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[1] CTD measurements carried out in the southern Adriatic
Sea and in the western Ionian basin (Eurafrican
Mediterranean Sea) during May 2003 by the German
research vessel Poseidon (Poseidon cruise 298) and
numerical simulations are used to elucidate aspects of the
abyssal circulation of this oceanic region. The observations
reveal that dense waters of Adriatic origin were strongly
diluted along their way on the Italian continental slope, whilst
their characteristics remained better preserved in a region
located further east. Numerical simulations carried out by
means of a nonlinear, reduced-gravity plume model confirm
the observations and contribute to explain their cause: The
very steep topographic slope along the Italian shelf in the
region of the Gulf of Taranto induces strong entrainment of
intermediate waters in the bottom layers. Instead, the bottom
waters of Adriatic origin which, along their path further east,
encounter gentler topographic variations, are weakly diluted
by turbulent mixing and, therefore, better preserve their
original characteristics. The remarkable differences in the
simulated turbulent mixing along these two different paths
are accentuated by the presence of a noticeable zonal gradient
of potential density existing in the near-bottom layers of the
northern Ionian basin. Citation: Hainbucher, D., A. Rubino,

and B. Klein (2006), Water mass characteristics in the deep layers

of the western Ionian Basin observed during May 2003, Geophys.

Res. Lett., 33, L05608, doi:10.1029/2005GL025318.

1. Introduction

[2] Bottom-arrested currents represent a significant
mechanism for the export of dense water masses produced
by oceanic convection, the process which sets and maintains
the abyssal circulation of the world ocean [see, e.g.,
Jungclaus and Backhaus, 1994; Rubino et al., 2003]. Such
currents, which are deeply influenced by earth rotation, are
substantially constrained by the underlying bathymetric
features and are mainly forced by their excess of weight,
which results from the density contrast with the overlaying
water [Jungclaus and Backhaus, 1994; Rubino et al., 2003].
Current penetration depth, velocity structure, and rate of
mixing for a given oceanic region are determined by these
parameters, as well as by the interaction with dynamical
features of the upper ocean.
[3] This implies that, in oceanic regions without extremely

pronouncedbathymetric constrictions like, for example, under-
water channels or canyons, long-term oceanic and/or atmo-

spheric variations affecting the production (rate and charac-
teristics) of dense water could cause substantial variations in
the pathways of the resulting bottom-arrested currents and thus
significantly influence the export of newly formeddensewater.
[4] In the Adriatic Sea dense waters are formed during

wintertime and are then exported by means of bottom-
arrested currents toward the abyssal layers of the Ionian
basin [see, e.g., Zore-Armanda, 1974; Malanotte-Rizzoli et
al., 1997; Bignami et al., 1990]. Before the ‘‘Transient’’, a
major climatic variation of the eastern Mediterranean, which
affected the whole deep circulation in the Ionian basin
[Roether et al., 1996; Klein et al., 1999], waters of Adriatic
origin occupied the deepest part of the Ionian abyssal plain.
During the Transient the cold and relatively fresh Adriatic
Deep Water (ADW) was replaced by the substantially
warmer and saltier water of the Levantine basin in the
bottom layers of the Ionian Sea [Klein et al., 1999]. Among
the different variations in the hydrologic structure of the
Ionian basin, brought by the Transient, there exists a reverse
of the zonal gradient of potential density in the deep layers
of the northern Ionian basin [Manca et al., 2003].
[5] There has been intensive hydrographic activity in the

Adriatic and Ionian since 1990 in programs as POEM
(Physical Oceanography of the Eastern Mediterranean),
MATER (Mass Transfer and Ecosystem response) and
Sinapsi (Seasonal, Interannual and decadal variability of
the atmosphere and ocean and related marine ecosystems)
[see, e.g., Manca et al., 2002].
[6] In this paper we report on CTD measurements carried

out in the deep layers of the southern Adriatic Sea and of the
western Ionian Basin. The data results from a cruise with the
German research vessel Poseidon (Poseidon cruise 298, May
2003). From the observations, it emerges that dense waters of
Adriatic origin were strongly diluted along their way on the
Italian continental slope, whilst their characteristics were
found to be better preserved further east. A numerical,
nonlinear, reduced-gravity plume model was implemented
to elucidate these findings. The model simulations reveal that
bottom Adriatic water can follow different paths toward the
Ionian abyssal plain. Whilst the very steep topographic slope
along the Italian shelf in the region of the Gulf of Taranto
induces strong entrainment in the bottom layers, the bottom
water flowing further east encounters gentler topographic
variations and is thus diluted in a less strong extent. The
remarkable differences in the simulated turbulent mixing
along these two different paths are accentuated by the
presence of a noticeable zonal gradient of potential density
existing in the near-bottom layers of the northern Ionian basin.

2. Discussion

[7] During May 2003, in the frame of Poseidon cruise
298 we carried out oceanographic measurements in the
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