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= North West African (NWA) Context
= Long term change in small pelagics (SPF) distribution: Case of Sardine and Sardinella

= Short term dynamic of SPF
= SPF associations from surveys

= SPF and hydrographic parameters
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The Canary Current Upwelling Ecosystem: Hydrographic context

A. Benazouz, 2014
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Canary Current Upwelling Ecosystem: A productive ecosystem in terms of

marine ressources

= CCLME is the third ecosystem in the world in terms of primary
productivity.

= CCLME ensures one of the most important fisheries
productions among the large marine ecosystems of Africa, with
2 to 3 million tons annualy.

=More than 80% of the catchs are small pelagics:

Sardina pilchardus Sardinella aurita Trachurus trachurus Engraulis encrasicolus

Scomber colias Sardinella maderensis Trachurus trecae Ethmalosa fimbriata
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Small pelagics are a key species of the Canary Current Ecosystem

= Trend of the annual biomasse estimates of Small pelagics in in North West Africa

Trends of small pelagic biomass in NWA region
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= Trend of the annual catchs of Small pelagics in North West Africa region

NIWAcG f ,;o,',’g,,t::’zf éozz’.:ilp: :; SPF spatial SPF and
o ¢ ¢ associations hydrography




Small pelagic fish assessment in NWA region by Acoustic surveys

2007-2016
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Spatial distribution of small pelagic species in NWA

Mean SPF distribution in the period 2000 2006

. by 52451 Long Short SPF spatial SPF and
NIWAcontext: Dynamic of Dynamic of . ..
SPF SPF associations hydrography




Long term context: Change in distribution areas of SPF in NWA

U Latitudinal trend of small pelagic stocks (North Cape Blanc)

-—>

Abundance area of sardine in 1962-1999.

Abundance area of Sardinella in 1962 - 1999.
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Long term context: Change in distribution areas of SPF in NWA

O Latitudinal trend of small pelagic fish

Centroids of Sardine and
sardinella 1962-1999

A long term trend in the abundance areas: southward for the septentrional fish (sardine)
and northward for the meridional fish (sardinella).
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Long term context: Change in distribution areas of SPF in NWA

O Latitudinal moving of small pelagic fish
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Long term context: Change in distribution areas of SPF in NWA

LSardine biomass and Atlantic Multi-Decadale Oscillation (AMO indice)

Ostrowski et al, 2008 Kifani et al

Cape Cantin —Cape Boujdor-
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Short term context: Seasonnal migrations of SPF

(] Seasonnal distribution of sardine in NWA

Winter Spring Summer Autumn

Moustahfid, 2002
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Short term context: Seasonnal migrations of SPF

[ Seasonal distribution pattern of small pelagic fish: Typical examples of winter situation

23°30N

(65%)

Dynamics are likely driven by the hydrographic features in the area

v' Winter situation: fish is more prevalent in the southern part (south Dakhla (23°30N)). due to the dominance of
the northern currents Bordering the area to its southern parts, and which are more favorable for pilchards.

v Fish are more aggregated and the distribution ranges are narrower at breeding period
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Short term context: Seasonnal migrations of SPF

U Seasonal distribution pattern of sardine: Typical examples of summer situation

(73%)

23°30N

july 2012 july 2007

v' Summer situation: fish are more scattered in the recruitment period. Detections are more

important in northern part of Bay Cintra (23°00N), due to intrusions of tropical waters
through Cape Blanc.

v" More other pelagic species with tropical affinity are found south Bay Cintra
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Short term context: Seasonnal migrations of SPF

U Seasonnal dynamic with SST trend

Catchs anomaly at Dakhla port

Source :IMROP reports (Mauritania)
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Characterizing associations of SPF and correlations with the environment

Nansen Data: 1995-2006

v'Fish Data: Acoustic densities (NASC) of
Sardine, sardinella, horse mackrel, Chub
mackrel and anchovy

v'Data CTD transects:
v'Sea surface temperature (SST)
v'Sea surface salinity (SSAL)
v'Sea surface oxygen (SO2)
v'"Mean oxygen (Mean02)
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Nansen Data: 1995-2006
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v'Factorial Analysis on fish-hydroparameters

correspondance: MFA + Clusturing on

v'Factorial Analysis on fish correspondance:
factorial axis

v'Import Data into a grid cells (15x30 nm?)
PCA + Clustering on factorial axis
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SPF spatial associations in NWA: Species profiles

1. Sardinella: Associated to Horse mackrel

2. Horse mackrel: Associated to sardinella
and Anchovy

3. Anchovy: Associated to. Horse mackrel
sardinella.

4. Sardine: Associated to Chub mackrel
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SPF and environment correlations

SPF

SPF

associations

Coordinates of active variables | ______ _* ______ + ______ | ______ _\ _______
Variahles | axe 1 axe 2 axe 3 | axe 4 axe 5
Pilch 23,6537 7.0945 273247 13,8757 24657
Sard 245591 21,1310 55474 45616 192200
Groupe 1 Horse 0.6009 58,8892 41931 39574 1.8758
Scomb 03382 0,0440 09599 0,1479 0,0276
Anch 03850 0,0660 00251 18,7915 53.0744
All 495368 872247 38,0502 413341 76,6634
Mean02 71.59084 10,0221 24 6383 3.0087 26771
S8T 15,8688 02333 00176 30,0009 3.7818
Groupe 2
S502 11,2530 04565 36,5991 12097 00216
Ssal 15,4331 20615 06748 18,3566 16,8560
All 504633 127754 61,9498 58,6659 233365
Classe 1/ 5  (Poids= 2500 Effectif= 15)
oo Moyenne Ecart-type .
vV anah!e.s . dans la }I’u}"enne dans la Ec:frt:t}'pe Valeur- Probabilité
caractéeristiques genérale genéral Test
classe classe
S8T 28,9859 21,003 0,663 3447 12.08 0,000
Sard 0,560 0218 0,262 0292 6,11 0,000
Axe factonel 2 0,742 0,000 1,040 1,017 3.81 0,000
Classe 2/ 5 (Poids= 75.00 Effectif= 75)
Variables AMoyenne Moyenne Ecart-type Ecart-type | Valeur- R Sardine”a -2 Temp erature
caractéristiques dans la gé:‘lérale dans la génél:al Test Probabilité and Salinit
classe classe y
Sard 0,598 0218 0,148 0292 13,03 0,000
Axe factoriel 5 0,392 0,000 0212 0,487 8.05 0,000
Axe factoriel 2 0,661 0,000 0,466 1,017 6.4% 0,000
Axe factoriel 4 0,380 0,000 0375 0,597 6,35 0,000
S58T 21,805 21,003 2,859 3,447 232 0,010
Long term Short term . o
Dynamic of Dynamic of SF gyl IPF diid

nydrography.




SPF and environment correlations

Classe 3/ 5 (Poids = 86.00 Effectif= 86)
Variables Moyenne Moyenne Ecart-type Ecart-type | Valeur- I
caractéristiques dans la gé:‘lérale dans la génét::; Test Probabilité

classe classe
Horse 0,638 0240 0,085 0283 15,46 0,000
Ssal 36,192 36,030 0,391 0,731 243 0,008
Classe 4/ 5 (Poids= 26.00 Effectif= 26)

Moyenne Ecart-type
X’aﬁab}e.s . da‘ns la }I’uy’enne dans ‘l-: Ec:trt:type Valeur- Probabilité
caractéristiques générale général Test

classe classe

Anch 0,534 0,057 0,133 0,159 16,04 0,000
Axe factoriel 4 1,081 0,000 0314 0,397 264 0,000
Axe factoriel 1 0488 0,000 0,673 1277 204 0,021
Clasze 5/ 5 (Poids= 87.00 Effectif= 87)

Moyenne Ecart-type
Yariah!e:s . da‘ns la }I’u}"enne dans ‘l-: Ec:{rt:type Valeur- Probabilité
caractéristiques générale général Test

classe classe
Pilch 0,600 0,195 0,108 0274 16.33 0,000
Axe factoniel 1 1.471 0,000 0,367 1277 12,74 0,000
Mean(2 4,861 4.071 0,987 1,186 737 0,000
5802 5,553 5,086 0,621 0,771 6,69 0,000
Ssal 36,434 36,030 0,194 0,731 641 0,000
Axe factoniel 3 0339 0,000 0,567 0,623 6,37 0,000
Axe factoriel 2 0,551 0,000 0287 1,017 5,99 0,000
Scomb 0,061 0,028 0,128 0,097 3,76 0,000
Axe factoriel 5 0,094 0,000 0,168 0487 218 0,015
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Horse mackrel ----- > Salinity
Anchovy ----- > Temrerature
and salinity

Sardine+ Scomber ----> Oxygen
and salinity

SPF spatial
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SPF spatial
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Horse mackrel -----> Salinity
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Sardinella ----> Temperature

and salinity
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Sardine+ Scomber ----> Oxygen

and salinity

Anchovy -----> Temperature and

salinity
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Concluding remarks & Outlook

v Important fish spatial interactions are identified althought the high variability
in the small pelagic stocks dynamic.

v'Associations seems to be more consistants at the adjoining area on both sides
of Cape Blanc and Mauritania

v’ Some environnmental preferences are spatialy identified for the SPF species

In perspective

v'Conducting analyzis with more fish (trawl catchs) and environnment data
(thermocline depth, oxycline, plankton north Cape Blanc...)

v Extending database to recent surveys (after 2007)

v'Considering demography (juveniles/adults) in the analysis



Thank you
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