Como e por que contamos peixes? Biologia e
manejo dos estoques pesqueiros
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Abertura da Exibicdao Internacional da
Pesca, 1883

“l believe then that the cod fishery, the herring fishery, pilchard fishery,
the mackerel fishery, and probably all the great sea fisheries are
inexhaustible: that is to say that nothing we do seriously dffects the

numbers of fish. And any attempt to regulate these fisheries seems
consequently, from the nature of the case to be useless.”




Garret Hardin

: mathbench.umd. edu

The Tragedy of the Commons

The population problem has no technical solution;
it requires a fundamental extension in morality.

Conflito entre necessidades individuais
e o bem comum de uma sociedade
(e.g., recursos pesqueiros)

Se um recurso tem livre acesso, tende-
se a sobre explrar o recurso







Reproducao

Bercario







| Conceitos basicos John Shepherd

“Contar peixes é como contar

Amo Stra drvores — exceto que sdo invisiveis

e estdo em constante movimento”

(Pesquisa eleitoral)

(IBGE)



Como contamos peixes?

DADOS INDEPENDENTS DA PESCA

Imagem: santosshiplovers.blogspot.com/2011/61/navios-do-dia-
23012011.html

Imagem: commons.wikimedia.org/wiki/File:RV_Dana_-_Ystad-2016. jpg
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DADOS DEPENDENTS DA

Imagem: nature.com/articles/d41586-020-03625-2

Imagem: Acervo pessoal




Como contamos peixes?

DADOS INDEPENDENTES DA PESCA

*  Desenho amostral:

~=  Sistematico e/ou aleatoriamente estratificado
* Arte de pesca:

- Padronizada
* Esforco pesqueiro:

== Padronizado

* Cobertura especial:

Extensa
*  Cobertura temporal:
~=  Restrita
*  Custo:

= Alto ($$9%)

Estagoes de amostragem
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Como contamos peixes?

Amostragem preferencial!
DADOS DEPENDENTES DA PESCA

* Desenho amostral:
== Nao ha

Arte de pesca:

- Diversificada

Esforco pesqueiro:

— Variado

Cobertura especial:
— Restrita (agregada)
Cobertura temporal:
~= Extensa

Custo: a

=~ Baixo (%)

Estacoes de amostragem
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| TipOS de dadOS Pesca de arrasto » = Pesca de arrasto

DADOS DEPENDENTES DA PESCA

Arte de pesca:

Diversificada

Pesca de draga

Pesca de covo




Como contamos peixes?

DADOS DEPENDENTES DA PESCA ST St o R o e b

emalhado
(tamanho de malha 120 mm)

entalado
(tamanho de malha 140 mm)

Arte de pesca:

. . . AN, . dad
Diversificada SR N (tamanho de malha 60-150 mm)

¥
X
O“

Imagem: http://www.fao.org/3/w5448p/W%448 1.htm

Probability of capture

Fish length

Imagem: King, 2007
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Como contamos peixes?

1:2005 a000- @ Cruzeiros (IBTS)
Captura

® Comerciais

3000-

2000~

. m IJ [
& z % 2 3 2 2

Age group

Catch (N)

lat

95 105 15 125 135 145 155

Longitude (*)

long

Exemplos da pesca de arrasto do bacalhau na regiao do Kattegat & Baltico ocidental (Rufener, 2020)
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Como contamos peixes?

CPUE = Captura por unidade de esforgo
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O 0O

CPUE

Cruzeiro

macrufener@gmail.com

C = Captura

q = Capturabilidade
N = No.ind.

E = Esforco



Como contamos peixes?

Comercial

- Hiperstabilidade i i
> (B <1) | | lr
m : : N = No.ind.
U : : E = Esforco
—
AC X AN | i
NZ Nl

Abundancia

CPUE = Captura por unidade de esforgo
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Como contamos peixes?

Rapid worldwide depletion of predatory fish Falacia do Seaspiracy

communities

= : VIR 8

Ransom A. Myers "= & Boris Worm b D ““a
o

1!

Nature 423, 280-283(2003) ‘ Cite this article
4202 Accesses ‘ 1825 Citations | 207 Altmetric | Metrics

RESEARCH ARTICLE
Impacts of Biodiversity Loss on Ocean Ecosystem Services \/

Boris Worm'", Edward B. Barbier?, Nicola Beaumont?, J. Emmett Duffy*, Carl Folke®®, Benjamin S. Halpern’, Jeremy ...
+ See all authors and affiliations

Science 03 Nov 2006:
Vol. 314, Issue 5800, pp. 787-790
DOI: 10.1126/science. 1132294
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| Tipos de dados

O dilema de Pauly-Hilborn

Hilborn

ESSAY: PROFESSIONAL ISSUES

Faith-based Fisheries

The scientific community gave a collec-  rial system, not the authors of the papers. . Ray Hilborn
ve sigh of relief just before Christmas Casey and Myers’ paper on barndoor skate
2005 when Judee John E. Jones I ruled (Casey and Myers 1998) argued rhar these

thar intelligent design is nor a scienrific  skates were headed wwards exrinction

theory and cannor be taughr alongside cvo-  Analysis by others more familiar with rhe

luion as an alternative scienufic data showed that the survey data came
hypothesis. There is no better way o unite  from aress dhar are not the core of dhe range
han to  of the species (Kulka er al. 2002), and sub-

cvaloarion of the status of

at ravh@u.washington.edu

'\(‘l‘l»\'ﬂ
barndoor skate in New England by the

Daniel Pauly / September 28, 2009

Aquacalypse Now

The End of Fish

Our oceans have been the victims of a giant Ponzi scheme, waged with
Bernie Madoff-like callousness by the world's fisheries. Beginning in the
1950s, as their operations became increasingly industrialized--with

Fisheries: Does catch reflect abundance?
Daniel Pauly &3, Ray Hilborn & & Trevor A. Branch

Nature 494, 303-306 (2013) ‘ Cite this article
16k Accesses | 184 Citations | 206 Altmetric | Metrics




Como contamos peixes?

ECOLOGICAL
APPLICATIONS

ECOLOGICAL SOCIETY OF AMERICA

ARTICLE

Bridging the gap between commercial fisheries and survey data
to model the spatiotemporal dynamics of marine species

Marie-Christine Rufener B4, Kasper Kristensen, J. Rasmus Nielsen, Francois Bastardie,

First published: 14 September 2021 | https://doi.org/10.1002/eap.2453
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| Dados bioldgicos

 Havendo a captura, o que se faz com as amostras (peixes)?




| Dados bioldgicos

 Pesagem




| Dados bioldgicos

* Comprimento




| Dados bioldgicos

Striped bass

Scientific name: Morone sexatilis (Walbaum, 1792

Annuli (years)

LEFT SAGITTA

D e,




Como contamos peixes?

* Sexagem e estagio maturacional

Imagem: Cortesia Felipe O. Torquato

Imagem: Oliveira et al. (2015) | Brazilian Journal of Biology
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| Dados bioldgicos

« Conteudo estomacal

Omm 10 20 30 40 50 60 70 80 9 100




Por que manejamos peixes?

A final, por que e como manejamos 0s recursos
pesqueiros?
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Por que manejamos peixes?

16 | Human population ’5'&‘;‘:‘”0”
1since 1800 in billions A FIGURE 4
14 — ' TRENDS IN GLOBAL CAPTURES
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Imagem: population.un.org/wpp/
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Por que manejamos peixes?

Consumo per capita

* 3.3 bilhoes de pessoas dependem dos
recursos pesqueiros para consumo
alimentar

* 38 milhoes de pessoes tem empregos
direto na industria pesqueira

Taxa de consumo de peixe (3.1%) > taxa de crescimento populacional (1.6%)

Fonte: FAO (2020)
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Por que manejamos peixes?

NEWSLETTERS - -
Sign up to read our regular email ew CIen IS
newsletters

News Podcasts Video Technology Space Physics Health More = Shop Courses Events

Global demand for fish expected to
almost double by 2050

00O0OPOOO

ENVIRONMENT 15 September 2021
By Adam Vaughan

Article ‘ Open Access | Published: 15 September 2021

Blue food demand across geographic and temporal
scales

Rosamond L. Naylor , Avinash Kishore, U. Rashid Sumaila, Ibrahim Issifu, Blaire P. Hunter, Ben Belton,
Simon R. Bush, Ling Cao, Stefan Gelcich, Jessica A. Gephart, Christopher D. Golden, Malin Jonell, J. Zachary
Koehn, David C. Little, Shakuntala H. Thilsted, Michelle Tigchelaar & Beatrice Crona

Nature Communications 12, Article number: 5413 (2021) ‘ Cite this article
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Por que manejamos peixes?

E no Brasil?

Fonte: FAO & OurWoldinData
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Fish and seafood consumption per capita. 1961 to 2017

Datais inclusive of all fish species and major seafood commaodities, including crustaceans, cephalopods and other
mollusc species.

a Add country

World

15kg
9 Kg

4

Brazil

10 ke

> kg

4.6 Kg
Okg

1961 1970 1980 1990 2000 2010 2017

Source: UN Food and Agriculture Organization (FAD) OurWorldInData.org/seafood-production « CCBY
Mote: Data is based on per capita food supply at the consumer level, but does not account for food waste at the consumer level,
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Por que manejamos peixes?

FIGURE 19
GLOBAL TRENDS IN THE STATE OF THE WORLD'S MARINE FISH STOCKS, 1974-2017

e ~66% estao dentro de

5 limites sustentaveis de

exploragao
i Maximally sustainably fished
2
g % * ~34% sao pescados de
& forma insustentavel
5

Underfished

1974 1980 1990 2000 210 217

M Biologically sustainable . Biologically unsustoinable

Fonte: FAO (2020)
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Falacia do Seaspiracy
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Por que manejamos peixes?

BOX 4
(CONTINUED)

GEOMETRIC MEAN BIOMASS B/B,,, U/U,,s, AND CATCH / MEAN CATCH, 19702016,
ESTIMATED BY A STATE-SPACE MODEL'

1 Captura

RELATIVE B, U AND CATCH

s B o oo o sl 4 ST U g s Uy, < kg et 51

Fonte: FAO (2020)
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Por que manejamos peixes? Effective fisheries management instrumental in
improving fish stock status

(D) Ray Hilborn, (® Ricardo Oscar Amoroso, Christopher M. Anderson, Julia K. Baum, ® Trevor...

+ T
Received: 23 January 2021 Revised: 11 March 2021 Accepted: 15 March 2021 See all authors and affiliations

DOl 10.1111/Faf. 12560

Wi > Curr Biol. 2013 Aug 5;23(15):1432-7. doi: 10.1016/j.cub.2013.06.016. Epub 2013 Jul 18.

FISH and FISHERIES

ORIGINAL ARTICLE

Reversal of fish stock decline in the Northeast
Global status of groundfish stocks Atlantic

Ray Hilborn' @ | Daniel J. Hively! | Nicole Baker Loke' | Carryn L.de Moor? | Paul G Fernandes !, Robin M Cook
Hiroyuki Kurota® | Johannes N. Kathena® | Pamela M. Mace® | Céilin Minto® |

. Affiliations + expand
Ana M. Parma’ [ Juan—CarEosQuir028 | Michael C. Melnychuk

An PMID: 23871238 DOI: 10.1016/).cub.2013.06.016

Identifying management actions that promote
Marine Policy 93 (2018) 159-170 Sustainable ﬁSheries

Contents lists available at ScienceDirect

Michael C. Melnychuk , Hiroyuki Kurota, [...]JRay Hilborn

Marine Policy
Nature Sustainability 4, 440-449 (2021) ‘ Cite this article

Improved management is the main driver behind recovery of
Northeast Atlantic fish stocks

ELSEVIER journal homepage: www.elsevier.com/locate/marpol

Status and rebuilding of European fisheries

Rainer Froese™*, Henning Winker™, Gianpaolo Coro®, Nazli Demirel®, Athanassios Fabian Zimmermann i Karl Michael Werner

Donna Dimarchopoulou’, Giuseppe Scarcella?, Martin Quaas”, Nele Matz-Liick’ , : s o
 First published: 31 January 2019 | https://doi.org/10.1002/fee.2002 | Citations: 12
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Por que manejamos peixes?

LETTERS

Prevent bottom trawling in southern Brazil

Luis Gustavo Cardoso’’, Manuel Haimovici', Patrizia Raggi Abdallah’, Eduardo Resende Secchi', Paul Gerhard Kinas®

+ See all authors and affiliations

Science 09 Apr 2021:
Vol. 372, Issue 6538, pp. 138
DOl 10.1126/science.abh0279

23 Set. 2021 | SABMAR

macrufener@gmail.com

= ELPAIS BRASIL EC JAe | (@ rnioon
Brasil naufraga no controle da pesca de arrasto

A falta de estatisricas e o drible em informacoes téenicas se somam a maiores desregulamentaco e
influéncia privada no Governo Jair Bolsonaro
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Como manejamos peixes?

Ecosystem-Based
Management (EBM)

Ecosystem-Based
Fisheries Management isa
(EBFM) v ’S a.o
holistica

Ecosystem Approach to
Fisheries Management
(EAFM)

c Single Species Fisheries
Management (SSFM)
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 Manejo a nivel de estoque (SSFM)
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*MSY = Maximum Sustainable Yield (Rendimento Maximo Sustentatvel)



Como manejamos peixes?

Ecosystem-Based
Management (EBM)

Ecosystem-Based
Fisheries Management
(EBFM)

Ecosystem Approach to
Fisheries Management
(EAFM)

Single Species Fisheries
Management (SSFM)
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 Manejo a nivel de ecossistema (comunidade de peixes)

I i - Marine Spatial Planning

............ - Coastal management
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Como manejamos peixes?

“Manejar as pescarias é

Take home message: manejar as pessoas”

Hilborn, 2007

£\

Recursos pesqueiros

/E\

Sociedade » Economia

\VJ \VJ
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N Simpésio

4
”IB Académico de
MAR Biologia Marinha

Slides disponiveis em

@ mcruf.github.io @ github.com/mcruf m linkedin.com/in/mcruf @ Marie-Christine Rufener
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