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New ideas concerning the sampling of the upper ocean ecosystem, on both spa­
tial and temporal ecalee, have been driven in part by general concerns about the 
well being of the ocean environment and ita role in climate change, particularly ae 
influenced by anthropogenic activities. Remote sensing using satellite color image­
ry hae been eucceesfully applied to estimate regional near surface pigment concen­
trations, and, to some extent, primary productivity. Recently, advances_ in tempo­
ral sampling have been made ae moored multi-disciplinary measurement eyeteme have 
enabled the upper ocean ecosystem to be studied at time scales comparable to those 
previously limited to physical oceanographers (Dickey,1988). In fact, the present 
state of technology enables moored phyeical-biological-optical-geochemical measure­
menta to be done every few minutes for periods up to 6 months. Thie is equivalent 
to a temporal resolution of :::1/20,000th that possible using bi-weekly shipboard sam­
pling. 
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As an example, during the Biowatt study in the Sargasso Sea (34N 70W), concur­
rent multi-disciplinary data were collected from moored instruments every 4 minu­
tes during 3 consecutive deployments periods from February 28 through November 23, 
1987 (Dickey et al.,1990a-b). These data seta were obtained from multi-variable moo­
red systems (1:1VMS, Fig.) by collaborative groupe led by Tom Dickey of University of 
Southern California and John Marra of Lamont-Doherty Geological Observatory. The 
HVI1S instrument packages, located at 8 depths (10m through 160m), were used to mea­
sure horizontal currents, temperature, photosynthetically available radiation (PAR), 
beam attenuation coefficient, chlorophyll fluorescence, and dissolved oxygen. Diel 
variability wae observed in the spectra of these variables throughout the euphotic 
layer, and a large (though short-lived: :::2 days) springtime bloom event was evi­
dent in the beam attenuation and chlorophyll fluorescence time aeries. The bloom 
event wae aleo evident in the concurrent bio-optical data (e.g. spectral diffuse at­
tenuation coefficient) obtained from bio-optical moored eyateme (BOMS; Booth and 
Smith,1988; Smith et a1.,1990). This springtime bloom coincided with a shoaling of 
the mixed layer depth from greater than :::160m to :::30m within about 2 daye. It ie ap­
parent that the high degree of variability associated with proceeeee euch ae diel 
particle production and transient blooms and their cessations cannot be observed 
using coarse (and highly aliaeed) temporal sampling (e.g. bi-weekly). 

It is important to note that many of the observations described here (e.g. PAR, 
fluorescence, beam attenuation coefficient and dissolved oxygen) can be used to ge­
nerate time aeries of biomass and/or primary productivity , eyetem respiration and 
biological oxygen demand, carbon fluxes, and water turbidity (Kiefer and Mitchell, 
1983; Brewer et al.,1986; Kmereon,l987; Dickey,1988; Siegel et al.,1989; Dickey et 
al.,l990a-b). Concurrent temperature and current data are essential to determine re­
latione between physical conditione ( e.lif. stratification, mixing time scales, advec­
tion and transport, etc ... ) and biological and geochemical proceeeea. 

Although our ability to sample the marine ecosystem has improved greatly, the­
re remain several obvious high temporal resolution measurements which we would li­
ke to include in future eyeteme. Among these are dissolved carbon dioxide and plant 
nutrients (nitrate, nitrite, silicate, and phosphate). Presently, it is poeeible to 
determine oxygen fluxes acrose the air-sea interface using mooring meteorological 
data and near surface dissolved oxygen concentration measurements. In addition, moo­
red acoustical measurements are attractive. It is now possible to obtain relative­
ly high vertical resolution acoustical measurements of currents and zooplankton dis­
tributions. Coupled with remote sensing satellite imageries and ehipborne sampling, 
long-term high resolution multi-disciplinary monitoring using moored instruments al­
lows a correct description of both open ocean and coastal areas, and can be ueed 
for model prediction of environmental changes. 

Such a strategy is planned to be used in the Western Mediterranean in 1992-93, 
moat probably in the Algerian Basin. Indeed, the instability of the Algerian Cur­
rent generates mesoscale phenomena such ae upwellings and eddies (Millot,1990). A 
multi-platform sampling approach which includes multi-disciplinary time aeries mea­
surements from moorings can be used to obtain information on relationships between 
dynamical, biological, and geochemical phenomena, and to give a first aeeeaement of 
the biogenic fluxes in this region. 
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INTRODUCTION 

Les hydrocarbures sont universellem~nt repandus dans l'env~ron_~ement (~tmosphere, 
lithosphere, hydrosphere et biosphere). Notre etude concerne plu_s parttcuhererl'!ent I analyse des 
Hydrocarbures Satun'Js (n-alcanes) e,t c;Jes Hydrocarbures Aromatt~ues Polycychques, (HAP). Ces 
derniers sont princ1palement constderes comme des polluants. d t?r~g!ne anthr_opogemque JNeff 
1979). Toutefois, s:ils sont en g~nde parti~ proc;J~tts par I acttv_t!e tndust~telle, ces me'::es 
composes peuvent etre issus d'L!ne evolution dl~g~nettgue de Ia mat1ere orgamque dans _le mt!t~u 
sedimentaire. 11 apparait done tmportant de differencter les sources ,des HA\ pour 1dentifter 
l'origine et les modes de transport et de transformation de ces ?O!Tiposes ~ansI envtro!ln_ement. 
L'analyse complementaire des n-alcanes nous, permet de dtsttnguer ongtnes btogen~que et 
petrogenique de Ia matiere organtque dans les sedtments (Colombo eta/., 1989). Cette_ etude a 
ete realisee sur 60 echantillons de sediment provenant des marges atlantique et 
mediterraneenne. 

PARTIE EXPERIMENT ALE 

Les sediments ant ete preleves a !'aide des carottier~ Usnel et Flus~a. Les 
echantillonages ant ete realises au niveau de C§ln_yons sous-,ma!tns (tete de canyon ,et eventatls 
sous-marins) pour chacune des marges. Les sedtr:nents, g~les a bard, sont conserves conge_les 
jusqu'a leur lyophilisation au. laborato1re. L'extratt organtque to~l . est o~tenu par extractton 
Soxhlet au dichloromethane puis purifie sur micro-colonne de Flonstl (Garngues 1!1 al.,_ 1987). 
Une premiere etape de chromatographie liquide sur phase normale permet Ia separ~tt?n des 
hydrocarbures satures et des differentes families d'HAP (Garrigues eta/., 1988). Les differentes 
fractions sont collectees et analysees par chromatographie en p~ase gazeuse sur co~onne 
capillaire ( chromatographes s;arlo Erba, FRACTOV ~P :4160. et, Shrmadzu,. GC-14A, equ1ppes 
d'injecteurs splitless et de detecteurs. FID, et couple~ a un !ntegrateur Shtmadzu CR4A); Les 
composes sont identifies par comparatson avec un melange etalon contenant les composes de 
reference et quantifies par calibration avec un etalon interne. 

RESULTATS 

Les teneurs totales en HAP obtenues pour ces echantillons sont de l'ordre de plusieurs 
centaines de ngjg de sediment sec; (Parlanti et al._, 1989). Ce resu~tat peut,parJ~itre et~nnant 
pour des echantillons non c6tiers. Ces concentrations ssmt t?utefots pll!s eleve_es en tete de 
canyon que pour les sediments les P!U~ p~ofon?s. Le methylene ~:5-phen~nthrene (c~mpose 
typique d'une origine pyrolytique) a ete detecte en fatbles quantites au ntveau des tetes de 
canyon, y suggerant une contaminati~n de type pyro_IY!ique. II n·~s~ pas present dans _les 
sediments des eventails sous-marins ou par contre le Retene (caractensttque de Ia combustion· 
de bois de coniferes (Ramdahl 1983)) a ete observe. Nous sommes done certai_nemen_t en 
presence d'une matiere organigue d'ori~]ine continentale apportee avant l'ere 1ndustnelle. 
L'analyse des homologues al_kyles du phen~nth~ene a co:rrirme l'~volution diagenetique ~es 
sediments les plus profonds a1ns1 que Ia contnbutton pyrolytrque en tetes de canyon (Parlanti et 

a/., 
198~~us avons effectue sur !'ensemble de nos resultats une etude statistique 

multidimensionnelle (a l'aide des logi!=i!JIS _s-r:A!·ITCF et STATGRAPHICS). Ainsi I'J~nalyse en 
composantes principales (ACP) a ete reahsee. sur plusteurs f!latnces con~ituee~ de 6~ 
observations (echantillons) et d'un no:nbr~ de vanables allant, d_e 5_a 20. Ces vanab!es etant ~it 
des teneurs, soit des rapports caractensttques, les ACP ant ete faites s~r les don_nees centrees 
reduites afin de se liberer du problema des unites. Ces analyses factonelles multiples nous ont 
permis de confirmer ou de mettre en evidence de nouvelles informations. 

ACP I ACP 2 

5 

!I 
s 

0::: 
~ -0. 5 

& a 
0 
(.) 

s 

s 

2M.DBT 

~BT ... · 3+4M.DBT 

1~,.00, 

lMDBT 

3MDBT 
.3 o.s · 1W,DBT 
~ r-~~~~~=-~~~ 

&.J.S 
a 
0 

(.) 

0.2 2,2 4.2 6.2 8.2 1 3 5 

Composante 1 Compoeante 1 

11 appara It par exemple sur Ia figure precedents que Ia 16re ACP, realises pour le 
Dibenzothiophene (DBT) et ses quatre homologues alkyles, individualise le 

6 
13 

methyldibenzothiophene (1MDBT), sl!gg~rant une origins differente de ce comp?~e: La 2, m 
ACP presentee met en opposition le Perylene (PL) et le 1MDBT,- Le PL ~tant caractensbque _dune 
origine terriQene (Colombo et al., 1989), ce resultat conforte I hypothese que nous avanctons, 
Iars de precedents travaux, sur l'origine marine du 1MDBT. . . 

Les variables choisies pour I'ACP illustree, s_~r Ia ftgure. sutvante, sont des rapp~ 
calcules pour Ia familia des alcanes normaux et specif1ques de d1verses sources de Ia matiere 
organique da~s le~ s~diments. On peut noter ici l'oppositton par !'axe, 1 entre les rappo"!s.C~I12-
22 (origine petrogen1que) d'une part, et CPI21-31 et nC1~fnC29 d autre pa~ (caractensttques 
respectivement d'une origine terrigene et d'une source manna). Ces deux .d~rnters rappo~ sont 
d'ailleurs eux-meme opposes par l'axe 2. L'axe 1 semble done separer ongtnes petrogen1que et 
biogenique alors que I' axe 2 sembleraft differencier les sources marine et ,terrig~ne .. Si I' on 
s'interesse maintenant a Ia distribution par rapport a ces r:nemesaxes, de n_os echa~tillons, nous 
constatons que pour les sediments de Ia m~rge a!lanbque 1§1 preqomtnance d une sourc:e 
petrogenique est a souligner alors que pour les echantillons medtterraneens les caracteres mann 
et surtout terrigene semblent prevaloir. 
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