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ABSTRACT 
The need for accurate and undisturbed core samples has led to the development of this new coring 
method with controlled penetration speed (Angel Descent), to minimize the sediment shortening and 
deformation. The results of the last campaign are herein discussed, analyzing recovery/penetration ratio, 
acceleration data of the corer during penetration, and logs of magnetic susceptibility on the samples 
obtained using two different methodologies in the same location. The purpose of this paper is to 
compare the performance of the two sampling methods, to identify which system allows for less axial 
deformation of soils and less distortion of the structures, to obtain a geometrically unaltered sedimentary 
sequence. 
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Introduction 

It is well known that the seabed can be read as an archive of 
human activity (Blomqvist 1985). In particular, the 20th century 
left the largest contribution of trash from various anthropogenic 
activities connected to the current technological and 
demographic development (Benn et al. 2010) and from nuclear 
experiments. Furthermore, the study of marine geohazards (land-
slides, tsunamis, earthquakes) can be applied not only to science 
but also to technical fields for designing works at sea. For 
environmental and geotechnical studies, knowing the real depth 
of the polluted, harder layer and of heavy metals is essential. 

Given all this demand, it has become necessary to develop 
new instruments and appropriate methods capable of retrieving 
high-quality sediment samples that minimize further 
disturbances in sedimentary layers and eventual contamination. 

Gravity methods are used in geological and geotechnical 
surveys that require sub-bottom samples. These techniques 
can be used for traditional coring, with gravity samplers, or 
in general, free fall (FF) from a limited height using a trigger 
with a piston corer (Kullenberg 1947; Busatti, Magagnoli, 
and Mengoli 1980; Lunne and Long 2006). 

Recently, the use of piston corers has been studied in depth 
by research institutions and private companies, analyzing the 
influence of the length of the free fall, the slack, the elasticity 
of the cable, and the weight of the core head on sampling 
results, with the aim of achieving better penetration. Deeper 
penetration, however, does not always correspond to higher 
recovery. Results of laboratory tests on these samples are not 
representative of in situ conditions and thus provide unreliable 
physical–mechanical parameters (Lunne and Long 2006). For 
many scientific and geotechnical studies, it is very important 
to have a high recovery/penetration ratio. 

A new coring method in deep water will be discussed in this 
paper, which further reduces possible disturbances in the 

column of sampled sediments, especially at the top, by varying 
the speed of penetration. 

Methodology: Controlled penetration speed 

The idea for this method came out of the study of samples taken 
in the past by various private companies and research 
institutions, where the top of the cores—the most recent 
geological layer and therefore the least solid—was often 
disturbed (Bourillet et al. 2007), due to the extra suction that 
leads to an over-distortion or even the total loss of the material. 
This disturbance, caused by traditional coring methods, was at 
times excessive. To improve this traditional method, corer 
penetration must begin at a slow speed, and as the depth of pen-
etration increases, the descent must also be faster, to overcome 
the increasing lateral friction. Therefore the force applied to the 
corer should initially be low and slowly rise as the corer pene-
trates the sub-bottom. To increase the thrust (given that it is 
not possible to increase the mass of the instrument once it is 
in the water column), it is necessary to increase acceleration 
and hence speed (Magagnoli 2012). 

Depending on the water depth, this methodology can be 
applied in different ways: In shallow water the corer is 
connected to a winch or a crane with variable speed control 
and while the piston is tied off to a fixed point on board with 
a very resistant rope; this rope runs down the length of the 
corer and attaches to the top of the piston (Magagnoli 2012). 

In very deep water, this technique is not applicable: Two 
cables or ropes could not be managed in the water during 
coring operations. Therefore, a special instrument has been 
designed to resolve the issue. 

In the following paragraphs, the methodology applied in 
deep water and the results obtained in different campaigns 
are described. 

CONTACT M. Magagnoli massimo@carmacoring.it Carmacoring S.r.l., Bologna, Via De Gasperi n. 15 - 40050 Argelato (BO) Italy. 
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/umgt.  
© 2017 Taylor & Francis 

http://dx.doi.org/10.1080/1064119X.2016.1213335
mailto:massimo@carmacoring.it
http://www.tandfonline.com/umgt


Finally, it should be known that the method described in 
this paper is patented. 

Controlled penetration speed in deep water 

The setup of the corer is the same as that adopted for the 
free fall methodology (photograph 1, courtesy of CNR). The 
configuration has five variable components: The weight of 
the corer head, the length of the corer tube, height of the free 
fall of the corer from the seafloor, slack of the main wire, 
correlated to the free fall height and the elasticity of the same 
wire, and the configuration of the active piston (registered 
patent as design patent; holder: CNR, Italy). 

Before the deployment, a special winch has to be connected 
to the main cable, just above the trigger. The hook of the 
special winch’s wire has to be connected to the eyebolt of 
the corer head. This will allow the penetration speed to be 
controlled (Figure 1). 

First almost hold the corer, then release it faster and 
faster, allowing for more force to overcome the friction of 
the sediment. The configuration variations of the corer 
remain more or less unchanged, given that the free fall 
height and the slack will be set to zero. The elasticity of 
the cable cannot be disregarded, but this problem can finally 
be solved using the angel descent (AD) procedure. Usually, 
the cable snaps back once it is released, after it stretches out, 
due to the weight it sustains and depends on the depth of the 
job at hand. This problem reduces coring effectiveness, 
because the tensioned piston cable, instead of working at 
the level of the seabed, accelerates upward, thus depressur-
izing the core barrel that is moving downward through the 
sediment (Skinner and McCave 2003). Conversely, in the 

new method, the corer mass—which weighs on the main 
cable—gradually declines: The recoil speed of the cable will 
be less than the penetration speed of the corer into the 
seabed, thus allowing for a much better result (Magagnoli 
2012). 

The brakes of the carma winch are tightened with a torque 
wrench, where the closing force is decided based on the 
sediment expected. 

The softer the sediment, the tighter the brakes, to reduce 
the initial speed of the penetration. Afterward, the pads, 
warming, will not be able to brake the disc of the winch, which 
gradually accelerates, thus permitting the corer to penetrate 
with more force in depth. The corer continues to penetrate 
until it encounters strong layers or the piston reaches the base 
of the corer head (Figure 2). 

The coring dynamic can be better understood by measuring 
its kinematic parameters (e.g., core accelerations during pen-
etration through accelerometers mounted on the corer). A 
careful analysis of the data allows the user to quantitatively 
compare different coring methods and to understand which 
method works best. 

Results of previous campaigns 

In shallow water, this methodology was used for the first time 
in 2011 for sampling a small area in Italy, where a new port 
will be constructed. The aim of the job was to recover a 
representative sample of the first 6 m of sediment in less than 
10 m of water depth. This result had never been achieved in 
the past by other companies using traditional methods. 

The corer head was outfitted with four weights for a total 
weight of 1,850 kg to overcome the friction of the sand layer 

Photograph 1. Set-up of the Corer (courtesy of C.N.R.).  
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present at 0.5 m below the seafloor. Standard configuration 
was used for the mobile piston: Four active pins and four fixed 
pins, attached to a Dyneema SK75 rope, 14 mm in diameter, 
made up of high-tenacity polyester and kevlar, with a failure 
load of 10,800 kg. 

The first core penetrated 7.30 m below the seabed (7.00 m 
water depth), with a final sample length of 6.74 m, equal to 
a recovery ratio (RR) of 92.3% (Hvorslev, 1949). At the second 
site (5.60 m of water), the penetration of the corer was 8.00 m 
with a recovery of 7.13 m, corresponding to a recovery ratio 
of 92.6%. This result was obtained on the first try. In this case, 
the kevlar rope prevented the corer from penetrating too 
deeply into the sediment, thus avoiding possible disturbance 
of the sample (Table 1). 

Samples mostly consisted of sandy silt near the top and at 
6 m silty sand was present. Plant fragments were present 
throughout the sample column (Magagnoli 2012). 

In deep water, the Angel Descent was used for the first 
time in 2012, on board the N/O Urania vessel for a scientific 
project conducted by CNR-ISMAR (Bologna) in the Adriatic 
Sea. Three cores were collected in deep water where in the 
past CNR had already sampled with the standard free fall 
technique. The third one was collected at 1,084 m water 
depth (WD). The slope and basin floor stratified unit is 
essentially a clay unit with rare interbedded silt-rich clayey 
horizons, thin bioclastic sandy layers and volcanogenic 
layers are both visible (and up to centimetric thicknesses) 
(Minisini, Trincardi, and Asioli 2006). 

The weight of the corer head was 2,150 kg and the length of 
the corer barrel was 15 m. The results show the high quality of 
the cores. Compared to the previous samples in the same target 
area, the magnetic susceptibility detected by CNR in the latter 
campaign revealed that the top was undisturbed and the bottom 
was not shortened (Table 2). A peak at 8.4 m bsf in the core 
ST04-01 obtained using free fall is at 10.0 m bsf using the con-
trolled penetration speed method. Accelerometer data show 

Table 1. Sampling results 2011.  
Water depth (m) Penetration (m) Recovery (m) RR (%)  

First core  7.0  7.3  6.74  92.3 
Second core  5.6  8.0  7.13  92.6 

RR, recovery ratio.    

Table 2. Sampling results 2012.  
Water depth (m) Penetration (m) Recovery (m) Recovery (%)  

First core  259  14.02  11.46  82 
Second core  570  7.37  7.37  100 
Third core  1,084  10.54  10.54  100   

Table 3. Sampling results 2013.  
Water depth (m) Penetration (m) Recovery (m) RR (%)  

First core  40  4.81  4.81  100 
Second core  49  4.72  4.72  100 
Third core  64  6.11  6.11  100 
Fourth core  89  8.05  8.05  100 
Fifth core  58  6.77  6.77  100 

RR, recovery ratio.    Figure 2. Final coring phase.  

Figure 1. Initial coring phase.  
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only an average speed of penetration of 1 m/s, slower than the 
speed that is normally reached using the free fall method. 

In 2013, this methodology was used in an Italian lake for an 
environmental study. Five cores were obtained using Angel 
Descent with a maximum barrel length of 10 m. Results show 
a maximum recovery of 8.05 m and a recovery ratio of 100% in 
all five samples (Table 3). 

Survey in the Tyrrhenian Sea 

In September 2014, the stability assessment of an open slope 
(SAOS) cruise was conducted on board of the N/O Urania 
vessel (CNR) by a joint scientific action of IAMC and IGAG 
(CNR) and OGS, aimed to the study of the Licosa landslide 
(Trincardi et al. 2003; Bellonia et al. 2008; Iorio et al. 2014), 
off the Campania coast (Figure 3, modified from Fig. 24.1 of 
Budillon et al. 2014). 

Mostly unaltered samples of the subsurface were required 
to understand geotechnical stratigraphy and perform mechan-
ical laboratory tests on the slope sediments. With this objective 
in mind, Carmacoring used its geotechnical equipment to 
take 12 cores (Table 4) with a corer length from 10 to 15 m 
(Budillon et al. 2015). 

Three cores were obtained using the new methodology 
(AD) with null free fall height and null slack, thus reducing 
the variables and the difficulty in the setup. At the same loca-
tions, the seafloor was sampled using the free fall methodology 
as well. Results are reported in Table 5. 

During the coring phase, a pulley with a counter meter 
and load cells connected to the A-frame were used and 
attached to the corer head, while an accelerometer logged data 
every 2 ms. 

Figure 3. DEM of Salerno Bay and studied area; tracks of available seismic profiles (modified from fig. 24.1 of Budillon et al., 2014).  

Table 4. Corer setup (in bold the cores performed using Angel Descent 
method). 

Core 
name 

Water depth 
(m) 

Barrel length 
(m) 

Free fall 
(m) 

Slack 
(m) 

Head weight 
(Kg)  

SAOS-3  240  10  0.00  0.00  1,850 
SAOS-2  260  10  2.00  2.70  1,250 
SAOS2R  260  15  3.00  3.80  1,550 
SAOS3R  240  15  3.50  4.25  1,550 
SAOS-5  302  15  3.50  4.25  1,550 
SAOS-8  246  10  2.50  3.20  1,250 
SAOS-10  237  10  2.50  3.10  1,250 
SAOS-C90  103  10  2.50  3.10  1,550 
SAOS2TER  260  10  0.00  0.00  1,550 
SAOS-AD  673  15  0.00  0.00  1,550 
SAOS-FF  673  15  2.50  3.40  1,550 
SAOS-PZ3  99  10  3.00  3.80  1,550 

SAOS, stability assessment of an open slope; FF, free fall; AD, angel descent.    

Table 5. Core results (in bold the cores performed using Angel Descent 
method). 

Core name Water depth (m) Penetration (m) Recovery (m) RR (%)  
SAOS-3  240  5.30  5.15  97.2 
SAOS-2  260  8.38  8.20  97.9 
SAOS2R  260  11.03  9.00  81.6 
SAOS3R  240  10.20  7.26  71.2 
SAOS-5  302  10.20  5.26  51.6 
SAOS-8  246  8.25  6.57  79.6 
SAOS-10  237  7.05  6.70  95.0 
SAOS-C90  103  10.60  7.66  82.9 
SAOS2TER  260  4.30  4.17  97.0 
SAOS-AD  673  7.52  7.52  100 
SAOS-FF  673  9.95  9.43  94.8 
SAOS-PZ3  99  5.16  3.76  72.9 

SAOS, stability assessment of an open slope; RR, recovery ratio; FF, free fall; AD, 
angel descent.    
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Once the corer was recovered, the samples were cut 
every meter and scanned using a Bartington1� device to 
determine the magnetic susceptibility along all the cores 
every 2 cm. 

In the following section, cores sampled at the same sites 
with both sampling methods (twin cores) are compared to 
identify which sampling technique assures the smallest axial 
deformation (core shortening) and internal distortion, thus 
minimizing the alteration of the stratigraphic sequence and 
the mechanical disturbance of the sediment. 

Results and discussion 

In general, coring results show a good recovery ratio. At the 
three locations where the two different methodologies were 
used (SAOS-2, SAOS-3, and SAOS-AD/FF), the quality of 

the samples is high, with the best result obtained using the 
Angel Descent, which provided a recovery ratio of 98%. 

In Figure 4, the soil stratigraphy describes the coring spot of 
the core SAOS-FF: Clay and clay with pumice sand on the top; 
firm clay to silty clay from 62 to 640 cm bsf, then fine to 
medium sand on the bottom. Organic matter and volcanic 
sands, pumice ashes, crystals and glasses are present in the 
column. 

Comparison of the magnetic susceptibility data for the twin 
cores revealed that the peaks in magnetic susceptibility were 
always found at a deeper point in the core sample when using 
the AD system, thus providing samples that more accurately 
represent the sub-bottom, as this system lessens the 
compression typically seen when using the free fall method. 

Looking at the acceleration data, as expected, FF maximum 
value was close to 1 g, while accelerations during corer 

Figure 4. SAOS-FF Soil stratigraphy.  
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Figure 5. Magnetic susceptibility correlations between cores SAOS-AD and SAOS-FF.  

Figure 6. Comparison of acceleration data and load cell values between cores SAOS-AD and SAOS-FF.  
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penetration using AD methodology show a slow initial speed 
and a slow acceleration up to end of the penetration. The time 
of penetration is therefore longer. 

At the end, the load cell at the pulley provides a substantial 
difference between the two methods. The free fall involves a 
loss of weight at the main winch, causing a backlash of the 
wire itself, which is connected to the piston. The Angel 
Descent shows a slight decrease in the weight at the start 
and a continuous weight applied to the main wire until the 
end of the penetration. 

In the following paragraphs, the data relative to the cores 
SAOS-AD and SAOS-FF, sampled at the following coordinates 
(Datum: WGS’84—UTM 33 N), will be discussed: 

SAOS-AD 40°18011.30700 N–14°16019.17800 E 4461658.00 
N–438133.00 E   

SAOS-FF 40°18011.29000 N–14°16019.14800 E 4461657.50 
N–438132.30 E  

Magnetic susceptibility correlations between cores 
SAOS-AD and SAOS-FF 

When geotechnical stratigraphy is homogeneous over areas 
larger than the positioning error, the results of different coring 
methods can be conveniently compared by sampling pairs of 
cores at the “same” location. If variations of magnetic suscep-
tibility in depth are expected, comparison of susceptibility logs 
starting from the top down to the core bottom (Iorio et al. 
2004; Sagnotti et al. 2005) allows the identification of the same 
magnetic features on both cores and hence differences in 
apparent depth of the same horizons. 

The reliability of the correlation depends on the resolution 
and accuracy of the magnetic susceptibility measurement. The 
susceptibility logs in Figure 5 related to twin cores have the 
same appearance, but proceeding downward, peak locations 
of the AD cores are progressively deeper than the correspond-
ing FF ones. In particular, the shallow high-susceptibility value 
is at 0.16 m for the free fall core and at 0.38 m for the Angel 
Descent core, thus indicating that even at the seabed the AD 
core is much less disturbed and that it provides a much better 
preserved seabed/water interface. 

Furthermore, the peak at 5.44 m in the free fall core is at 
6.88 m below the seafloor with the Angel Descent core, which 
corresponds to a high core shortening in the free fall core. The 
recovery ratio of 100% in the Angel Descent core means a very 
representative sample of the sub-bottom. 

Comparison of acceleration data and load cell values 
between cores SAOS-AD and SAOS-FF 

In Figure 6 accelerations during core penetration are reported. 
The free fall average speed during a penetration of 9.95 m was 
5.85 m/s, while the controlled method had an average speed of 
1.03 m/s for a penetration of 7.52 m. The slower penetration 
yields a better quality sample. 

It is normal to expect an acceleration close to 1 g for the 
free fall method, so it is interesting to see how slow the accel-
eration is for the Angel Descent method: Initially the 
maximum peak of processed acceleration data is 0.35 g and 
then it has never exceeded �0.15 g. 

The load cell graph shows a clear drop in the weight in the 
first phase of the free fall and a smooth loss of weight for 
the Angel Descent method. During the free fall, the main 
wire connected to the piston suffers higher stress and, 
compared to different driving methods, is more variable. 
With the Angel Descent method, the working time is longer 
and the variations of tension on the main wire are 
maintained at moderate levels. 

Although the outcomes here presented fully prove the 
reliability of the AD performance when compared to conven-
tional methodologies, further geotechnical analysis (mainly 
oedometer tests) is needed to evaluate axial deformation that 
might affect the samples retrieved with the new methodology. 

Conclusion 

The need for accurate and undisturbed core samples, represen-
tative of the actual subsoil conditions, has led to the develop-
ment of a new coring method with controlled penetration 
speed (Angel Descent). 

The results of sampling performed during a recent 
campaign confirm a very high recovery ratio for the cores 
obtained using the Angel Descent method. 

The correlation between the data on magnetic susceptibility 
of twin cores, sampled at the same location with the two driv-
ing methods, shows that the samples recovered using the free 
fall method were subject to significant compression. This was 
revealed by high differences in the depth of susceptibility peaks 
corresponding to the same horizons in the twin cores. As an 
example, the sedimentary horizon intercepted at 6.88 m below 
the seafloor in the AD core (new controlled penetration 
method) is at 5.44 m in the FF method. 

A low initial speed and a low acceleration until the end of 
penetration is the best way to obtain a representative sample, 
as is shown in the acceleration graph, where the maximum 
peak of acceleration is 0.35 g. Accordingly, the average speed 
of penetration recorded for the AD was 1 m/s versus 6 m/s 
for the free fall sampling. 

Acknowledgments  

The author gratefully acknowledges Istituto per l’Ambiente Marino 
Costiero (IAMC) of CNR. (National Research Council of Italy) and 
Dr. F. Budillon, party chief of SAOS 2014 cruise, for using the new coring 
methodology during the survey. A special thanks to Dr. R. Romeo of OGS 
(National Institute of Oceanography and Experimental Geophysics) 
and Eng. P. Tommasi of CNR-IGAG for their valuable support, to 
Dr. Antonio Mercadante of CNR-IAMC for processing the magnetic sus-
ceptibility data and to the Crew of N/O Urania and Carmacoring Staff for 
their excellent work on board. 

Funding 

The SAOS 2014 cruise benefited from the contribution of RITMARE 
Flagship Project, funded by MIUR (NRP 2011–2013). 

References 

Bellonia, A., F. Budillon, F. Trincardi, D. Insinga, M. Iorio, A. Asioli, and 
E. Marsella. 2008. Licosa and Acciaroli submarine slides, Eastern 

502 M. MAGAGNOLI 



Tyrrhenian margin: Characterisation of a possible common weak layer. 
Rendiconti Online Societa Geologica Italiana 3:83–84. 

Benn, A. R., P. P. E. Weaver, D. S. M. Billett, S. van den Hove, and A. P. 
Murdock, G. B. Doneghan, and T. Le Bas. 2010. Human activities on 
the deep seafloor in the North-East Atlantic: An assessment of spatial 
extent. PLOS One 5 (9):e12730. doi:10.1371/journal.pone.0012730 

Blomqvist, S. 1985. Quantitative sampling of soft-bottom sediments: 
Problems and solutions. Marine Ecology Progress Series 72:295–304. 
doi:10.3354/meps072295 

Bourillet, J. F., G. Damy, L. Dussud, N. Sultan, P. Woerther, and S. Migeon. 
2007. Behaviour of a piston corer from accelerometers and new insights 
on quality of the recovery. Proceeding of the 6th International Offshore 
Site Investigation and Geotechnics Conference: Confronting 
New Challenges and Sharing Knowledge, London, UK, pp. 57–62. 

Budillon, F., M. Cesarano, A. Conforti, G. Pappone, G. Di Martino, 
and N. Pelosi. 2014. Recurrent superficial sediment failure and deep 
gravitational deformation in a Pleistocene slope marine succession: 
The Poseidonia Slide (Salerno Bay, Tyrrhenian Sea). In S. Krastel 
et al. (ed.) Submarine Mass Movements and Their Consequences, 
Advances in Natural and Technological Hazards Research, 37: 
273–283. doi:10.1007/978-3-319-00972-824 

Budillon, F., M. Magagnoli, P. Tommasi, R. Tonielli, F. Zgur, A. Avalle, A. 
Conforti, G. Di Martino, L. Facchin, M. Felsani, S. Innangi, A. 
Mercadante, R. Romeo, L. Sormani, and G. Visnovic. 2015. Report of 
385 SAOS 2014 Cruise (Stability Assessment of an Open Slope), Licosa 
submarine landslide survey (R/V Urania, September, 2nd–10th, 2014). 
Solar database, CNR, http://eprints.bice.rm.cnr.it/id/eprint/10568. 

Busatti, G., A. Magagnoli, and M. Mengoli. 1980. Carotiere a gravità 1.2 T. 
Technical Report no. 13, C.N.R. Istituto di Geo-logia Marina, Bologna. 

Hvorslev, M. J. 1949. Subsurface exploration and sampling of soils for civil 
engineering purposes, 521. U.S. Army Corps Engineers. Vicksburg, 
Mississippi: Waterways Experiment Station. 

Iorio, M., J. Liddicoat, F. Budillon, A. Incoronato, R. S. Coe, D. Insinga, 
W. Cassata, C. Lubritto, A. Angelino, and S. Tamburrino. 2014. 

Combined palaeomagnetic secular variation and petrophysical records 
to time-constrain geological and hazardous events: An example from 
the eastern Tyrrhenian Sea over the last 120 ka. Global and Planetary 
Changes 113:91–109. doi:10.1016/j.gloplacha.2013.11.005 

Iorio, M., L. Sagnotti, A. Angelino, F. Budillon, B. D’argenio, J. 
Dinarès-Turell, P. Macrì, and E. Marsella. 2004. High resolution petro-
physical and palaeomagnetic study of late Holocene shelf sediment, 
Salerno Gulf, Tyrrhenian Sea. The Holocene 14 (3):433–442. 
doi:10.1191/0959683604hl718rp 

Kullenberg, B. 1947. The piston core sampler. Sven. Hydrogr.-Biol. Komm. 
Skr., Ny Ser., Hydrogr. 3:1–46. 

Lunne, T., and M. Long. 2006. Review of long seabed samplers and 
criteria for new sampler design. Marine Geology 226:145–165. 
doi:10.1016/j.margeo.2005.07.014 

Magagnoli, M. 2012. A new coring method: Controlled penetration speed. 
In Geotechnical and geophysical site characterization, 4th ed. Coutinho 
and Maine. London: Taylor & Francis Group. 

Minisini, D., F. Trincardi, and A. Asioli. 2006. Evidence of slope 
instability in the southwestern Adriatic margin. Natural Hazards and 
Earth System Sciences 6:1–20. doi:10.5194/nhess-6-1-2006. SRef-ID: 
1684–9981/nhess/2006–6-1. European Geosciences Union. 

Sagnotti, L., F. Budillon, J. Dinarès-Turell, M. Iorio, and P. Macrì. 2005. 
Evidence for a variable paleomagnetic lock-in depth in the Holocene 
sequence from the Salerno Gulf (Italy): Implications for “high- 
resolution” paleomagnetic dating. Geochemistry, Geophysics, Geosys-
tems 6:Q11013. doi:10.1029/2005GC001043 

Skinner, L. C., and I. N. McCave. 2003. Analysis and modelling of gravity 
and piston coring based on soil mechanics. Marine Geology 
199:181–204. doi:10.1016/s0025-3227(03)00127-0 

Trincardi, F., A. Cattaneo, A. Correggiari, S. Mongardi, A. Breda, and A. 
Asioli. 2003. Submarine slides during sea level rise: Two examples 
from eastern Tyrrhenian margin. In Submarine mass movements and 
their consequences, ed. by J. Locat and J. Mienert 469–478. Dordrecth, 
The Netherlands: Kluver Academic Publisher.  

MARINE GEORESOURCES & GEOTECHNOLOGY 503 

http://dx.doi.org/10.1371/journal.pone.0012730
http://dx.doi.org/10.3354/meps072295
http://dx.doi.org/10.1007/978-3-319-00972-824
http://eprints.bice.rm.cnr.it/id/eprint/10568
http://dx.doi.org/10.1016/j.gloplacha.2013.11.005
http://dx.doi.org/10.1191/0959683604hl718rp
http://dx.doi.org/10.1016/j.margeo.2005.07.014
http://dx.doi.org/10.5194/nhess-6-1-2006
http://dx.doi.org/10.1029/2005GC001043
http://dx.doi.org/10.1016/s0025-3227(03)00127-0

	Introduction
	Methodology: Controlled penetration speed
	Controlled penetration speed in deep water
	Results of previous campaigns

	Survey in the Tyrrhenian Sea
	Results and discussion
	Magnetic susceptibility correlations between cores SAOS-AD and SAOS-FF
	Comparison of acceleration data and load cell values between cores SAOS-AD and SAOS-FF

	Conclusion
	Acknowledgments
	Funding
	References

