he Professional Association of Dive Instructors (PAD), and Maho
Bay Campgrounds, Inc., St. John, USVI.
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O Hara, Kathy
Marine Debris Qutreach Canpaign in the Wder Caribbean
Center for Marine Conservation, Hanpton, Virginia, USA

During an 11-nonth study in 1993, the Center for Marine
Conservation surveyed individuals in 29 countries in the Wder
Cari bbean about the problemof |itter on beaches, and the sources
of that litter. A report entitled, Marine Debris Qutreach
Canpaign in the Wder Caribbean, prepared for the United Nations,
has been published. . _ o

Based on interviews, literature searches, on-site visits, and
data collected during volunteer beach cleanups, both Iand-based
and ocean sources of coastal |itter were identified as
contributing to the problemof narine debris.

This display features exanples of upland discharges of litter
that eventually become marine debris. Sources of this debris
include littering by the general public, runoff fromstreets and
rivers, beach visitors, open dunp sites, coastal dunping, and

i nadequate sewage treatment systens.

In the Caribbean, each island nation suffers fromtrash

i mproperly disposed of by a neighboring island. The term "trash
trading" ‘indicates that what starts out as litter froman upland
source, can, due to rains, and wnds, eventually reach the sea
and float to the shores of another island. Thus upland trash
frPn1§ne i sl and often becones a coastal problem for another

i sl and.

| mproper solid waste disposal practices have negative effects on
coastal areas. These include, destruction of aesthetic beauty,
injury to beach visitors, negative inpacts on tourismand |oss of
incone from tourism cleanup expenses, destruction of narine
ecosystems, harm to coastal and marine wldlife.

Education prograns about solid waste issues and marine debris
shoul d be directed to both the | ocal Bopulat|on as well as
visitors. The general public should be inforned about proper
di sposal of plastic food packagi ng, and domestic househol d
wast es.

A successful canpaign will involve |ocal people in the planning
of educational materials, be island specific, and be
multilingual. The International Coastal C eanup, with data

. : \ p
collection, is cited as an education, conmunity based proj ect
that is hands-on in nature, and helps to solve the litter problem
from of fshore and |and-based sources.

The Center's outreach plan includes working with specific sources
of debris, holding workshops, and devel oping public service
announcenents.  Phase |l includes establishing a monitoring
9rogran1on debris and seven other community based activities.

he canpai gn hel ps residents, visitors, and the international
comuni X realize the need to elimnate marine debris fromthe
waters of the Wder Caribbean.
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Sweeney, Vincent D.
Pol lution of Castries Harbour, St. Lucia, West Indies.
Caribbean Environnental Health Institute, Castries, St. Lucia

The city of Castries is the capital of St. Lucia, an island of
aﬁprOX|nateLy 238 square mles located in the Eastern, Caribbean.
The poPuIatlon of Castries is approxinately 60,000, alnmost 50% of
the island's total population of 140,000. " This densely popul ated
city is characterized by nmany of the problens typical of small

I sland devel oping states, such as poor liquid and solid waste
managenent systens.

Castries Harbour, renowned for bein? one of the nost picturesque
harbours in the Caribbean, suffers fromsevere pollution problens
froma variety of sources, including port related activities
sewage and, npst notably, the Castries River. The Castries

River, which enpties into the harbour, can be transforned by a
downpour of rain froma trickle to a ra%;ng torrent. This
phenomenon, conbined with the practice by many of the residents
of the city of disposing of their domestic waSte into the
"nearest gully" (usually a tributary to the Castries River),
results in large volumes of solid waste being deposited in the
harbour. Mich of the waste includes floatable debris which does
not make its may out to sea, but accunulates, instead, in the
many inlets of the harbour, creating an unsightly and potentially
hazar dous nui sance.

Al t hough Part.of the problem can be attributed to the poor solid
waste collection systemin Castries, a nmajor cause can be the
| ack of public awareness related to pollution and also the
attitude of many persons that "it is okay to dunp in the drains.
and ravines since after it rains the problemis gone away." A
mej or challenge facing St. Lucia, and nuch of the Wder
Caribbean, is to educate the general public on the ills of
?ollut[on, fromindiscrimnate dunping and otherw se, starting at
he primary/ el ementary school |evel and using the w dest possible
media exposure. It is clear that unless attrtudes change,
techni cal approaches will have limted success.
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SESSI ON | POSTER MANUSCRI PTS
Amounts, Types and Distribution of Marine Debris

Baba, Norihisa and Masashi Kiyota

Di stribution and Characteristics of Marine Debris in the North
Paci fic Qcean, 1989-1990

National Research Institute of Far Seas Fisheries, Fisheries
Agency, Shim zu, Japan

Abstract

Distribution and characteristics of marine debris in the North
Pacific and in the Bering Sea were studied using sighting data
collected at 77 daily transect lines fromJune to August in 1989
and 1990. Total distance S#{veyed was 17,125 km and the sighting
area was a total of 6,850 knf. ~Petrochem cal products (e.g.,
nylon, Styrofoam vinyl, polyethylene goods etc.), conposed 76.2%
of the total of 3,440 §|eces of debris sighted. " OQher debris
consisted of glass (3.2%, metal (1.3%, wood (10.7% and natura
log (8.6% . I shing debris accounted for 18.3% of the total
etrochemcal debris; gillnet floats alone accounted for 15.0% of
he total petrochem cal debris. 'Fishing net fragments were mnor
conponents of the total of marine debris observed. They were
observed mginly in the central North Pacific. Den3|t¥
(nunber/knf) of marine debris was high in the coastal areas off
northern Japan and off North Anmerica, and low in the Bering. Sea
of fshore areas off Al aska, Kancthatka, and Kurile Islands. = The
hi ghest densities of marine debris occurred in the central North
Paci fic northeast of the Hawaiian Islands. These data, suggest
that marine debris in the North Pacific may be concentrated in
the northeastern area off Hawaii by a |arge gyre current.

| ntroducti on

Conveni ent goods, such as plastic, vinyl, Styrofoametc., have
been created as human |ife devel oped, and these mannade products,
have been accunulating in the ocean. Mny surveys and education
prograns on marine debris have been conducted and their results
were reported at the 1st and 2nd Marine Debris Conferences held
in Hawaii in 1984 and 1989, respectively. Mo et al. conducted a
sighting survey of marine debris in the North Pacific and
reported that density of marine debris was high in the coastal
area of land and in the area between 25°N-30°N and 170°W13C0°W
Furthernore, Day et al. reported that highest density of marine
debris %enerally occurred in the Japan Sea and near shore Japan
Water, Transitional Water, and Subtropical Water. Mtsunmura et
al. estimated that floating debris may gather in the eastern and
western regions of the md-Pacific, though nobody surveyed those
places. Objectives of this study were to study the distribution
and characteristics of marine debris in the North Pacific and
Bering Sea, and to confirm whether or not nmarine debris in the
North Pacific gathers in the northeastern area off Hawaii .
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Material s and Met hods

V¢ conduct ed sighting surveys of marine debris fromJune 4 to
August 9 in 1989 and fromJune 2 to August 4 in 1990 in the North
Pacific and Bering Sea. In 1989, the research vessel cruised off
northern Japan, along the 40°N line from 160°E to 160°W thence
south along the 160°WIline from40°N to Hawaii; thence along 30°N
from160°Wto 130°Woff California; thence to the Gulf of Alaska,
near shore off the Aleutian Islands, the Bering Sea, off
Kanchatka and Kurile Islands, and returned to Japan (FI%. 1. 1
1990, vessel cruised alnost the same track-as 1989 except al ong
about the 47°N line from 160°E to 130°W (Fig. 2).

Slghtln?s were conducted by one or two persons fromsunrise to
sunset fromthe flying bridge (pilot house in rain). Binoculars
were used only to confirmkind and nunber of debris. Wen
visibility was |ess than about 300 m the survey was interrupted
but vessel continued to cruise. Cruising speed was about 10 knot
whil e S|ght|n?. (bservers rotated every hour between the flying
bridge and pilot house.

n

Wien debris was observed, time, |ocation, nunber, size, type of
debris, and distance from vessel to debris were recorded. = Ship's
position, weather, wind direction, wind force, air tenperature;
and surface water tenperature were recorded every hour while

Crui sing. Tyﬁes of debris were categorized as fishing net
fragments, other fishing debris except fishing net, plastic (ny-

| on, vinyl, polyethylene etc.), Styrofoam glass goods; neta
goods, wood, natural log, and others. Debris was recorded as a
code (Mo and Takehana, 1987).

Sighting data were analyzed_bﬁ sea regions, off northern Japan,

| ow (about 40°N line) and high (about 47°N line) in the western
North Pacific, central North Pacific (about 160°WIline from 40°N
to Hawaii), low (about 30°N line) and, high (about 47°N line) in
the eastern North Pacific, off California, in the GQulf of Al aska,
near shore of Aleutian Islands and Bering Sea, and off Kanthatka
and Kurile Islands. Sighting width of observer (200 was
estimated by nunber of pieces of-debris per perpendicul ar
distance (Fig.3). Research area was calculated nultiplying the
sighting width by research distance.

Resul ts
Amount of marine debris

3,440 pieces of debris were observed in a total distance of
17,125.1 kmduring the whol e research periods. Nunber of pieces
of debris per | kmresearch distance was 0.20 fragments through
the entire research period. The type of nost abundant debris was
petrochem cal products (nylon, Styrofoam V|nyl, pol yet hyl ene
goods etc.), i ch conposed 76.2% of the total of 3,440 debris
sighted. Oher. debris consisted of glass (3.2%, metal (1.3%,
wood (10.7% and natural log (8.69% (Table 1). Plastic debris in
petrochem cal products except Styrofoam occupied 43% of the tota
3,440 debris sighted and styrofoamwas 20% (Fig. 4).
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Fi shing debris accounted for 18.3% of the petrochem cal debris;
il net floats alone conprised 15.0% of the total petrochem ca
ebris.  Fishing net fragnents (35 traw net fragments, 27

gillnet fragments, 3 unknown net fragments) were mnor conponents

of the total Fetrophenlcal debris observed (Fig. 5). As the
results of collecting the fIShIn? net fragments, weight of two
fishing net fragments were nore than several hundred kil ograns.

They consisted of many kinds of traw nets, gillnet, ropes, and

other strings, and those fragments were bound (Photo 1). Fishing

net fragments were mainly observed fromJune 24 to 30 in 1989

while cruising in the central North Pacific (Fig.

Density of marine debris

Densi t (nunber/knf) of marine debris was high in the centﬁ% of
North Pacific (about 160°WIline from40°N to Hawaii, |.0/k g
and off North America (0.6/knf). It was low in the Bering Sea
of fshore area off Alaska, Kanthatka and Kurile Islands (under
0.2/kn2).  The highest densities of marine debris occurred in the
northeastern area off Hawaii (1.4/knf ) and the coastal area off
northern Japan (1.3/knf). Distribution of plastic debris density
were simlar to that of total debris density except off Califor-

nia (Table 2
Distribution characteristics of nmarine debris

Percentages of marine debris observed in the North Pacific and
Bering Sea are shown in Table 3. Percentage of wood and natural
| og were higher than 14.4%in the Bering Sea, offshore area off
Al aska, Aleutian |Islands, Kanchatka, and Kurile Islands except
high latitude (47°N line) of western North Pacific (53.1%.

the ot her hand, percentage of petrochem cal products were higher
than 82.1% of f northern Japan, central North Pacific, and in the
north eastern area off Hawaii and low, |ess than 46.7% off
California, Alaska Bay, Aleutian Islands, Bering Sea, off
Kanthat ka, and Kurile Islands.

Di scussi on

Distribution of total density of marine debris in this study was
simlar to results of Mo et al. and Day et al. Density of wood
and natural [og were higher in the north area and [ower in the

m ddl e area of North Pacific. On the contrary, density of _
petrochem cal products was higher in the mddle area and | ower in
the north area of North Pacific. This result may be related to
human popul ation and nunber of towns.

Mat sumura et al. reported that marine debris in the North Pacific

may accunulate in the northeastern area off Hawaii . DensitY of
marine debris was highest off northern Japan and in the north-
eastern area off Hawaii. This tendency was shown on change of

dai |y nunber of Styrofoam vinyl, polyethylene, plastic observed
in 1989's survey (Fig. 7) and 1990's survey (Fig. 8).
Furthermore, many fishing net fragnents were observed in the
northeastern area of f Hawaii. Kuroshi o extension flows to the
central North Pacific (Favorite et al. 1976) Mat sumura et al

i ndicated that a |arge gyre current exists in northeast area off
Hawaii. The northeastern area off Hawaii is recognized as an
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accumul ation place of marine debris in the North Pacific.
Marine debris gathered in this area may be difficult to get out.
It is necessary to clean up the debris, especially large debris
and dangerous debris for ships, such as huge fishing net

fragnents, in this area. col l ected about 30 fishing net
fragngpts in this area in 1989. Clean up is considered to be
possi bl e.
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Table 1. Qutline of sighting survey of marine debris in the
North Pacific and Bering Sea in 1989 and 1990.

Period Distance Number of Debris Sightings
’ _(km) ‘ Pla§s;g§__§lg§g__Mgtg;__ﬂggg__ngé__Egsgl
6/4-8/6/89 10,342.7 2,134 - 89 28 208 117 2,576
6/2-8/4/90 6,782.4 488 20 16 161 179 864
.Totéi 17,125.1 2,622 109 44 369 296 3,440

76.2% 3.2% 1.3% 10.7% 8.6% 100%

Table 2. Densities (number/kmz) of general types of marine
debris in the North Pac1f1c and Berlng Sea from June to August in
1989 and 1990.

North Pacific

- No. . . Central N. Pacific

Parameter Japan' West o Center East .

' W-Low W-Hi E-Low E-Hi
Total Debris 1085 185 94 492 799 28
‘Dlstance (km) 2129.8 2170.5 1305.7 - 1227.9 1383.4 953.8
Area (km ) ~ 851.9 '868.2 . 522.3 491.2  553.4 381.5
Tot. Density . 1.3 0.2 0.2 1.0 1.4 0.1
Plastics 1.0 0.2 0.0 0.9 1.4 0.1
Glass 0.0 0.0 0.0 0.1 0.0 0.0
Metal 0.0 0.0 0.0 0.0 0.0 0.0
Wood 0.1 0.0 0.1 0.0 0.0 0.0
Logs 0.1 0.0 0.1 0.0 0.0 0.0

North Pacific - Bering Sea
California Gulf of Kamchatka/ and

Parameter Alaska Kurile JIs. Aleutians
Total Debris 328 _ 174 - 78 177
Dlstance (km) 1389.0 , 2018.7 1807.6 ‘ 2739.1
Area (km?) 555.6 . 807.5 723.0 1095.6
Tot. Density 0.6 : 0.2 0.1 0.2
Plastics 0.3 0.1 0.0 0.1
Glass 0.0 0.0 0.0 0.0
Metal 0.0 - 0.0 0.0 0.0
Wood 0.1 0.0 0.0 0.0
Logs 0.2 0.1 0.0 0.0

W-Low: Low latitude area of western North Pacific surveyed 6/89.
E~-Low: Low latitude area of eastern North Pacific surveyed 6/89.
W-Hi: High latitude area of western North Pacific surveyed 6/90.
- E-Hi: High latitude area of eastern North Pacific surveyed 6/90.
Plastics: Nylon, vinyl, styrofoam, plastic, fishing gear.
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Table 3. Percentage of marine debris in the North Pacific and
Bering Sea from June to August in 1989 and 1990.

North Pacific

No. Central N. Pacific
Parameter ~ Japan ‘ West Center East
‘ ‘W-Low W-Hi E-Low E-Hi
Total Debris 1085 185 94 492 799 28
Plastics 82.1 85.3 24.4 88.8 94.2 85.7
Glass 2.7 2.7 3.2 5.7 3.1 0.0
Metal 1.4 0.5 3.2 1.0 0.4 3.6
Wood 9.7 10.3 35.1 4.3 2.3 7.1
Logs 4.1 1.1 34.0 0.2 0.1 3.6
North Pacific ‘ Bering Sea
California Gulf of Kamchatka/ and
Parameter Alaska Kurile 1Is. Aleutians
Total Debris 328 174 ‘ 78 177
Plastics 46.7 45.4 29.4 46.4
Glass 2.4 1.7 3.8 2.8
Metal 0.9 4.6 1.3 2.3
Wood 22.6 14.4 37.2 24.3
Logs 27.4 33.9 28.2 24.3

W-Low: Low latitude area
E~Low: Low latitude area
W~Hi: High latitude area
E~Hi: High latitude area
Plastics: Nylon, vinyl, styrofoam, plastic, fishing gear.

of
of
of
of

western North Pacific
eastern North Pacific
western North Pacific
eastern North Pacific

surveyed 6/89.
surveyed 6/89.
surveyed 6/90.
surveyed 6/90.
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SESSION || POSTER MANUSCRI PTS
| npacts of Marine Debris

Baba, Nori hi sa

Characteristics of Northern Fur Seals Callorhinus ursinus
Entangled in Marine Debris in the Western North Pacific Ocean
and hotsk Sea from 1971 to 1987 and 1993

ghtional Research Institute of Far Seas Fisheries, Shizuoka,
apan

Abst ract

22 (5 males, 17 females) northern fur seals entangled in marine
debris were observed in a total research distance of 69,164 kmin
the western North Pacific and Okhotsk Sea during 1971-1983 and
1993. Discovery rate of entangled fur seals were 0.09 to 1.21
seals per 1,00 kn1§nean . 0.32). Entanglement rates (percentage
of entangled seals / total observed seals) were 0.01 to 0.23%
(mean 0.06% . Kinds of debris entangled on fur seals were _
fishing net fragments, plastic packing bands and cord. Fi shing
net fragnents accounted for 67% of total debris. Entangled male
seals were 1, 2, and 5 years old and females were 2 to 23 years
old. Juvenile fur seals entangled in narine debris were nore
numerous than adults.

[ ntroduction

Northern fur seals, (Callorhinus ursinus, were separated roughly
into two ?roups. One was fur seals bred at Pribilof Islands,
Bogosl of [sland, and San Mguel Island, and they mgrated mainly
along the continental shelf in the eastern North Pacific. The
other one was fur seals bred at Commander |slands, Kurile
| sl ands, and Robben Island, and they migrated mainly along the
i slands in the eastern North Pacific (Kajinura and Loughlin).
Data on Pribilof fur seals entangl ement have been coll ected
actively at St. Paul Island since the 1960's, in the eastern
Bering Sea and central North Pacific (Scordino, Fow er, Fow er et
al ., hl berg and Day, Baba et al.). Fow er summarized that the
entangl ement rate of juvenile nale fur seals at St. Paul Island
was 0.3-0.4% that 0.2-3.1 traw net fra%nents were sighted per
1,000 km research distance and that |0-17% of these fragments
were observed to contain entangled seals. There are few reports
about entangl ement of fur seals on Robben Island, Commander
EsLa?ds, and Kurile Islands in the literature (Kuzin, Yoshida and
aba) .

Ri bic and Swartzman indicated that data of distribution on
oceanic debris and fur seals are needed to evaluate the inpact of
entangl ement on fur seals. To understand the status of entangl e-
ment on northern fur seals in the North Pacific, information of
entangl ement _on fur seals in the western North Pacific are
necessary. The purPose of this paper is to determne the

entangl ement rate of fur seals in the western North Pacific and
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betrer understand the biological characteristics of entangled fur
seal s.

Mat erial s and Met hods

| anal yzed sighting and biol ogical data on northern fur seals

col lected by the pelagic research activities conducted under the
| nterim Convention on Conservation of North Pacific Fur Seals.
(NPFSC, before 1984) and under the permt of Fisheries Agency,
Japanese CGovernment (1985 and after) in the western North Pacific
and Okhotsk Sea from 1971 to 1987 and 1993. Research track is
shown in Figure 1.

Sightings were conducted by one or two persons fromsunrise to
sunset fromthe fIy|nP_br|dge (pilot house in rain). Binoculars
were used only to confirm species and number of aninals. Wen
visibility dropped to |ess than about 300 m or beaufort scale
over 3, the survey was interrupted.

Entangl ed-fur seals were collected, the body |engths and weights
were neasured and upper canines, stonachs, and reproductive
organs collected. The upper canines were frozen and stonachs and
reproductive or?ans were kept in 10%formalin. Age of fur seals
was determned fromannual [ayers on dentine of canines
(Scheffer). Location of ship, weather, wind direction, wnd
force, air tenperature and water tenperature etc., were observed
every hour during research

Resul ts
Entangl ement rate of fur seals at sea

36,218 fur seals were observed in a total research distance of
69,164.1 kmin the western North Pacific and GCkhotsk Sea during
1971-1987 and 1993. O them 22 fur seals were entangled. in,
marine debris. Discovery rate of entangled fur seals per year
were from0.09 to 1.21 seals/I,000 kmwith a nean of 0.32
seal s/1,000 km  Entangl enent rates (number of entangled seals /
total observed seals) per year varied fromO0.01%to 0.23%wth a
mean of 0.06% during whole research periods (Table 1). Entan-
%Ienent rate increased from 1971 and attained the peak during
975-1976 and decreased gradually to 1987. It increased agaln in
1993 (Fig. 2).

Kinds of entanglement debris

Of the 22 entangled fur seals, one was net-marked (without
debris) and 21 were actually entangl ed with debris. O 21 seals
with debris, 17 were entan% ed in fishing net fragnents (67%, 3
in plastic packing bands (149 and 3 in cord (14% . Fishing net
fragments entangl ed on male seals accounted for 60% of total
mal es, and 70% of total females (Fbg: 3). Size and weight of
debris were not always recorded-. ights of two trawl net
fragments entangl ed on fur seals were 230 g and 500 g in air,
respectively. Wiole |length of one plastic packing band was 73 cm
#Table 2). One seal had a scar at the neck caused by fishing net
ragments.
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Characteristics of entangled fur seals

O the 22 entangled fur seals, five were nales (23% and 17 were
females (77% g able 2). Males entangled in debris were 1, 2 and
5 years ol d. -year old nales accounted for 60% of the total.
Fenal es entangled in debris were from2 to 23 years old. 2-to-4-
year olds accounted for 47% of total females. Two female seals
entangl ed in plastic packing bands merecfnegnant, Mean age of
both male and fenale fur seals entangled in debris was younger
than that of total seals collected for biological study under the
NPFSC (Fig. 4).

D scussi on

Entangl ement rate (0.06% of fur seals including male and fenale
in the western North Pacific in this study was simlar to that
£0.07° in the eastern Ber|nP Sea surveyed during 1984-1985 and
988 (Baba et al.). Entanglement rate at sea in this study was
bet ween entangl ement rate on Robben Island (0.03-2.19% and Com
mander | sl ands f0.05-1.1590 (Ku2|n£. Al though the entangl enent
rate of fur seals at sea tends to be snaller than that on |and,
it may be due to the snall researched area and m ssed observation
of entangled seals at sea. Furthernore, entanglenent rate of fur
seals at sea was |ow level in conparison with female entangl ement
rate on St. Paul Island (0.15% DelLong et al.g and juvenile male
entangl ement rate at St. Paul Island (0.3-0.4% Fow er), Robben
I'sland (0.83-4.20% and Cormander Islands (0.5202.46% '(Kuzin).

Di scovery rate (0.32 seals/I,000 km of entangled fur seals in
the western North Pacific in this study was about tw ce that
(0.14) in the eastern Bering Sea (Baba et al.). Fishing net

fragnments are domnant in all debris entangled on fur seals, and
this tendency was simlar to entanglements at Pribilof Islands,
Robben Island and Conmander |slands (Fow er, Kuzin). It may be
because the number of f|sh|nﬁ vessels in the western North
Pacific is greater than in the eastern Bering Sea.

Two of 22 entangled seals were decayed and drifted at sea. The
facts indicate that entangled fur seals-die at sea. Mle seals
entangled in debris were 1 to 5 years old. Fenales were 2 to 23
years old. Many young seals under age 4 were entangled. Yoshida
et al. reported that young fur seals are apt to entangle nore
than adult seals owing to curiosity of the floating materials.

Al though fur seals of various a?es may become entangled in marine
debris, | amafraid that entanglement of young fur seals affects
t he popul ation.
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Table 1. Entangl ement Rate of Northern Fur Seals in the Wstern
North Pacific (VWNP) and Okhotsk Sea (OKS), from 1971 to 1987 and
1993.
: Track # Fur Seals ‘Discvry. Ent.

Mo/Yr . Area Dist. km Obsd. Ent. Rate/km Rate

(A) (B) (C) (C/Ag (C/B)

‘ %10~ 2
02-06/71 "WNP 11259.4 1884 1 0.09 0.05
02-08/72 WNP/OKS 6511.6 2842 1 0.15 0.04
05-08/73 WNP/OKS 5002.1 1441 1 0.20 0.07
07-09/74 OKS' 3589.7 1915 0 0.00 0.00
07-10/75 OKS 6772.4 2660 6 0.89 0.23
08-11/76 OKS 4888.9 1521 3 0.61 0.20
11-12/77 WNP/OKS 2251.7 120 0 0.00 0.00
01,05~ :

08/78 WNP/OKS 3520.7 2125 2 0.57 0.09
11-12/79 WNP/OKS 1382.7 92 0 0.00 0.00
01-08/80 WNP/OKS 6130.5 3878 1 0.16 0.03
11-12/81 WNP 1297.7 243 0 0.00 0.00
01-03, - ' \

07-08/82 WNP/OKS 4257.2 3639 2 0.47 0.05
0z, :
11-12/83 WNP/OKS '1938.9 826 1 0.52 0.12
01-03/84 WNP 2065.0 7816 1 0.48 0.01
01-02/85 WNP 412.3 954 0 0.00 0.00
01-02/86 WNP 1152.9 1017 1 0.87 0.10
01-02,
- 04-05/87 WNP 5903.4 2498 1 0.17 0.04
04/93 WNP - 827.1 647 1 1.21 0.15
Total 69164.1 36218 22 0.32 0.06
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Table 2. Biological Data of Fur Seals Entangled in Marine Debris
Col | ect ed.
Smp Anml# Date Locn Age/Sex n(cm wt (k Debris
1 694 08/13/72 48°09'N, 2/M 98.7 17.0 Net
144°51'E
2 28 07/07/82 47°55'N, 5/M 149.0 62.0 Trl. Net
145°44'E
3 385 02/29/84 36°33'N, 1/M 98.0 18.5 Trl. Net
141°04'E ,
4 59 01/08/78 42°17'N, 2/M 99.5 21.0 PP Band
141°23'E
5 97 01/14/78 42°09'N, 2/M 98.5 19.0 Cord
141°05'E )
6 3 02/04/71 39°44'N, 7/F 119.0 28.5 Net
142°31'E
7 345 06/27/73 39945'N, 2/F 90.0 11.5 Net
‘ : 142°28'E
8 239 07/13/75 48°25'N, 14/F 123.0 43.0 Net
145°10'E
9 185 08/19/76  48°16'N, 4/F 114.0 28.5 Net
144°37'E
10 219 08/22/76 48°25'N, 3/F 106.0 15.0 Net
‘ 145°08'E
11 708 08/04/80  48°18'N, 9/F 122.0 36.5 Net
: 145°20'E
12 -—- 08/02/82 47°52'N, 23/F ———— —-— Net
145°26'E
13 444 08/03/75 48°25'N, §5/F 122.0 32.0 Trl. Net
144°15'E
14 1102 10/13/75 48°01'N, 2/F 92.0 15.0 Trl. Net
144°47'E
15 -— 12/05/83 42°34'N, 4/F 118.0 26.0 Trl. Net
144°40'E
16 73 07/10/75 48°12'N, 8/F 120.0 . 32.0 Gillnet
' 144°42'E
17 16 01/21/87 38°15'N, 4/F 117.0 26.7 Gillnet
141°58'E
18 158 02/06/86 36°13'N, 7/FP 122.0 38.4 PP Band
141°05'E
19 -— 04/27/93 37°12'N, S5/FP 122.0 36.0 PP Band
, 141°35'E :
20 1060 10/12/75  48°26'N, 13/F 129.0 54.0 Cord
145°01'E
21 2 08/04/76 48°07'N, 3/F 104.5 24.0 Cord
144°28'E
22 949 10/06/75 48°19'N, 2/F 94.0 17.0 Cord
144°49'E
M:Male F:Non-pregnant female FP:Pregnant female
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Table 3. Nunber of Northern Fur Seals By A?e Entangl ed in Mrine
Debris Collected in the Western North Pacific and hot sk Sea
from 1971-1987 and 1993.

Male ‘ Female Grand

Age Net Band Cord Tot Net Band Cord Tot Tot %

1l 1 1 1 4.5
2 1 1 - 1 3 3 3 6 27.3
3 1 -1 2 2 9.1
4 3 3 3 13.6
5 1 1 1 1 2 3 13.6
7 1 1 2 2 9.1
8 1 1 1 4.5
9 ‘ 1 1 1 4.5
13 ‘ 1 1 1 4.5
14 1 1 1 4.5
23 1 1 1 4.5
Total 3 1 1 5 13 2 2 17 22 100.0
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Teas, Wendy G and Wayne N. Wt zell

| npacts of AnthroPogenic Debris on Marine Turtles in the
Western North Atlantic Ccean

Sout heast Fisheries Science Center, National Mrine Fisheries
Service, NOAA, Mam, Florida, USA

Abstract

| mpacts on marine turtles due to entangl ement and debris
|nPest|on have been documented by Sea Turtle Stranding and
Sal'vage Network (STSSN) participants via observation and/or
necropsy of stranded specimens. Data conpiled by the STSSN from
1980 through 1992 have been analyzed in an effort to quantify the
adverse efrects of anthropogenic debris on marine turtles in the
western North Atlantic Ccean. Al five species inhabiting the
data collection area were shown to be affected. Inpacts varied
based on species, size class, geographic region and season

[ ntroduction

The data used-in this analysis were collected by the National
Marine Fisheries Service (NVFS) Sea Turtle Stranding and Sal vage
Network (STSSN). This network was established in 1980 to
docunent marine turtle strandings along the U.S. Atlantic and
@l f of Mexico coasts, Puerto Rico and the U.S. Virgin Islands.
Data are collected by volunteers who document stranding events in
their respective areas and contribute those data to a centralized
dat abase | ocated at the NVFS M am Laboratory.

Data collected by the STSSN are useful in docunenting the inpacts
of anthropogenic debris on marine turtles; however, care must be
taken when rInterpreting these data. Stranding coverage has
varied both tenporally and spatially and the %ual|ty of the data
has increased as observers ?aln experience. hese data,
therefore, represent a sanple of sea turtles affected by marine

debris.
Resul ts
Net wor k menbers exam ned 676 marine turtles affected by

ant hr opogeni ¢ debris from 1980 through 1992 - 260 | oggerheads
gcaret caretta), 208 greens (Chelonia nydas), 83 I|eatherbacks

Der nochel ys coriacea), 75 hawksbills (Eretnochelys inbricata),

5 Kenp s.rjdleys (Leni dochel ys kenﬁ!|) and 15 turtles which were
not identified to sSpecies.. Cbograg ically, 243 turtles were
docunented in the Qulf of Mexico, 332 in the southeast U S.
Atlantic, 81 in the northeast U S. Atlantic and 20 in the U S
Caribbean. A total of 182 turtles were entangl ed in monofilanment
line, 74 were entangled in fish net material, 114 were entangled
intrap lines or rope and 46 were entangled i n non-fishing gear
debris. Non-fishing ?ear_debr|s i ncluded plastic fiber "onion"
sacks, burlap bags, plastic bags, plastic six-pack yokes, packing
twine, steel cable, alumnum beach chairs and various ot her
materials. A total of 103 turtles |n?ested pl astic pieces or

bal  oons and 94 turtles ingested nonofilanent |ine and/or fish
hooks. A total of 118 turtles were affected by tar and/or oil.
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