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What are Oceanographic time series telling us?
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METHODS o Mesoscale Processes
The project "Studies on time series of oceanographic data" or Radiales (Valdés et al., 2002) :; 2] wam o 7. " 28 Upwelling (calculated for each of the transects from
was established as a pilot project by the Instituto Espafiol de Oceanografia (IEO). The project T o W - %g O O the Pacific Fisheries Environmental Laboratory Global
comprises a network of 19 sampling stations in 5 different transects distributed along the N T w0 tem 10 zwo  © teo e 200 z00s Upwelling Index) is more intense west of Cape Penas
and NW coast of Spain (Fig. 1). Each station is visited monthly. Samples are taken for . - and Ortegal up to Finisterre, and acts as a mechanism
hydrography, nutrients and planktonic communities following standard protocols (Gonzélez- _ Coruna ] generating spatial variability between the western
Pola et al. ,2005; Valdés et al, en prensa). 1_; so0 ] j %g and eastern zone of the Cantabrian Sea, and between
ToRUIA—— ——SARTANDER — i E N acncrm B E e I the coastal mixed waters and the neighbouring
e CUBILLERO S@lion N AN 1970 1980 1990 2000 ’ 1990 1995 2000 2005 oceanic stratified areas. Upwelling events are highly
=N = - - variable in intensity and frequency and they show a
_ Cudillero " significant year to year variability (Fig. 4). Cabanas
:;, 26§ SM j %é w et al. (2003) showed that a notable shift in the winds
EL E o‘? RYT® BT “f 02 | | | | has occurred during the last two decades, resulting
R A ) . in a reduction in the spring-summer upwelling off the
northwest of the Iberian Peninsula, as shown here
5 o Santander 5 - in Figure 4. Lavin et al. (1998) noted that the water
Figure. 1. Location of sampling stations in N and NW Spain: Vigo, Corufa, Cudillero ;_” §§ o 0 of - %g N353 column off Santander experienced a higher degree
and Santander, which Time Series started at 1997, 1990, 1993, 2001 and 1991 g 104 ° o T WY ;‘ oo 1 | | | of stratification, which also remains stratified for a
o move:go - o mjear B longer period of time. The same pattern is now

RESULTS

Figure 4. Time series of mean April-September yearly Upwelling ~ observed for the other transects (Fig. 4).
Index (Left panel) and Stratification index calculated as the Primary Production

Surface Temperature standard deviation of water column temperature (Right panel).

The Project RADIALES has provided hydrographical data for the southern Bay of Biscay The increase of stratification and decrease in upweling

since 1991. Using these time series, a warming trend of 0.05°C yr-1 in the surface layer over E o T Intensity act together Iessening the growth of
the shelf off Santander has been calculated by Lavin et al. (1998). £ phytoplankton and we can hypothesize that the whole
Temperature patterns over the shelf are different in Galicia (sections of Corufia and Vigo) - region will be less productive in the future. A response
and in the Cantabrian Sea (sections of Cudillero and Santander). The warming trend in g, In such direction is evidenced in the transect off
surface waters varies at regional scale, this in upward in the Cantabrian Sea, but less evident i . Cudillero where primary production decreased
In Galicia. It is also noted that due to coastal upwelling maximum temperatures in Galicia g w00 wes 200 2008 significantly in the period 1993-2000).0On the contrary,
do not reach the values observed in the Cantabrian Sea. A special feature noted in the last primary production increase in the La Coruna (Fig.5),
5 years is that the seasonal cycle of surface temperature in the Cantabrian sea has increased where stratification index were weeker.
its amplitude with warmer summers and colder winters Sea surface Temperature (SST) have 8 {5 Bacterial abundance

been rising by 0.2 -0.5 °C in the last decade.

In addition to a clear seasonal signal with maxima In

summer and minima In winter, we observed a
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. significant increase of bacterial abundancer during
o 1es0 1005 2000 2008 the summer months over the sampling period (r=0.71,
& — Santander _ — . ., :
E 20 - Santande W P=0.003, n=14)in the Gijon transect (Fig.6).
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depicted from the k-means cluster. For each cluster we calculated Orth spanish s toast, which allow us to do acttrate

the average to inspected graphically the characteristics of the ~ evaluations on the effects of environmental
Figure 3.Potential temperature at mid-depth waters at the Bay of Biscay group. perturbations on the ecosystem, forecast the expected

recovering time and monitor the ecosystem for
reversion to the previous state.
References

Cabanas, J.M., Lavin, A., Garcia, M.J., Gonzalez-Pola, C., & Tel Pérez, E. (2003).0Oceanographic variability in the northern shelf of the Iberian Peninsula. ICES marine Science Symposia, 219, 71-79.
Gonzélez-Pola, C., Lavin, A., & Vargas-Yafiez, M. (2005). Intense warming and salinity modification of intermediate water masses in the southeastern corner of the Bay of Biscay.Journal of Geophysical Research, 110: C05020.
Lavin, A., Valdés, L., Gil, J., & Moral, M. (1998). Seasonal and interannual variability in properties of surface water off Santander (Bay of Biscay) (1991-1995). Oceanologica Acta., 21(2), 179-190.
Valdés, L., Lavin, A., Fernandez de Puelles, M.L., Varela, M., Anadon, R., Miranda, A., Camifias, J., & Mas, J. (2002). Spanish Ocean Observation System. IEO Core Project: Studies on time series of oceanographic data. In N.C. Fleming et al.
(ed.), Operational Oceanography: Implementation at the European and Regional Scales, (pp 99-105). Elsevier Science, Amsterdam.

Valdés, L., O'Brien, T., & Lopez-Urrutia, A. (2005). Zooplankton monitoring results in the ICES area, Summary Status Report 2003/2004. ICES Cooperative Research Report, 276, 34 pp.
Valdeés, L., A. Lopez-Urrutia, J. Cabal, M. Alvarez-Ossorio, A. Bode, A. Miranda, M. Cabanas, I. Huskin, R. Anadon and N. Rodriguez (en prensa).A decade of sampling in the Bay of Biscay: What are the zooplankton time seriestelling us?. Progress
in Oceanography.



