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Appendixx E 

Existingg geo-acoustic information for the Malta 

Plateauu and the Elba area 

E.11 The Malta Plateau 

Figuree 1 below shows a map of part of the Malta plateau area. 

14.44 14.6 
longitudee (decimal degrees) 

Fig.. 1 The Malta plateau area. The positions corresponding to the cores given in (Tonarelli2) are indicated 
byy core. Also, the position of the relevant VA deployment during MAPEX is given (star). 

Inn (Sellschopp1) a map is presented indicating the different bottom types encountered in 
thee area of the VA deployment during MAPEX. According to the map the sediment along the 
entiree acoustic track consists of silt. From Chapter 2 a silt sediment is known to have sound 
speedd values of-1600 m/s. 

Inn (Tonarelli2) results of three cores taken on the Malta Plateau are presented. In this 
reference,, these cores are denoted by the numbers 255, 257, and 258, see also Fig. 1. The 
followingg ranges of compressional wave velocities are measured in the three cores: 
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 Core 255: 1) silty sand and silt from 10-100 cm, cp = 1650-1708 m/s, 2) silt from 110-140 
cm,, cp = 1616-1661 m/s, 3) clayey silt from 150-215 cm, cp = 1510-1574 m/s; 

 Core 257: mixture of sand, silt and clay, cp = 1500-1550 m/s; 
 Core 258: composed mainly of silty clay and clayey silt, cp = 1520-1570 m/s. 

E.22 Area nort h of Elba 

Figuree 2 shows a map of the Elba environment. The MAPEX VA position north of Elba is 
indicated,, together with the positions (close to the MAPEX VA position) for which 
informationn on bottom parameters is available. 

longitudee (decimal degrees) 

Fig.. 2 The Elba area. The positions corresponding to the bottom information are indicated by diamonds. 
Thee position of the VA as deployed during MAPEX in the region north of Elba is indicated by a star. 

Coree results, taken in the north Elba region, are presented in (Osier3). These cores were 
takenn at approximately 10° 7' E, 43° 10' N, and indicate a sound speed at the top of the 
sedimentt of 1450 m/s, increasing to 1550 at 1 m depth, and then fluctuating around 1500-
15100 m/s up to 5 m of depth. 

Inn (Gingras4), matched field inversion results are provided for the north Elba environment, 
wheree use is made of a vertical array as receiving system as well. The position of the 
(Gingrass ) VA is indicated in Fig. 2 by 'inversion result'. The source was positioned 5.6 km 
too the north. Based on previous measurements, comprising cores and inversions, a model for 
thee environment was established in (Gingras4). This model is called the 'baseline' model, and 
consistss of a single sediment layer on top of a half-infinite homogeneous sub-bottom. The 
soundd speed was assumed to vary linearly in the sediment, from c/iJe</ at the top, to C2.sed at the 
bottomm of the sediment. psecj, and etw are the density and attenuation in the sediment, 
respectively,, c/,, /?/,,and 0% denote sound speed, density and attenuation in the sub-bottom. 
Matchedd field inversion, using a single frequency (169.9 Hz), was applied to improve the 
baselinee model. Table I presents the baseline model and the inversion result. These results are 
inn agreement with the results presented in (Simons ), where inversions were carried out using 
thee same data. Note that in Chapter 3 also these data are used for inversion. However, for the 
inversionss of Chapter 3 the bottom is assumed to consist of a single layer, thereby ignoring 
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thee thin sediment layer. This is a valid assumption, since the sediment thickness is less than 
halff  a wavelength at the frequency considered (169.9 Hz), and, therefore, propagation is not 
veryy sensitive to the sediment parameters. When employing higher frequencies, which is the 
casee for the MAPEX analysis, this is no longer a valid assumption, and a sediment layer has 
too be taken into account. 

Tablee I Baseline values for geo-acoustic parameters and inversion results as presented in (Gingras4). 

Paramete r r 
Cr iSed(m/s) ) 

C2,sedC2,sed (m/s) 
hsedd (m) 

psedpsed (g/cm 3) 
otetfCdflA.) ) 
c66 (m/s) 
ppbb (g/cm J) 
atat (dBA ) 

Baselin e e 
1520 0 
1580 0 
2.5 5 
1.7 7 
0.13 3 
1600 0 
1.8 8 
0.15 5 

Inversio nn resul t 
15055 4 
15566 + 27 
3.33 6 
2.00 2 
0.111 8 
15766 + 4 
1.66  0.2 
0.188 8 

E.33 Area southeast of Elba 

Figuree 3 shows the same area as Fig. 2, but now the positions southeast of Elba on which 
independentt information is available are indicated. 

Fig.. 3 The Elba area. The positions corresponding to the bottom information are indicated by diamonds. 
Thee relevant MAPEX VA position is denoted by a star. The position of the VA of (Fallat7) is 
indicatedd by 'inversion result'. 

Inn (Hermand6) results of two core measurements, denoted by core 8 and core 9, are 
presented.. Core 8 consists of a clay layer, followed by a layer of silty clay. The compressional 
wavee speed in this sediment varies from 1457.5 m/s at 10-cm depth to 1472.5 m/s at 140 cm 
off  depth. Core 9 indicates a clay sediment, with a sound speed varying from 1467.5 m/s at 10-
cmm depth to 1479 m/s at 140 cm. (Hermand6) also presents results of multi-frequency 
inversions.. The inversions indicate an upper sediment sound speed of 1471  3 m/s. The 
sedimentt sound speed at the bottom of the sediment is determined to be 1501  6 m/s, with a 
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sedimentt thickness of 9  1 m, and a sub-bottom sound speed of 1530 + 2 m/s. These 
inversionn results are thus in agreement with the core measurements. 

Alsoo in (Fallat7) matched field inversion results are presented. The position of the VA is 
indicatedd by 'inversion result' in Fig. 3. The acoustic data were taken while a ship towing the 
soundd source was sailing toward the array. The sediment sound speed was taken constant in 
thee sediment and was found to be 1485  10 m/s. For the sediment thickness values in 
betweenn about 3 to 8 m were found. The sub-bottom sound speed was estimated to be around 
1520-15300 m/s. 

Inn general, it can be concluded that the sediment in the area southeast of Elba is a low 
speedd sediment with sound speed values below 1500 m/s. 
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