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Introduction

Marine waters off Northwest Africa, are among
the richest in the world

Small pelagic fish represent approximately 70
percent of the total marine fish landings.

Fisheries have an important social and economic
role in the countries of the region, contributing
to food, employment and income.

Diverse fisheries and a range of fishing fleets and
techniques

e small scale dug-out canoes
e larger motorized canoes

e coastal fleets

e |arge industrial vessels.




Main small pelagic species

A Sardine (Sardina pilchardus);

JRound Sardinella (Sardinella aurita );

A Flat Sardinella (Sardinella maderensis);

A Chub mackerel (Scomber colias);

[ Atlantic horse mackerels (Trachurus trachurus);
(Cunene Horse mackerels ( Trachurus trecae);
JEthmalosa/Bonga (Ethmalosa fimbriata);
JAnchovy (Engraulis encrasicolus).
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Distribution of small pelagic species

e Many of the main small pelagic resources migrate and stocks
are shared bilaterally or even by sub-region

e Importance of a more regional approach to research and

management
e The FAO Working Group on the Assessment of Small Pelagic Fish off

Northwest Africa was established in 2001; since WG has met
annually.



Overall objective of the WG

= To contribute to the improved
assessment of small pelagic
resources in Northwest Africa.

= To analyse fisheries management
and exploitation options aimed at
ensuring optimal and sustainable
use of small pelagic fish resources
for the benefit of coastal countries.

®» Provide research recommendations

Members: Coastal states and fishing Nouadhibou 2001, First meeting
nations



Aim for this process is to establish a reliable database

Time series
analyses

Several problems in
estimating total
catches in some
countries of the
region:

)

)

Combined catch
(e.g Trachurus)
No official
statistics available
for some fleets
(e.g. artisanal
fishery....)

Standardization
of sampling
methods

O Sampling
intensity
reviewed for
some fisheries
and surveys

O Recommendatio
ns for biological
sampling

O Standard matrix
for biological
parameters

Exchange of
Otoliths

Age Workshops
for sardine &
sardinella

Discrepancies in
assigning ages and
lack of criteria

O Standardize age-

reading
methodologies,
Establish age-
reading criteria &
ensure common
interpretation.

Focus on data quality and analysis of trends in basic data

Setting up
common survey
standards &
routines

O Planning Group
O Improve
consistency of
time series by
national vessels
O Coordination &
intercalibration
btw countries
O Training in
acoustics



Regional Acoustic Surveys

=" Nansen conducted surveys in the region
regularly from 1995-2006;

 Series backbone of SP assessments in WG

 Regional survey time series to be taken up and
maintained by national R/Vs

= Regional Guidelines developped.
=" Planning group established in 2002.

» Coordination and intercalibration
= National vessels carry out national

surveys
Challenge to maintain regional series
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WG focused on developing and improving assessment methods

Modelling approaches

Differents models used to assess de state of small pelagic stocks in the NWA region

Assessments models

l

|

Dynamic version of the
Schaefer model (1954)
The model fitted to the
=| data using the non-linear
optimiser built into Excel,
Solver.

Length Cohort Analysis
(Jones, 1984)
Applied in order to estimate

Age-based methods:
XSA (Shepherd, 1999)
ICA (Patterson & Melvin, 1995).

Limit Reference Points:

Bcur/BMSY
I:cur/FMSY

Target Reference Points
Bcur/BO.l
Fcur/FO.l

the current F-level For Scomber japonicas.
Yield per Recruit Analysis
Biological Reference Points
I:cur/|:0.1
/Catch

Projections (5 years)

\Abundance




Dynamic version of the
Schaefer model

=  Aspredsheet implemented in
Excel was developed to run the
model with the observation error
estimator method (Haddon, 2001)

= Model fitted to the observed data
using the non-linear optimizer of
Excel (Solver).
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Diagnostics of fit:
v'Objective function
v'Correlation between Observed
and Expected CPUE’s
v'Graphs Observed and Estimated
CPUE

Bcur Busy

Current Fishing mortality, Biomass and catches

relative to target and limit BRP

Assign Stock Status




Environmental parameters " Model fitting often difficult

and lead to uninspected
Linear effect | = r><(1+a|E [ ) results due to the instability of
> <K Kx(1+ ofE[* ) SP  resources and there
e abundance indices generally

Exponential effec: Jhi =Fx€ known by large fluctuations
K, =K xe®" L :
N = A qualitative environmental

index has been introduced in

Objective function: Sum(In(ObsAbindex/ExpAbindex))

the implemented production

~

Parameters
g models.
BI/K
EnvironmentEffect Observed and predicted Abundance Observed and predicted Abundance
g_fixed 1600000 - Indices ~ 800000| 1600000 4 Indices -+ 800000
] 1 1400000 1 + 700000
viodel Control 1400000 .. ® © ® 700000 1200000 .. [©) e 1) 600000
EnvEffectType ><1200000 1 ® -+ 600000 g 1 . T
EnvEffect-r %1000000 : ° I + 500000 éloooooo 1 ° + 500000
EnvEffect-K ; 800000 - A -+ 400000 g 800000 + v + 400000
UseMidYearBRef S - o 3 ] /— 1
3 600000 - + 300000 2 600000 ° 300000
ParameterSet < 400000 | ® o T 200000 400000 - ° 1 200000
QUEIE) el eeiel” 17179 200000 o 1 100000 200000 1 ° 1 100000
last years (@) [©)
0 T T T T 0 0 ! ! ! ! 0
1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015
Derived Paramete Quality of fit

i Quality of fit .
q_use 1,079 _ Disagreement 3269571,223
BI 3340167 Disagreement 6865397,154 Rpearsonindex 0,749088216
q_estimated 1,079 Rpearsonindex 0,589483804

Fitting model improved




R/V ATLANTIDA — RECRUITMENT

Abundance of Juveniles
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		1+		1+		1+		1+		1+		1+		1+		1+		1+



2003

2004

2005

2006

2007

2008

2009

2011

2013

млн. экз.

1189.1554852059

466.6605472139

145.8800000485

547.7530807382

453.5415352837

765.6403679906

2833

3110.3286593832

4918.4

3174.2899215405

2124.5386495327

323.5870227923

867.2670514262

966.3472763559

3687.1369850681

3030

2916.2029264182

1931.5

1776.7427783549

4.575879779

141.4095851566

316.0921628056

1256.4049880863

4.6725958324

3722.201344569

246.0464013272

10.8100773944

1171.2535387202

71.4614577567

10.2654500615

54.1011342741

117.2893227397

28.0256478648

56.2

23.9553142251

141.0497865752

1268.1945250225

65.0494636499

3836.5629866754

2890.511

6241

1515.8348501126

2153.6006317942

704.3619550533

83.206

641.6000598103

298.08794782

43.1456674252

448.807

587.5811332903

343.6373751705

689.9899133002

21.1719207459

451

4537.9477587937

3527.6633448772

4344.5582815974

1883.0232978693

1234.018876413

2785.3985042647

2840.3961768211

7712.9735588463

867.902

1023.5155802074

915.8994977044

1402.9837497615

2120.4982366143

569.4164430984

567.0693052927

2335.6947671472

2756.8420963653

737.372

1.3954005861

673.4597151463

668.4247362791

23.7472976267

170.4366904219

5.0569151255

212.024715505

0

0

4.1474592628

564.0862203353

3.2518983451

8.7794533863

28.6674952948

485.5345284559

0



		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009



&A

Page &P

т/сутки лова, русские РТМС

1+, шт*10^12, за 2 года до события

тонн

индекс годовиков

производительность лова скумбрии через 2 года после съёмки

41.6

1.0235155802

40.9

0.9158994977

44.1

1.4029837498

47.2

2.1204982366

44.1

0.5694164431



		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30

		31

		32

		33

		34

		35

		36

		37

		38

		39

		40

		41

		42

		43

		44

		45



%

см

%

Размерный состав чёрной ставриды в Мавритании в 2008 г.   Траулеры ЕС.

0.1030315648

0.2060631296

0.4121262592

0.3090946944

0.1030315648

1.3394103423

1.7380515712

8.564574407

10.7196009147

8.3358593934

2.1005558857

0.935920436

0.6225075652

1.0745584143

0.3716711684

0.7746305737

2.2073751261

5.6058252615

6.819021654

3.4027683119

2.1043435613

1.9252504922

2.3416949279

3.8057277172

5.4623386059

4.5220999934

5.5071118732

6.850309891

3.9805026098

3.3089036009

2.2073751261

0.4925059399

0.4477326726

0.2238663363

0.2686396036

0.2686396036

0.0895465345

0.2686396036

0.0447732673



		1		1		1



#ССЫЛКА!

#ССЫЛКА!

#ССЫЛКА!

Годовики скумбрии. CV по зонам

1

1

1



		2002		2002		2002		2002

		2003		2003		2003		2003

		2004		2004		2004		2004

		2005		2005		2005		2005

		2006		2006		2006		2006

		2007		2007		2007		2007

		2008		2008		2008		2008

		2009		2009		2009		2009

		2010		2010		2010		2010

		2002		2002		2002		2002

		2003		2003		2003		2003

		2004		2004		2004		2004

		2005		2005		2005		2005

		2006		2006		2006		2006

		2007		2007		2007		2007

		2008		2008		2008		2008

		2009		2009		2009		2009

		2010		2010		2010		2010



сардина 0+

сардина 1+

скумбрия 0+

скумбрия 1+

поколение

млн. экз.

3174.2899215405

1189.1554852059

2124.5386495327

466.6605472139

323.5870227923

145.8800000485

867.2670514262

547.7530807382

966.3472763559

453.5415352837

3687.1369850681

765.6403679906

3030

2833

3834

1023.5155802074

4537.9477587937

915.8994977044

3527.6633448772

1402.9837497615

4344.5582815974

2120.4982366143

1883.0232978693

569.4164430984

1234.018876413

567.0693052927

2785.3985042647

2335.6947671472

2840.3961768211



		2002		2002

		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2002		2002

		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010



сардина

скумбрия

поколение

млн. экз.

2753.8706984568

1210.111017657

109.7903

453.9339

543.8365813655

201.869751

2549.8895512025

334.0212375

3506.899

1023.5155802074

915.8994977044

1402.9837497615

2120.4982366143

569.4164430984

567.0693052927

2335.6947671472

1337.8

2755



		1



1+

Trecae годовик. Тысячи штук. Возраст 1+

1



		1268194.5250225

		65049.4636499021

		3836562.98667535

		2890511

		6241000

		1515834.85011264

		2153600.63179415

		704361.955053345



trecae 0+



		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2011		2011



0+

1+

тыс. экз.

Индексы
 круглой сардинеллы
 на съемках пополнения

673459.715146338

4147.4592627948

668424.736279129

564086.220335315

0

0

23747.2976266565

3251.8983450756

170436.690421866

8779.4533863357

5056.9151255493

28667.4952947619

212024.715504998

485534.528455909



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011

		2013		2013



0+

1+

Пополнение сардины в зоне С, включая  Мавританию, по съемкам АтлантНИРО.
В 2006 и 2013 не было съемки в ИРМ

418.3852076698

2759.2703341555

466.6605472139

1251.767154589

63.1324

126.2848

440.1594467979

912.0916955052

180.523813

1740.163828

2817.5158393796

2554.0051850691

2980.6435993946

2642.5709331433



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2011		2011

		2012		2012

		2013		2013



&A

Page &P

T. trachurus 0+

T. trachurus 1+

1776742.77835492

1171253.53872024

4575.8797789972

71461.4577566722

141409.585156606

10265.4500614677

316092.162805631

54101.1342740846

1256404.98808633

117289.322739711

4672.5958324497

28025.6478647524

3722201.34456905

56248.7949129604

246046.401327217

23955.3142250855

10810.0773943605

141049.786575228



		2003

		2004

		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		ср.геом. 2003-2011



Индекс съемочной численности годовиков сардины в Марокко

3168890.28584193

2082882.51260066

307092.5

846482

598092.162216193

2148842.90724892

3026746.74692088

2890137.13136152

1931500

1447657.34560521



		1



#ССЫЛКА!

1



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011



0+

1+

доля в сахаре от суммы зоны С. Сардина

0.9948759127

0.9980430929

0.8221704328

0.9667221362

0.7615202337

0.8693864978

0.6676964343

0.5962520918

0.1248467093

0.1160061758

0.9955437932

0.998388557

0.9999944606

0.9901361985



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011

		2013		2013



&A

Page &P

0+

1+

1+

0+

Sardine. Zone C

416.2413653421

2753.8706984568

383.6745040884

1210.111017657

48.0766

109.7903

392.8475

453.9339

293.8928931651

543.8365813655

22.537804

201.869751

2804.960406211

2549.8895512025

2980.6270883934

2616.5051380867

4551.1

1808.6



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011

		2013		2013



&A

Page &P

0+

1+

1+

0+

Sardine. Zones A+B

770.7702775361

415.0195873851

0

872.7714949437

82.7476

197.3022

100.5833

392.5481

13.3820884858

54.2555808507

585.1165538953

1946.973155837

16.2645727773

476.8571957183

129.6850599886

273.6319932749

367.3

123



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011



&A

Page &P

0+, survey A+B

capture 1+ next year

770770.277536123

2293358.46791943

0

1430273.4182202

82747.6

970472.201100122

100583.3

653528.789114565

13382.0884858174

1284681.75420227

585116.553895291

3477343.34970838

16264.5727773343

3663178.09717904

129685.059988609

3042202.78497138



		



&A

Page &P

Caranx rhonchus, mil.t.

Tr.trecae, milliers d'exemplaires

milliers d'exemplaires

mil.t.




Диаграмма2

		Sardine		Sardine		Sardine		Sardine		Sardine		Sardine		Sardine		Sardine		Sardine		Sardine

		Chinchard atlantique		Chinchard atlantique		Chinchard atlantique		Chinchard atlantique		Chinchard atlantique		Chinchard atlantique		Chinchard atlantique		Chinchard atlantique		Chinchard atlantique		Chinchard atlantique

		Chinchard noire		Chinchard noire		Chinchard noire		Chinchard noire		Chinchard noire		Chinchard noire		Chinchard noire		Chinchard noire		Chinchard noire		Chinchard noire

		Chub mackerel		Chub mackerel		Chub mackerel		Chub mackerel		Chub mackerel		Chub mackerel		Chub mackerel		Chub mackerel		Chub mackerel		Chub mackerel



2003

2004

2005

2006

2007

2008

2009

2011

2013

2015

1+

3174289.92154054

2124538.64953268

323587.022792331

867267.051426237

966347.276355862

3687136.9850681

3030862.3807874

2916202.92641816

7720000

2815337.67134367

1171253.53872024

71461.4577566722

10265.4500614677

54101.1342740846

117289.322739711

28025.6478647524

56248.7949129604

23955.3142250855

141049.786575228

89989.2100303792

641600.059810329

298087.947820031

43145.6674251733

448807

587581.133290256

343637.375170463

689989.913300217

21171.9207458702

450647.5

24120

1023515.58020741

915899.497704398

1402983.74976146

2120498.23661427

569416.443098365

567069.30529272

2335694.7671472

2756842.09636535

737372

3342655



Лист2

		

						S.pilchardus				T. trachurus				T. trecae				Sc.japonicus

						0+		1+		0+		1+		0+		1+		0+		1+

				2003		1189155		3174290		1776743		1171254		1268195		641600		4537948		1023516

				2004		466661		2124539		4576		71461		65049		298088		3527663		915899

				2005		145880		323587		141410		10265		3836563		43146		4344558		1402984

				2006		547753		867267		316092		54101		2890511		448807		1883023.29786928		2120498.23661427

				2007		453542		966347		1256405		117289		6241000		587581		1234019		569416

				2008		765640		3687137		4673		28026		1515835		343637		2785399		567069

				2009		2833780		3030862		3722201		56249		2153601		689990		2840396		2335695

				2011		3110329		2916203		246046		23955		704361.955053345		21172		7712974		2756842

				2013		4918400		7720000		10810		141050		83206		450648		867902		737372

				2015		987601		2815337.67134367		23587		89989		11		24120		7502455		3342655

						Sardine		Chinchard atlantique		Chinchard noire		Chub mackerel

				2003		1189155		1776743		1268195		4537948

				2004		466661		4576		65049		3527663

				2005		145880		141410		3836563		4344558

				2006		547753		316092		2890511		1883023.29786928

				2007		453542		1256405		6241000		1234019

				2008		765640		4673		1515835		2785399

				2009		2833780		3722201		2153601		2840396

				2011		3110329		246046		704361.955053345		7712974

				2013		4918400		10810		83206		867902

				2015		987601		23587		11		7502455

						Sardine		Chinchard atlantique		Chinchard noire		Chub mackerel

				2003		3174290		1171254		641600		1023516

				2004		2124539		71461		298088		915899

				2005		323587		10265		43146		1402984

				2006		867267		54101		448807		2120498.23661427

				2007		966347		117289		587581		569416

				2008		3687137		28026		343637		567069

				2009		3030862		56249		689990		2335695

				2011		2916203		23955		21172		2756842

				2013		7720000		141050		450648		737372

				2015		2815337.67134367		89989		24120		3342655



Timoshenko:
здесь все популяции ЦВА

User:
съемка была только в Марокко

User:
съемка nur  в Марокко

User:
прикид на всю ЦВА по регрессии из файла долиГодовиковСардин_и_черной.xls. Там по регрессии 19% при so погоде - в Сахаре. На этой съемке в натуре 1931500. Их умножаем на 4, получаем 7726000

User:
это аппроксимация с Маро в ЦВА юо 40% по декабрьскому апвеллингу вышло см презентацию

Morocco only

User:
съемка была только в Марокко

User:
съемка nur  в Марокко

Morocco only

User:
съемка была только в Марокко

User:
съемка nur  в Марокко

Morocco only

User:
прикид на всю ЦВА по регрессии из файла долиГодовиковСардин_и_черной.xls. Там по регрессии 19% при so погоде - в Сахаре. На этой съемке в натуре 1931500. Их умножаем на 4, получаем 7726000

User:
это аппроксимация с Маро в ЦВА юо 40% по декабрьскому апвеллингу вышло см презентацию



Лист2

		



2003

2004

2005

2006

2007

2008

2009

2011

2013

2015

0+



Лист1

		



2003

2004

2005

2006

2007

2008

2009

2011

2013

2015

1+



		

				acoustic

				Мorocco

				tonnes

						(Sardina		(Scomber		(Tr.trachurus)		(Tr.trecae)		(Decapterus		(Engraulis		(Sardinella		(Sardinella

						pilchardus),t		japonicus)						rhonchus)		enecrasicolus)		aurita)		maderensis)

				1997янв		778048		367904		34860		14106		9304		37753		5950		6176						S.pilchardus				T. trachurus				T. trecae				Sc.japonicus

				1994		1304165		401664		21452		14850		1098		0		105364		17853						0+		1+		0+		1+		0+		1+		0+		1+

				1995		3086290		878742		121568		188121		0		17478		592858		436455

				1996		1223682		537951		28021		20077		0		16115		386197		2722

				1998		696596		199971		112441		158537		6348		131941		306775		109308

				1999		444229		178474		55914		63003		21251		44039		139900		70605

														Caranx rhonchus, mil.t.																				Tr.trecae, milliers d'exemplaires

		2003																						2003		1189155		3174290		1776743		1171254		1268195		641600		4537948		1023516

		2004		2004		4830968		683301		202320		581339		0		5517		347709		82043				2004		466661		2124539		4576		71461		65049		298088		3527663		915899

		2005																						2005		145880		323587		141410		10265		3836563		43146		4344558		1402984

		2006		2006		1367016		581533		45605		149205		1615		5353		364440		303679				2006		547753		867267		316092		54101		2890511		448807		1883023.29786928		2120498.23661427

		2007		2007		3223243		1135639		334457		465812		0		30662		901096		248348				2007		453542		966347		1256405		117289		6241000		587581		1234019		569416

		2008		2008		2597940		901215		265017		511670		0		0		153441		171467				2008		765640		3687137		4673		28026		1515835		343637		2785399		567069

		2009		2009		2308187		959,127		280689		473923				4247		238925		259483				2009		2833780		3030862		3722201		56249		2153601		689990		2840396		2335695

		2010		2010		2613004		707322		229922		131781		4180		20004		681074		292485				2010														5000000

		2011		2011		974,807		587,441		210,899		211,563		3,520		243,242		319,400		293,677				2011		3110329		2916203		246046		23955		704361.955053345		21172		7712974		2756842

		2013																						2013		4918400		7720000		10810		141050		83206		450648		867902		737372

		2014		2014		1,334,000		686,000		91,000		18,000		25,000		29,000		351,000		177,000				2014

		2015		2015		1,896,000		849,000		117,000		450,000		66,000		41,000		136,000		182,000				2015		987601		2815337.67134367		23587		89989		11		24120		7502455		3342655



Timoshenko:
Ячейка С60  в файле TrecaeМалышко в Уточнение Trecae в папке 2006АтлантидАкуст

User:
блан - бохадор

блан - бохадор. Preliminary

User:
съемка была только в Марокко

User:
съемка nur  в Марокко

User:
прикид на всю ЦВА по регрессии из файла долиГодовиковСардин_и_черной.xls. Там по регрессии 19% при so погоде - в Сахаре. На этой съемке в натуре 1931500. Их умножаем на 4, получаем 7726000

Morocco only

Timoshenko:
здесь все популяции ЦВА

User:
это аппроксимация с Маро в ЦВА юо 40% по декабрьскому апвеллингу вышло см презентацию



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009



3110328.659 4918400 987601

2916203

sardine

1189155.48520591

2124538.64953268

466660.547213913

323587.022792331

145880.000048525

867267.051426237

547753.08073818

966347.276355862

453541.535283701

3687136.9850681

765640.367990617

2338775.32958535

3626316.21206882



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2011		2011



0+

1+

генерация

индексы возрастных групп с годовым сдвигом, тыс. экз.

4537947.75879372

915899.497704398

3527663.34487724

1402983.74976146

4344558.28159737

2120498.23661427

1883023.29786928

569416.443098365

1234018.87641304

567069.30529272

2785398.50426468

2335694.7671472

2840396.17682109

5000000

2756842.09636535

7712973.55884628



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007
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0+

1+

корреляции между индексами нулевой и первой возрастных групп европейской ставриды одного поколения

1776742.77835492

71461.4577566722

4575.8797789972

10265.4500614677

141409.585156606

54101.1342740846

316092.162805631

117289.322739711

1256404.98808633

28025.6478647524



		0+
S.pilchardus		0+
S.pilchardus		0+
S.pilchardus		0+
S.pilchardus		0+
S.pilchardus		0+
S.pilchardus		0+
S.pilchardus		0+
S.pilchardus		0+
S.pilchardus

		1+		1+		1+		1+		1+		1+		1+		1+		1+

		0+
T. trachurus		0+
T. trachurus		0+
T. trachurus		0+
T. trachurus		0+
T. trachurus		0+
T. trachurus		0+
T. trachurus		0+
T. trachurus		0+
T. trachurus

		1+		1+		1+		1+		1+		1+		1+		1+		1+

		0+
T. trecae		0+
T. trecae		0+
T. trecae		0+
T. trecae		0+
T. trecae		0+
T. trecae		0+
T. trecae		0+
T. trecae		0+
T. trecae

		1+		1+		1+		1+		1+		1+		1+		1+		1+

		0+
Sc.japonicus		0+
Sc.japonicus		0+
Sc.japonicus		0+
Sc.japonicus		0+
Sc.japonicus		0+
Sc.japonicus		0+
Sc.japonicus		0+
Sc.japonicus		0+
Sc.japonicus

		1+		1+		1+		1+		1+		1+		1+		1+		1+

		0+
S.aurita		0+
S.aurita		0+
S.aurita		0+
S.aurita		0+
S.aurita		0+
S.aurita		0+
S.aurita		0+
S.aurita		0+
S.aurita

		1+		1+		1+		1+		1+		1+		1+		1+		1+



2003

2004

2005

2006

2007

2008

2009

2011

2013

млн. экз.

1189.1554852059

466.6605472139

145.8800000485

547.7530807382

453.5415352837

765.6403679906

2833

3110.3286593832

4918.4

3174.2899215405

2124.5386495327

323.5870227923

867.2670514262

966.3472763559

3687.1369850681

3030

2916.2029264182

1931.5

1776.7427783549

4.575879779

141.4095851566

316.0921628056

1256.4049880863

4.6725958324

3722.201344569

246.0464013272

10.8100773944

1171.2535387202

71.4614577567

10.2654500615

54.1011342741

117.2893227397

28.0256478648

56.2

23.9553142251

141.0497865752

1268.1945250225

65.0494636499

3836.5629866754

2890.511

6241

1515.8348501126

2153.6006317942

704.3619550533

83.206

641.6000598103

298.08794782

43.1456674252

448.807

587.5811332903

343.6373751705

689.9899133002

21.1719207459

451

4537.9477587937

3527.6633448772

4344.5582815974

1883.0232978693

1234.018876413

2785.3985042647

2840.3961768211

7712.9735588463

867.902

1023.5155802074

915.8994977044

1402.9837497615

2120.4982366143

569.4164430984

567.0693052927

2335.6947671472

2756.8420963653

737.372

1.3954005861

673.4597151463

668.4247362791

23.7472976267

170.4366904219

5.0569151255

212.024715505

0

0

4.1474592628

564.0862203353

3.2518983451

8.7794533863

28.6674952948

485.5345284559

0



		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009
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т/сутки лова, русские РТМС

1+, шт*10^12, за 2 года до события

тонн

индекс годовиков

производительность лова скумбрии через 2 года после съёмки

41.6

1.0235155802

40.9

0.9158994977

44.1

1.4029837498

47.2

2.1204982366

44.1

0.5694164431



		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30

		31

		32

		33

		34

		35

		36

		37

		38

		39

		40

		41

		42

		43

		44

		45



%

см

%

Размерный состав чёрной ставриды в Мавритании в 2008 г.   Траулеры ЕС.

0.1030315648

0.2060631296

0.4121262592

0.3090946944

0.1030315648

1.3394103423

1.7380515712

8.564574407

10.7196009147

8.3358593934

2.1005558857

0.935920436

0.6225075652

1.0745584143

0.3716711684

0.7746305737

2.2073751261

5.6058252615

6.819021654

3.4027683119

2.1043435613

1.9252504922

2.3416949279

3.8057277172

5.4623386059

4.5220999934

5.5071118732

6.850309891

3.9805026098

3.3089036009

2.2073751261

0.4925059399

0.4477326726

0.2238663363

0.2686396036

0.2686396036

0.0895465345

0.2686396036

0.0447732673



		1		1		1



#ССЫЛКА!

#ССЫЛКА!

#ССЫЛКА!

Годовики скумбрии. CV по зонам

1

1

1



		2002		2002		2002		2002

		2003		2003		2003		2003

		2004		2004		2004		2004

		2005		2005		2005		2005

		2006		2006		2006		2006

		2007		2007		2007		2007

		2008		2008		2008		2008

		2009		2009		2009		2009

		2010		2010		2010		2010

		2002		2002		2002		2002

		2003		2003		2003		2003

		2004		2004		2004		2004

		2005		2005		2005		2005

		2006		2006		2006		2006

		2007		2007		2007		2007

		2008		2008		2008		2008

		2009		2009		2009		2009

		2010		2010		2010		2010



сардина 0+

сардина 1+

скумбрия 0+

скумбрия 1+

поколение

млн. экз.

3174.2899215405

1189.1554852059

2124.5386495327

466.6605472139

323.5870227923

145.8800000485

867.2670514262

547.7530807382

966.3472763559

453.5415352837

3687.1369850681

765.6403679906

3030

2833

3834

1023.5155802074

4537.9477587937

915.8994977044

3527.6633448772

1402.9837497615

4344.5582815974

2120.4982366143

1883.0232978693

569.4164430984

1234.018876413

567.0693052927

2785.3985042647

2335.6947671472

2840.3961768211



		2002		2002

		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2002		2002

		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010



сардина

скумбрия

поколение

млн. экз.

2753.8706984568

1210.111017657

109.7903

453.9339

543.8365813655

201.869751

2549.8895512025

334.0212375

3506.899

1023.5155802074

915.8994977044

1402.9837497615

2120.4982366143

569.4164430984

567.0693052927

2335.6947671472

1337.8

2755



		1



1+

Trecae годовик. Тысячи штук. Возраст 1+

1



		1268194.5250225

		65049.4636499021

		3836562.98667535

		2890511

		6241000

		1515834.85011264

		2153600.63179415

		704361.955053345



trecae 0+



		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2011		2011



0+

1+

тыс. экз.

Индексы
 круглой сардинеллы
 на съемках пополнения

673459.715146338

4147.4592627948

668424.736279129

564086.220335315

0

0

23747.2976266565

3251.8983450756

170436.690421866

8779.4533863357

5056.9151255493

28667.4952947619

212024.715504998

485534.528455909



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011

		2013		2013



0+

1+

Пополнение сардины в зоне С, включая  Мавританию, по съемкам АтлантНИРО.
В 2006 и 2013 не было съемки в ИРМ

418.3852076698

2759.2703341555

466.6605472139

1251.767154589

63.1324

126.2848

440.1594467979

912.0916955052

180.523813

1740.163828

2817.5158393796

2554.0051850691

2980.6435993946

2642.5709331433



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2011		2011

		2012		2012

		2013		2013
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T. trachurus 0+

T. trachurus 1+

1776742.77835492

1171253.53872024

4575.8797789972

71461.4577566722

141409.585156606

10265.4500614677

316092.162805631

54101.1342740846

1256404.98808633

117289.322739711

4672.5958324497

28025.6478647524

3722201.34456905

56248.7949129604

246046.401327217

23955.3142250855

10810.0773943605

141049.786575228



		2003

		2004

		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		ср.геом. 2003-2011



Индекс съемочной численности годовиков сардины в Марокко

3168890.28584193

2082882.51260066

307092.5

846482

598092.162216193

2148842.90724892

3026746.74692088

2890137.13136152

1931500

1447657.34560521



		1
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1



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011



0+

1+

доля в сахаре от суммы зоны С. Сардина

0.9948759127

0.9980430929

0.8221704328

0.9667221362

0.7615202337

0.8693864978

0.6676964343

0.5962520918

0.1248467093

0.1160061758

0.9955437932

0.998388557

0.9999944606

0.9901361985



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011

		2013		2013
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0+

1+

1+

0+

Sardine. Zone C

416.2413653421

2753.8706984568

383.6745040884

1210.111017657

48.0766

109.7903

392.8475

453.9339

293.8928931651

543.8365813655

22.537804

201.869751

2804.960406211

2549.8895512025

2980.6270883934

2616.5051380867

4551.1

1808.6



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011

		2013		2013
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0+

1+

1+

0+

Sardine. Zones A+B

770.7702775361

415.0195873851

0

872.7714949437

82.7476

197.3022

100.5833

392.5481

13.3820884858

54.2555808507

585.1165538953

1946.973155837

16.2645727773

476.8571957183

129.6850599886

273.6319932749

367.3

123



		2003		2003

		2004		2004

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2011		2011
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0+, survey A+B

capture 1+ next year

770770.277536123

2293358.46791943

0

1430273.4182202

82747.6

970472.201100122

100583.3

653528.789114565

13382.0884858174

1284681.75420227

585116.553895291

3477343.34970838

16264.5727773343

3663178.09717904

129685.059988609

3042202.78497138
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Caranx rhonchus, mil.t.

Tr.trecae, milliers d'exemplaires

milliers d'exemplaires

mil.t.




Overview of state of the different stocks, 2016 WG results

Sardina pilchardus  Scomber colias Trachurus trachurus  Trachurus trecae

Not fully exploited Fully exploited Overexploited

Sardinella aurita Ethmalosa fimbriata

50% 100% . opyy L

Overexploited Overexploited Overexploited




Changing data availability- creating issues with assessments

Example: Sardinella aurita

= Assessed as overexploited since 2006

er Recruit Analysis
Sardinella. aurita

Fou

LF (anol)

= Catch remains high, and exceeds
recommended level

" |ncomplete abundance series

e First used survey series
(2001-2008)

e Then CPUE EU fleet in
Mauritania (2008-2015)

e Now lenght based model

Catch(Ton:

000000

000000

000000

000000

000000

000000

000000

Sardinella aurita NWA total catch

mmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmm
ooooooooooooooooooooooooo
NNNNNNNNNNNNNNNNNNNNNNNN

Sardinella aurita NWA totallbiomass

mmmmmmmmmmmmmmmmm
ooooooooooooooooooooo
ooooooooooooooooooooo
NNNNNNNNNNNNNNNNNNNNN

= Variability of growth parameters and lack of basic biological data



Management advice process- CECAF

___________________

. Secretariat
" (provided by

____________________

y
Working Groups

\‘
Demersal Artisanal
species fisheries

Small Pelagic
Species




Uptake of scientific advice in management

= Recommendations from the Working Groups are taken up in
national processes to a different degree.

=" Management plans for small pelagics

O Morroco: Plan operationnal
O Mauritania: Plan developed
O Senegal : Plan in preparation
O Gambia: Plan to be initiated

* Daft framework for a regional management plan (Canary Current
Large Marine Ecosystem Project with the Sub-regional Fisheries
Commission and CECAF)

Discussion are ongoing



ACHIEVEMENTS

The Working Group has created a momentum for joint scientific
work in the region and beyond, and has facilitated improved
knowledge on small pelagic resources at a regional scale:

More consistent series of catch and effort available for the North
West Africa;

Significant improvement was made in sampling intensity in the
region, including in terms of Length-frequency;

Distribution and estimated abundance indices of the main small
pelagic fish species in the NWA region available;

Estimates from the different surveys are available as numbers and
biomass per length-group for the various species;

Assessment and management advice system in place.



Future Perspectives

Still need for improvement in the basic data: biological sampling
including for length, continued effort to estimate age, maintain
regional time series abundance and biomass

How can environmental changes and recruitment be integrated in
assessments?

There is a need to review decision framework, including status
descriptions, allocations and reference point frameworks

Some key questions:

What are the stock units?

How can recruitment be predicted?

What is the degree of environmental influence?

How can assessments be continued and advice provided in a
consistent way, with shifts in basic data



=0 |
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