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Growth of European anchovy ( Engraulis encrasicolus) in the Bay of Biscay (NE
Atlantic) under different environmental factors: im plications for recruitment.

HERNANDEZ, C., VILLAMOR, B. !, GONZALEZ-POLA, C.2 NOGUEIRA, E.2, GONZALEZ-NUEVO, G.2, BARRADO, J.!

nstituto Espafiol de Oceanografia (IEO), C.O. Santander, Promontorio de San Martin s/n , 39180 Santander, Spain
2 |nstituto Espariol de Oceanografia (IEO), C.O. Gijén, Avda Principe de Asturias 70, 33212 Gijén, Spain.

*Email:carmen. ieo.e:

OBJECTIVE

The objective of this study was to evaluate the consequences of the variability of growth and developmental rates during early life stages on the recruitment success of Anchovy in the Bay of Biscay, by comparing the growth
history of recruits (juveniles at age 0).

MATERIAL & METHODS

For the present study, anchovy juveniles were sampled  in September- October between 2006 and 2009 at different locations of the southern part of the Bay of Biscay
during acoustic and bottom trawl surveys. A total of 359 otoliths (43-121 mm standard length (SL)) were examined using daily increments formation in the otolith
microstructure. Daily ages were determined as the number of daily growth increments after hatching (Cermefio et al., 2003; Aldanondo, at al. 2008). The birthdate
distribution was estimated by subtracting the number of otolith growth increments from the date of capture. Then, individual mean growth rates from hatching to capture were
calculated by dividing SL minus 2.97 mm by the daily ages (Takasuka et al., 2003). Juveniles were split into cohorts fortnightly to analize growth patterns depending on their
bak-calculated day of hatching. The distance between consecutive increments was measured (IW) to estimate growth rates and to compare average increments between
subcohorts at 20-40 days (IW20-40), and 30-40 days (IW30-40).

Meteorological and hydrological data : A local measurement of wind representative of the Central Cantabrian Sea was provided by the Spanish Agency of Meteorology
" s - from the station located at Santander airport at 43°27°'N-03°47'W. Weekly series of Sea Surface Temperature are the Optimum Interpolation analysis NOAA_OI_SST
provided on a one-degree grid by the NOAA/OAR/ESRL (Reynolds et.al., 2002)
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The causes of this low or null
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DISCUSSION

FATCHDATE DISTREUTION In 2009, four main modal groups, defining
four subcohorts hatched in 1-15 June, 16-30
June, 1-15 July and 15-31 July.

*The estimated birth-date of juveniles (May-June-July) concentrated mainly in early
July for the years 2006 and 2009 (mean 4thJuly) and in June for 2007 and 2008
(means 10th and 24th June, respectively), fell within the spawning period of the
species in the Bay of Biscay, extending from March to August (Motos, 1996; Bellier et
al., 2007).
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For IW 20-40 two subgroups were
distinguished, 1-15 June on the one hand
and 16-30 June, 1-15 July and 16-31 July

N° of specimens

S SR on the other, showed significant — *The general pattern of daily micro- increment width development in juveniles
between the two subgroups (K-S-test, ) involved an increasing trend until maximum values over 22.27 um day - were
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in which values fluctuated. This is the same pattern found previously in other daily
Maximun growth at age by subcohort and year growth studies on anchovy juveniles (Aldanondo et al., 2011). These patterns are

probably influenced by endogenous factors, such as decrease in potential growth with
age; but they are also modulated by environmental factors, such as temperature and
food abundance.
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For all years analyzed, later born juveniles grow
faster in the stage prior to metamorphosis (larval
stage) and then, once go to the juvenile phase, this | sun
growth is reversed (grow less in the juvenile phase
the later born). However, in 2009 those born later
juveniles have slower growth in both larval and
juvenile phases.
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« Faster growth (maximum growth achieved in fewer days) in the subcohorts born
later in every year except 2009 which is the opposite. The age at which maximum
growth is presented corresponds to the end of the metamorphosing stage from larva
to juvenile, and this is often related to ecological and habitat exchanges .
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