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Plio-Pleistocene Paleoenvironmental changes 
recorded In the Tyrrhenian basin 

C. VERGNAUD-GRAZZINI 
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Stable isotope analysis of two species ( or groups) of planktonic foraminifers 

Globigerinoides ruber (and G. obliquus or G. obliquus extremus) and Globigerina bulloides 

(and G. falconensis or~, or G. calabra ) from DSDP Hole 653A and Sites 652 , 

654 and 650 in the Tyrrhenian basin, records the Plio-Pleistocene glacial history of the 

Northern Hemisphere . Events of 180 enrichment occurred at 3.1 , 2.4-2.2 ,1.6 and 0.8 

Ma. Changes in the Cl180 variability occurred at the same dates , but the most important 

changes are recorded in the Late Pleisrocene time, near 0.8 and 0.45 Ma .The overall 

increase in mean ()180 values is 1.7 °/oo for G bulloides and 1.5°/oo for G. ruber. Half 

increase results from the inception of dryness on the Mediterranean basin . The interval 

between 3.1 and 2.2 Ma appears as the more significant for the evolution of the 

Mediterranean water budget and may have corresponded to the onset of a permanent 

Mediterranean outflow. From 2.4 Ma onwards, the Mediterranean acted as an amplifier of 

the global climatic signals. 13C global events are well recorded at 3.2-3.1 Ma, 2.4-2.2 Ma 

,1.7-1.5 Ma and in the Late Pleistocene glacial-interglacial. oscillations . In the Late 

Pliocene-Early Pleistocene ( 2.2 -1.65 Ma , however, Cl13C values of the }:C02 display a 

long positive excursion , in opposition with the global trend , which is clearly related to the 

local hydrology and climate evolution . At 1 ast, a significant modification either in the 

water masses structure or in the pattern of exchanges with adjacent basins , occurred in th~ 

mid-Pleistocene : in the Early Pleistocene the pycnocline may have been more pronounced 

than in the Late Pleistocene and the present day in the Tyrrhenian Sea . 

Rapp. Comm. int. Mer Medit., 31, 2 (1988). 

84 

G-Ill 
Le detroit de Gibraltar et Ia mer d'Aiboran : 

evidence micropaleontologique et sedimentaire 
de Ia fertilisation d'eaux de surface 
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Il y a 17 ans que nous avons releve une remarquable concentration 
de Foraminiferes planctoniques dans les sediments hemi-pelagi tiques et 
eupelagi tiques de le plateau et de le talus continentales du NW. de la 
Mer d 'Alboran (Yedi terranee occidentale) (Hateu 1971), que la pari tion 
des recents etudes sur la fertilite de la zone (Minas et al. 1984) nous 
a perm is de met~re en relaticn a·,·ec la couche ascendante d' eau atl2.Ilti-

riche en elements nutritifS. e.t le m€.l.ange vert:ical dans le tcurbi 
anticyclonique de la Me!' d 'Alborar. 'Car,o h!cayo l?Cf). -

Tenent compte d€s e::.;p€ces pla..--..c-tcr..iques dcminantes (Orbulina uni-

:-':~!:~~· ~!.<;~<;!:<;:!:~!!.~ ~!:!:~:!:~· ~!~~~~~!:!.~~ ~~!!<;!~~~ y ~!~~~!:~!~E~-!!:~= 
£§.~~!:.!..~~!~~~) il es posible d'affirmer ce qui suit: 

1. Il s' agi t d' un phenomene de production planctonique et d' accu 
mulation sedimentaire qui trouve ses origines dans le temps -
posterieurs a la derriere glatiation (18.000 a. B.P.) puisque 
!!~~!1;!~~~9,':'.~~!:!.~~ !?.~'O~l!:~~!:~§l: a perdu sa representation wurmie~ 
se dans cette zone 1a . 

2. Les eaux atlantiques injectees dans le NW. d' Alboran con tie -
nnent des foraminiferes planctoniques subartiques (G.bulloides) 
de la zone transi tionelle nord-atlantique (G. inflata);;t-d;;-i;;
province subt;:-opicale atlantique (o:universa, -;;t-G-:-truncatuli 
no ides) • Toutes ces esp€ces, generaie;;nt-de relati~~-ba~s;
Sflli;;i te, on doi t lcs mettre en rapport avec le "Canary cu -
rrent assemblage" (Mateu 1979) qui longea,t le littoral iberi 
que poursui t sa route vers la marge continentale marocaine,
filtrant vers la Mediterranee des formes nord-atlantiques. 

Fig. 1. Detroit d~ Gibraltar et Mer d'Alboran: Repartition de la Chro -
phylle et les ni trats et phosphats dan le couche epi-mesopelagi 
que (!hnas et al. 1984) comparees avec 1 'accumulation des fora: 
miniferes planctoniques dans les sediments de la zone. 

3. Il existe· une remarquable coincidence entre les niveaux epi
mesopelagiques con tenant un maximun d 'elements nut;,.i tifs, et 
les plus eleves indices plancton/benthos observes dans les 
sediments de la zone. 

\ 
Precise:r.ent 1 'abondance et le caractere mesopelagique de G. 
~!:!~l:.i!• avec son gradient de densi tes, la sib.Jent dans le 
montant d'eau dont le melange vertical hivernal conditionne 
la fertilisation ci-dessus mentionee. 
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