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Problema reconhecido globalmente

Preocupacao vem aumentando
Afeta diferentes ecossistemas

https: //4ocean.com/blogs/blog/when-did-marine-debris-bécome-a-pr



L1X0 noS oceanos

» Ocorre em todos os locais

» Costa
» Mar aberto
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L1X0 noS oceanos

» O que € o “lixo marinho”?

Qualquer material solido manufaturado ou
processado e que foi, direta ou indiretamente,
intencionalmente ou nao, lancado ou abandonado
no ambiente marinho

https://marinedebris.noaa.gov
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Marine debris & plastics: environmental concerns, sources, impacts and
solutions

SB Sheavly, KM Register - Journal of Polymers and the Environment, 2007 - Springer

Marine debris (marine litter) is one of the most pervasive and solvable pollution problems
plaguing the world's oceans and waterways. Nets, food wrappers, cigarette filters, bottles,

resin pellets, and other debris items can have serious impacts on wildlife, habitat, and ...

vr Y9 Citedby 454 Related articles All 12 versions

[Book] Marine debris: sources, impacts, and solutions
JM Coe, D Rogers - 2012 - books. google.com

Marine debris is a global pollution problem affecting marine life, maritime commerce and
environmental quality. Scientists, policymakers and the public must be knowledgeable about
the source, impact and control efforts if effective solutions are to be developed. Marine ...

vr U9 Citedby 372 Related articles All 6 versions

™y The impact of debris on marine life

SC Gall, RC Thompson - Marine pollution bulletin, 2015 - Elsevier

Marine debris is listed among the major perceived threats to biodiversity, and is cause for
particular concern due to its abundance, durability and persistence in the marine
environment. An extensive literature search reviewed the current state of knowledge on the __.

Yy 99 Citedby 1129 Related articles Al 11 versions

Life in the “plastisphere”: microbial communities on plastic marine debris
ER Zettler, TJ Mincer. .. - Environmental science & ..., 2013 - ACS Publications

Plastics are the most abundant form of marine debris, with global production rising and
documented impacts in some marine environments, but the influence of plastic on open

ocean ecosystems is poorly understood, particularly for microbial communities. Plastic ...

¥r Y9 Citedby 1212 Related articles All 21 versions
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Lixo x Plastico

» Se e processado, e lixo

» Menor preocupacao para
alguns tipos

rine-debris. html
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Lixo x Plastico

» Se e processado, e lixo

» Menor preocupacao para
alguns tipos

GARBAGE TYPE

Plastics - includes synthetic
ropes and fishing nets and
plastic garbage bags

Floating dunnage, lining
and packing materials

Paper, rags, glass, metal,
bottles, crockery and
similar refuse

All other garbage including
paper, rags, glass, etc.
comminuted or ground*

Food waste not
comminuted or ground

Food waste comminuted |
or ground*

Mixed refuse types

|
|
|
|
—
|
|
|

REGULATIONS FOR GARBAGE DISPOSAL AT SEA
(ANNEX V OF MARPOL 73/78)

OUTSIDE SPECIAL
AREAS

DISPOSAL IS PROHIBITED

DISPOSAL IS PERMITTED
ONLY IF THE DISTANCE
FROM THE NEAREST
LAND IS MORE THAN 25
NAUTICAL MILES

DISPOSAL IS PERMITTED
ONLY IF THE DISTANCE
FROM THE NEAREST
LAND IS MORE THAN 12
NAUTICAL MILES

DISPOSAL IS PERMITTED
ONLY IF THE DISTANCE
FROM THE NEAREST
LAND IS MORE THAN 3
NAUTICAL MILES

DISPOSAL IS PERMITTED
ONLY IF THE DISTANCE
FROM THE NEAREST
LAND IS MORE THAN 12
NAUTICAL MILES

-[ DISPOSAL IS PERMITTED

ONLY IF THE DISTANCE
FROM THE NEAREST
LAND IS MORE THAN 3
NAUTICAL MILES

IN SPECIAL AREAS

DISPOSAL IS PROHIBITED

DISPOSAL IS PROHIBITED

DISPOSAL 1S PROMIBITED

DISPOSAL IS PROHIBITED

DISPOSAL IS PERMITTED
ONLY IF THE DISTANCE
FROM THE NEAREST
LAND IS MORE THAN 12
NAUTICAL MILES

DISPOSAL IS PERMITTED
ONLY IF THE DISTANCE
FROM THE NEAREST
LAND IS MORE THAN 12
NAUTICAL MILES

“:Comminuted or ground garbage must be able to pass thought a screen
with mesh size no larger than 25mm.

4%

: When garbage is mixed with other harmful substances having different

disposal or discharge requirements, the more stringent disposal
requirements shall apply




Lixo x Plastico

» Se e processado, e lixo

» Menor preocupacao para
alguns tipos

All ships except platforms*

Regulation 5

Regulation 6 Offshore platforms

Regulation 4 located more than 12 nm

1 Outside special areas L spcicial arsas and from nearest land and
Gaage fype and Arctic waters AICUG WAterS ships when alongside or

(Distances are from (Distances are from nearest within 500 metres of

the nearest land) land, nearest ice-shelf or stich
nearest fast ice) platforms*
Food waste
3 >3 nm, en route and as | >12 nm, en route and as far as
co";?;:l:ﬁzd e far as practicable practicable? Dischitge parmited

Food waste not
comminuted or
ground

>12 nm, en route and
as far as practicable

Cargo residues® ©
not contained in
washwater

Cargo residues® &
contained in
washwater

> 12 nm, en route and
as far as practicable

Discharge prohibited Discharge prohibited

Discharge prohibited

> 12 nm, en route and as far
as practicable (subject to
conditions in regulation 6.1.2
and paragraph 5.2.1.5 of part
1I-A of the Polar Code)

Discharge prohibited

Cleaning agents
and additives®
contained in cargo
hold washwater

Cleaning agents

and additives® in

deck and external
surfaces washwater

Discharge permitted

>12 nm, en route and as far
as practicable (subject to

conditions in regulation 6.1.2

and paragraph 5.2.1.5 of part

11-A of the Polar Code) Discharge prohibited

Animal Carcasses
(should be split or
otherwise treated to
ensure the
carcasses will sink
immediately)

All other garbage
including plastics,
synthetic ropes,
fishing gear, plastic
garbage bags,
incinerator ashes,
clinkers, cooking oil,
floating dunnage,
lining and packing
materials, paper,
rags, glass, metal,
bottles, crockery
and similar refuse

Must be en route and
as far from the nearest
land as possible.
Should be >100 nm
and maximum water
depth

Discharge prohibited

Discharge permitted

Discharge prohibited Discharge prohibited

Discharge prohibited Discharge prohibited



Lixo x Plastico

» Plastico tem maior permanéncia

» Producao em
massa a partir
da década de
1940

» Auséncia de
biodegradacao
aumenta o
acumulo

types#prettyPhoto
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Lixo Plastico

Production of plastics worldwide from 1950 to 2019 (in million metric tons)*
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Additional Information:

Sources
Worldwide; PlasticsEurope (PEMRG); Consultic

PlasticsEurope (PEMRG); Consultic
© Statista 2021

https: //www.statista.com/statistics/282732/global-production-of-plastics-since-1950/




Categorias

Microplasticos
» < bhmm
» Varia entre autores

» Primarios:
fabricados neste
tamanho

» Secundarios:
fragmentos de
pedacos maiores

» Ingeridos

Macroplasticos
» > 5mm

» Diferentes efeitos
na fauna
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Efe]tos Nna fau Nna Vegten et al. (2014) Endang Species Res 25: 2

doi: 10.3354/esr00623 |

» Diversos tipos de efeitos
possiveis

Fig. 3. Top left to bottom right —
magnificent frigatebird Fregata
magnificens carcass from Battowia Island,
Grenadines, with orange foam contained
within stomach (courtesy Jennifer Lavers);
Antarctic fur seal Arctocephalus gazella,
with plastic ring entanglement at King
George Island, Antarctica (courtesy Juliana
Ivar do Sul); juvenile green turtle Chelonia
mydas trapped in discarded crab trap and
plastic fragments recovered from the gut
of a juvenile green turtle (bottom 2
photos: courtesy Kathy Townsend)




Efeitos na fauna

» Diversos tipos de efeitos
possiveis

A deceased Laysan Albatross lies on the ground in Midway Atoll, §
with an exposed stomach filled with debris it consumed around %%
its coastal habitat. Marine animals cannot digest debris and
often die due starvation.
https://marinedebris.noaa.gov/multimedia/photos/impacts#




Avaliacao dos efeitos

ECOLOGY

ECOLOGICAL SOCIETY OF AMERICA

Concepts & Synthesis (3 Full Access

The ecological impacts of marine debris: unraveling the
demonstrated evidence from what is perceived

Chelsea M. Rochman $ Mark Anthony Browne, A. J. Underwood, Jan A. van Franeker, Richard C.
Thompson, Linda A. Amaral-Zettler

First published: 07 March 2016 | https://doi.org/10.1890/14-2070.1 | Citations: 205




ECOLOGY

ECOLOCICAL SOCIETY OF AMERICA

Concepts & Synthesis

(] ~ [}
The ecological impacts of marine debris: unraveling the
va ] a C a O O S e e ] O S demonstrated evidence from what is perceived
J Chelsea M. Rochman g, Mark Anthony Browne, A. . Underwood, Jan A. van Franeker,

Richard C. Thompson, Linda A. Amaral-Zettler

First published: 07 March 2016 | https://doi.org/10.1890/14-2070.1 | Cited by: 32
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a Perceived Threats b Tested Impacts c Demonstrated Impacts
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FiG. 2. Perceived, tested, and demonstrated impacts of debris. Rows in each matrix represent different levels of biological
organization from subatomic particles, atoms, small molecules, macromolecules, molecular assemblies, organelle, cell, tissue, organ,
organ system, organism, and population to assemblage. Columns represent order-of-magnitude sizes of debris from smallest (left)
to largest (right). Shading in the individual cells of the matrix represent the magnitude of (a) perceived, (b) tested, and (c)
demonstrated impacts of debris in peer-reviewed literature identified using the search terms plastic debris and marine debris. Shading
represents the number of impacts. Diamonds in the matrix in panel (c) correspond to cells where at least one impact has been
demonstrated by correlative evidence. All impacts described at multiple size ranges and levels of biological organization are
represented such that there are more impacts than there are papers.
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Reducao dos efeitos

» Para se propor medidas de mitigacao efetivas €
preciso saber a magnitude dos efeitos

=

» Qual a frequéncia? ‘ PVl

» Onde ocorre? mi]

» Quais espéecies?




Projeto de

&=, emees  Monitoramento
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Bacia de Santos




DE PRAIAS — BACIA DE SANTOS
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» O Projeto de Monitoramento de Praias da Bacia de Santos
(PMP-BS) é uma atividade desenvolvida para o
atendimento de condicionante do licenciamento
ambiental federal conduzido pelo IBAMA, das atividades
da PETROBRAS de producao e escoamento de petroleo e
gas natural na Bacia de Santos.




PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS
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PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

Objetivo do PMP-BS

(]

» Avaliar os possiveis impactos das atividades de
producao e escoamento de petroleo sobre as
aves, tartarugas e mamiferos marinhos, atraves
do monitoramento das praias

» Prestar atendimento veterinario aos animais vivos

» Necropsiar os animais encontrados mortos para
identificar a causa de morte.




PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

(]

Atividades desenvolvidas

» Monitoramento de Praias
» De Laguna/SC até Saquarema/RJ
» 2.013km de praias atendidas

» 1.674 km monitoradas ativamente

» 339 km por acionamento
» Rede de Atendimento Veterinario
» 7 Centros de Reabilitacao
» 7 Unidades de Reabilitacao
» 2 Bases de Apoio
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PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

(]

Atividades desenvolvidas

» Registro de animais vivos e mortos nas praias
» Fauna Alvo e Nao-Alvo

» Analises para identificar a causa mortis
» Analises clinicas
» Histopatologia
» Contaminantes




PMP-BS
PROJETO DE MONITORAMENTO

DE PRAIAS — BACIA DE SANTOS

(]

Resultados em 5 anos do PMP-BS (2015-
2020)

» Mais de 1,5 milhao de Km
de praias monitoradas

» SC - 31%
» PR - 8%
» SP - 28%
» RJ - 24%




PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

Resultados em 5 anos do PMP-BS
(2015-2020)

» 95.900 animais registrados

(]

» Aprox. 86% mortos

891001M212345678910011212345678910012123456789101212345678910121234567891012
2015 2016 2017 2018 2019 2020

B Rio de Janeiro ®S3o Paulo ®™Parana ™ Santa Catarina
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PMP-BS
PROJETO DE MONITORAMENTO

DE PRAIAS — BACIA DE SANTOS

(]

Resultados em 5 anos do PMP-BS
(2015-2020)

» Mais de 12.000 animais enviados para tratamento

» 4.024 animais reabilitados
e devolvidos a natureza




PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

Resultados em 5 anos do PMP-BS
(2015-2020)

» 34.945 necropsias realizadas

(]




PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

(]

Interacao com lixo

» Registro de interacao dos animais
com lixo faz parte das informacoes
registradas em campo e nas
necropsias




PMP-BS

'@ PROJETO DE MONITORAMENTO

DE PRAIAS — BACIA DE SANTOS

Interacao com lixo

» Em campo
» Aves: 130
» Mamiferos: 14
» Tartarugas: 779
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f PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

Interacao com lixo

» Necropsias

» Aves: 1324

» Mamiferos: 157
» Tartarugas: 4009




f PMP-BS

QJETQ DE MONITORAMENTO

Interacao com lixo

PRAIAS — BACIA DE SANTOS

» Nao houve interacao em todas as especies

Numero de Espec1es
Registradas em Com interacao
campo com llxo

Aves
Mamiferos 34 14
Tartarugas 5 5




PMP-BS

'@ PROJETO DE MONITORAMENTO

DE PRAIAS — BACIA DE SANTOS

Interacao com lixo

» Importancia € diferente entre especies

Total de
Espécie
mteracao mteracao animais

Tartaruga-cabecuda (Caretta caretta) 91,3% 8,7% 1.873
Tartaruga-verde (Chelonia mydas) 66,9% 33,1% 11.441
Tartaruga-de-couro (Dermochelys coriacea) 78,8% 21,2% 118
Tartaruga-de-pente (Eretmochelys imbricata) 82,2% 17,8% 118

Tartaruga-oliva (Lepidochelys olivacea) 96,5% 3,5% 486

P




PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

~—

Variacao espacial

Percentual de interacao

100% 59 2

com lixo por estado

51 3
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Global Analysis of Anthropogenic Debris Ingestion by Sea Turtles

QAMAR SCHUYLER x4, BRITTA DENISE HARDESTY, CHRIS WILCOX, KATHY TOWNSEND

First published: 05 August 2013 | https://doi.org/10.1111/cobi.12126 | Cited by: 59

D
./

O 100 animals in study

10 animals in study

Bl % with ingested debris

% without ingested debris

Figure 3. Locations of studies of ingested
debris by sea turtles worldwide (enlargements:
Ja] the Gulf of Mexico and [b] the
Mediterranean) overlaid on a 30-year model
of global debris distribution (red and yellow
areas on maps, high debris concentration)
(Lebreton et al. 2012). Circles are sized
relative to the total number of turtles
necropsied (large, 100 turtles; small, 10
turtles). Red areas in circles indicate the
percentage of turtles in each study found with
ingested debris. All species have been
amalgamated. (Background map reprinted
from Marine Pollution Bulletin [V ol. 64] ,
L. C.-M. Lebreton, S. D. Greer, and ]. C.
Borrero. Numerical Modelling of Floating
Debris in the Worlds Oceans. Pages 653—
661. Copyright 2012, with permission from
Elsevier.)
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Global Analysis of Anthropogenic Debris Ingestion by Sea
Turtles

QAMAR SCHUYLER %, BRITTA DENISE HARDESTY, CHRIS WILCOX, KATHY TOWNSEND

First published: 05 August 2013 | https://doi.org/10.1111/cobi.12126 | Citations: 142

Table 1. Articles published since 1985 that report on studies in which a sy ic survey of turtles (n = 7 animals) was conducted and necropsies
were performed to determine contents of the gastrointestinal system.

Country Number of Turtles with

Reference Study dates  or region turtles in study  Species ingested debris (%)
Bjorndal et al. (1994 1988-1993  USA 51 multiple 49
Boyle and Limpus (2008) 2002-2006  Australia 54 green, loggerhead 65
Bugoni et al. (2001) 1997-1998  Brazil 50 multiple 50
Burke et al. (1994) 1985-1989 USA 18 Kemp's ridley 0
Cannon (1998) 1994 USA 158 multiple 11
Casale et al. (2008) 2001-2005  central Mediterranean 33 loggerhead 52
Duguy (1997) 1978-1995  France 141 multiple 17
Duguy et al. (2000) 1979-1999  France 87 leatherback 55
o Duronslet et al. (1991) 1987-1989  USA 32 multiple 59
g o Foley et al. (2007) 2000-2001  USA 44 green 2
n ] VII u O S o Frick et al. (2009) 1986-2001  Azores 12 loggerhead 25
Garnett et al. (1985) 1979 Australia 44 green 0
° Guebert-Bartholo et al. (2011)  2004-2007  Brazil 76 green 70
( B ras‘l l o 1 4 1 ) Hasbun et al. (2000) 1997 UAE 13 green 0
. Kaska et al. (2004) 2001 Turkey 65 loggerhead 5
Lazar and Gracan (2011) 2001-2004  Eastern Adriatic 54 loggerhead 35
Limpus et al. (2001) 1989-1998  Australia 47 loggerhead 0
Lopez-Mendilaharsu (2005) 2000-2002 USA 24 green 0
Mrosovsky et al. (2009) 1885-2007  Global 408 leatherback 34
Parker et al. (2005) 1990-1992  northern Pacific 52 loggerhead 35
Parker et al. (2011) 1990-2004 USA 10 green 70
Peckham et al. (2011) 2003-2007  USA 82 loggerhead 0
Plotkin & Amos (1990) 1986-1988 Texas 23 green, hawksbill 61
Plotkin et al. (1993) 1986-1988 Texas 82 loggerhead 51
Quinones et al. (2010) 1987 Peru 192 green 42
Revelles et al. (2007) 2002-2004  Mediterranean 19 loggerhead 37
Ross (1985) 1977-1979  Oman 9 green 0
Russo et al. (2003) 1994-1998  Mediterranean 45 green, loggerhead 18
Sadove and Morreale (1989) 1979-1988 USA 116 multiple 12
Santos et al. (2011) 2007-2008  Brazil 15 green 20
Schuyler et al. (2012) 2006-2011  Australia 115 multiple 33
Seminoff et al. (2002) 1995-1999  Mexico 7 green 29
Seney and Musick (2007) 1983-2002 USA 166 loggerhead 0
Shaver (1991) 1983-1989  USA 101 Kemp's ridley 29
Shaver (1998) 1984 USA 37 Kemp's ridley 19
Tomas et al. (2002) N/A Spain 54 loggerhead 80

Tourinho et al. (2010) 2006-2007  Brazil 34 green 100




I c E S International Council for
the Exploration of the Sea
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ICES Journal of Marine Science (2016), 73(2), 165—181. doi:10.1093 /icesjms/fsv165

Reviews

Plastic and marine turtles: a review and call for research

Sarah E. Nelms™, Emily M. Duncan™, Annette C. Broderick', Tamara S. Galloway?, Individ . 3366
Matthew H. Godfrey>“5, Mark Hamann$, Penelope K. Lindeque’, and Brendan ). Godley '™ ndivi l:IOS.
(Brasil: 372)

Table 1. Summary of all sStudies on plastic INgestion by marnne turties.
Species Ocean basin Study area Reference Yearof study n - CCL range Juvenile juvenile Adub
L Sea y sea (Tuscany coast) Campani et al (2013) 2010-2011 non 290~
(Caretta caretta) Adriaic “‘“"’"‘*“"""",) Lamr :"’d"(';;"‘)‘”' 0 Xuas: ::; 504 Southwestern Atiannic (Brani) DiBenedittoand Awabdi  na. ® Unknown  na na na
Canral Mediserranean (Siclly o Uniay 20
Central Medaerranean (taly) Casale et ol (2008) 20012005 » 250 Southwestern Atlantic (Brazil) Iof.-:l:):nd (2010) 2006 2007 100 315-560 x 7 x
Western Mediterranean (Sardinia) Camedda et al. (2014) m-ﬁ ” “ 5138 Southwestern Atiantic (Brazil) Seahelin et al. (2012) 2000 1 100 39 X 7 X
Western Mediterranean (Balearc Revelies et al. (2007) 0n- v » Unkany Southwestern Atlantic (Beazil) Poli et al (2014) 2009-200 W04 125 240-135 X 7/ 7/
archipelago) ; ) Northwestern Atlantic (Florida, USA) Foley et al (2007) 20002001 “ 2 Unknown na na na
Wﬂmm Mmﬂm'}'(wh)) Lu..m::(go’:? ’:‘ : :59 :”:; Pacific Ocean Southwestern (Australia) Boyle and Limpus (2008)  na 57 543 55-113 v/ X X
n erranean (Tur Southeastern (San Andres, Peru) Quiones et al (2010) 1987 n @ Unknown na na na
Atlantic ocean Nmhlmm»M-ﬂm((‘m"-\ ':}';c)a') :::n:‘lém; 1986~ 2001 :; ;5 :’!—i Southeastern (Galipagos Istands, Parra et al. (2011) 2009-2010 3 33 $30-930 X 7/ v/
Northwestern Athantic (Georgia, et ol (2001, na 4 Fcuador)
Northwestern Atlantic (Virginia) Seney and Musick (2007) 19832002 %w o 416~ Central north (Hawaii, USA) Parker et ol (2011) 19902004 L) 300-700 X 7/ 7/
Northwestern Atlantic (Florida, USA) Bjorndal et ol (1994) 1988~ 1993 1 100 52 Northeastern (Baja California, Mexico) Lépez-Mendilaharsu et ol 2000 - 2002 24 L] Unknown na na na
Gulf of Mexico (Texas, USA) Plotkin et ol (1993) 1986~ 1988 82 512 510~ (2005)
Gailf of Mexico (Texas, USA) Plotkin and Amos (1990) 1986~ 1988 L] 523 Uniloy Northeastern (Gulf of California) Seminoff et ol (2002) 1995-1999 7 295 Unknown na na na
Northwestern Atlantic (New York, USA)  Sadove and Morreale 1979- 1988 w0 29 Unkony Indian Ocean Northeastern (Torres Strait. Australia) — Garnext et al. (1985) 979 “ o Unknown na na
(1989) Northwestern (UAE) Hasbin et al. (2000) 1997 B0 35-1055 X v v/
Northwestern Atlantic (Florida, USA) Witheringzon (1994) na S0 2 403~ Northwestern (Oman) Ross (1985) 19771979 9 o Unknown na na na
Guslf of Mexico (Texas and Louisiana, Cannon (1998) 1994 20 5 Unlny Sea Cenwral (Swcily) Russo et al. (2003) 1994~ 1998 s 40 131-145 X X 4
USA) (Dermochelys Atlantic ocean Northeastern Adantic (Gwynedd Wales) Eckert and Luginbubl 1988 1 100 2% X X 4
Southwestern Atlantic (Branl) Bugoni et al. (2001) 1997-1998 0 10 630! conacea) (1988)
Pacific Ocean Southwestern (Australia) Boyle and Limpus (2008) na 7 s 461 Northeastern Atlantic (Bay of Biscay) Duguy et al (2000) 19781995 & 55 Unknown na na na
Central north (Hawas, USA) Parker et ol (2005) 19901992 2 346 135~ Northeastern Adlantic (Azores) Bamrewros and Barcelos 2000 1 100 144 X X '
Northeastern (Shuyak Istand, Alaska) Bane (1992) 1991 1 100 642 (2001)
Northeastern (California) Allen (1992) 1992 1 100 593 Northwestern Adlantic (Sable Istand, Lucas (1992) 1984-1991 2 w00 Unknown na na na
Northeastern (Baja Calfornia, Mexico)  Peckham et ol (2011) 2003-2007 2 o Unkey Nova Scotia)
Indian Ocean Southwestern (Reunion Isands) Hoarau et al (2014) 2007-2013 S0 514 687 4 Northwestern Adantic (New York, USA) Sa(iv«a;-dMona* 19791988 s ns Unknown na na na
Northeastern (Queenstand, Australia) Limpus and Limpus (2001) 1989 1998 Ly 0 Unlany 1989)
Green (Chelorsa Sea  Central (Sicily) Russo et ol (2003) 1994~ 1998 1 o 378 Southwestern Atlantc (Brazl) Bugoni et al. (2001) 1997-195% 2 50 135-135 X X v
mydas) Atlantic ocean Southwestern Atlantic (Rio de a Plata)  Gonzilez Carman et al 2008-2011 “ 9% 313~ Pacific Ocean Central-north Pacific (Widway land)  Davenport et ol (1993) 1993 1 100 Unknown na na na
(2014) AX General Mrosovsky et ol (2009)  1885-2007 408 34 Unknown na na na
Southwestern Atlantic (Beazil) Sameisos and Bascelos 2000 1 100 «“s Hawhsbill Atlantic ocean Gulf of Mexxco (Texas, USA) Plotkin and Amos (1990) 1986~ 1988 s 875 Unknown na na na
(2001) (Eretmochelys Southwestern Atlantic (Beazl) Poli et al (2014) 2009-2000 % 333 309-912 X L 7
South Adantic (Beazil) s el (2011) 2007-2008 5 20 351  imbricata) Pacific Ocean Northeastern (Costa Rica) Arauz Almengor and 1992 100 %5 v X X
Southwestern Atlantic (Brazil) da Siva Mendes et ol 2008-2000 20 45 no-{ | Masam Al ($996)
(2015) lemp's ndiey Atlantic ocean Northwestern Adantic (New York, USA)  Burke et of. (1994) 1985 - 1989 |\t [ Unknown na na na
Southwestern Adantic (8cazil) Bugoni et al. (2001) 97-199% 38 s 280- L_“""“) helys cchnmion A (ot Wrk, (S "“‘“m"‘)‘"”“'"* e W e e LT
Northwestern Alantic (New York, USA) S-dovr(lm-;d Morreale 1979-1588 LA Unlay Northwestern Atlantic (Florida, USA)  Sjorndal et al. (1994) 1988~ 1993 LA } 286-662 X 7/ v
 Addantic (Florida, USA) el (1990 1988 199 @ s5s 203 a::;hnnu.mmm Cannon et al. (1998) 1994 6 54 Unknown na na na
Gulf of Mesico (Tems and Lovkiens,  Cannon (1998) Lol ¢ m Unley Gulf of Mexico (Texas, USA) Plotkin and Amos (1985)  1986-1988 104 298 . ma ona
USA) P = Gulf of Mexico (Texas, USA) Shaver (1991) 1983 - 1989 0 29 52-710 4 7 4
Gulf of Mexico (Texas, USA) Plodin and Amos (1990) - 467 Unkny Gulf of Mexico (Texas, USA) Shaver (1998) 1984 v o9 Unknown  na na na
Southwestern Adantic (8cazi) Cubivhuisoad - 20620 ® 2N e riiey Atlantic ocean Southwestern Atlantic (Beazil, Parabia)  Mascarenhas ef ol (2004) 2004 ) % X x 7/
(Lepidochelys Southwestern Atlantic (Braril) Poli et al. (2014) 2009-2010 2 w00 600-633 X ' v/
olwacea)
Latback (Natator Indian Ocean Northeastern (Darwin, Australia) Chatto (1995) 1994 100 255 X ' X
depressus)
OV e cxeneice bnorh
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Reviews

Plastic and marine turtles: a review and call for research

Sarah E. Nelms™, Emily M. Duncan™, Annette C. Broderick', Tamara S. Galloway?,
Matthew H. Godfrey>“5, Mark Hamann$, Penelope K. Lindeque’, and Brendan ). Godley '™

N total N ingestao % ingestao
Caretta caretta 1251 317 25,3%

1241 25,5%




portancia de Amostragens Amplas
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Debris ingestion by juvenile marine turtles: An
underestimated problem

Robson Guimaraes Santos A &, Ryan Andrades &, Marcillo Altoé Boldrini &, Agnaldo Silva Martins &

https://doi.org/10.1016/j.marpolbul.2015.02.022

» Animais coletados em outros PMP
» 265 tartarugas-verde
» 70% havia ingerido residuos de origem humana

» Plastico em 89% destas

60°W 20°W
,“',.‘.b‘
7 Mortality (%)
FO% O p
(70] [23] [50]
[oo| [4 | |61]
o] [1] [7]
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[ ] FO% - Debris Ingestion Rate
[ ] O-Observed Mortality
[] P- Potential Mortality

seaturtle.org/maptool Projection: Mercator




Importancia de Amostragens Amplas

» Analise detalhada em Santa Catarina
» 473 tartarugas coletadas pelo PMP-BS

» 34% possuia residuos de origem humana no estomago
ou intestino

Material

Barba
nte

Cor Linha de  Fios de Papel

costura poliamida Aluminio

Isopor

: oy Fio
Bexiga Elastico dental

fragmentos
4,0% 0,4% 0,4% 0,4% 0,2% 0,4% 57,9% 0,2%
iRy 26 0,78 0,0/ 0,03 0,01 0,01 4,08 0,09

Plastico

170

35,8%
11,38

Poliéster Hel=ig-

1

0,2%
0,10

antre

475

100%
19,21



Compreensao do ambiente

» Monitorar

» Regularidade: reduz variabilidade ambiental

» Registrar

» Padronizacao do modo de coleta

» Armazenar

» Disponibilidade dos dados para uso
» Poder publico

» Pesquisadores




PMP-BS

PROJETO DE MONITORAMENTO
DE PRAIAS — BACIA DE SANTOS

(]

Compreensao do ambiente

» Monitorar

» Esforco diario nas praias

» Registrar

» Protocolos comuns a todas as instituicoes

» Armazenar

» Sistema de gestao de dados
com acesso publico

http: //simba.petrobras.c\d‘m.br



PMP-BS
PROJETO DE MONITORAMENTO

DE PRAIAS — BACIA DE SANTOS
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Ocorréncia de lixo em animais marinhos
- PMP-BS

» Nao é novidade

» O que impressionou € a magnitude do problema:

Aves 15.650 1.324 16.974
Mamiferos 3.718 157 3.875
Tartarugas 10.086 4.009 14.095

Total Geral ___
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Instituicoes Atualmente Envolvidas no
PMP-BS
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