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Databases of tectonic stress indicators are commonly based on different types of
observations at different spatial and temporal scales. Each single indicator can be
variously representative of the real stress field and the relative importance of all the
indicators should be accounted for before any following elaboration. We propose a
semi-quantitative procedure which assigns weights to each indicator on the basis of its
quality and its representative volume. In this way the indicators can be reliably
combined to produce, for example, stress field maps or stress trajectories. The proposed
weighting criterion has been applied to a dataset of 440 crustal stress indicators
specifically compiled, gathering focal mechanisms and geological data from the

©2020. The Authors

literature, and original data from structural features derived from devoted fieldwork,
for the southern part of the Calabrian Arc (Italy). This area represents an interesting
case study because of its complex geodynamic and structural arrangement. Data were
ranked and the orientation of the minimum horizontal stress (Sn) has been interpolated
and smoothed on a regular grid. We drew maps of the principal stress axes and inferred
the stress regimes over the investigated area. Results are in agreement with independent
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information from the literature and display the non-uniform orientation of the tectonic

stresses and the occurrence of perturbations both at regional and local scale.
Keywords: stress indicators; stress field; active tectonics; Calabrian Arc; Sicily.

IHEPIAHYH

O1 d14popeg Pacelg SedoUEVOV OEIKTMV TEKTOVIKMY TAoE®V gival cuviBmg Pactopéveg
o€ OLPOPETIKOVG TOTOVG TOPATPNONG KAODG KOl GE OLOPOPETIKEG YWPIKEG KO
xPoVIKEG KATpakeg. O Kabévag amd ovTovg Tovg OEIKTEG UTOPEL VO OVTITPOCHOTEVEL LE
SLOPOPETIKO TPOTO TO TPUYUATIKO TTESIO TAGEWMV Kol 1 GYETIKY Tovg a&io TpEmel va,
Aappdavetar vaoy wpw and omoldnToTe TOMOV emelepyacios OV EmMOKOAOVOEL.
[poteivovpe o nu-rocotiky dtadtkacio Tov amodioet dSapopetikn Papdtnto og kae
deiktn pe Pdaon v 7TOLOTNTO TOL KOl TOV OVOAOYO OYKO 7OV OVTITPOCMIEVEL OE
dedopéva . Me autdv tov Tpomo, ot deiKTeg Lropov va cuvovacTohy aSldmGTo, Yo, Vo,
mapdyovv, enl mapadeiypatt, xaptec mediov TaoemV 1 TPoLOV (d1evdivoewv) TacewV.
To mpotewouevo kpunplo otdluong Exel epoprootel o€ éva chvoro dedopévav 440
SEIKTOV TACEMV TOL PAOLOV OV £YOVV KATUPTIGTEL E0IKA Y10 TOV OKOTO 0VTO, LEGM
NG GLAAOYNG UNYXOVIGU®Y YEVESTG KOl YEOAOYIKMV dedopévev amd T Piioypoopia,
KaOdg Kol TPOTOYEVH OedOpEVA OO TEKTOVIKEG OOWUEC 7OV TPOEPYOVIOL IO
GLOTNPOTIKN gpyacio mediov oto voTwo Tunpa Tov to&ov g KaiaPpiag (Itoiia). H
TEPLOYN AVTH TOPOVCLALEL LEYALO EVILAPEPOV AOY® TNG TOAVTAOKNG YEMOVVOLLKNG KOl
TEKTOVIKNG NG dopne. Ta dedopéva autd TaStvoundnkayv Kot 0 TposavaToMGHOg TG
erdyiotg oplovtiag taong (Sh) éxel mpoocopoiwbei otov ydpo pe mopepPorn Kot
akolovOmg e&opdivvon o€ KavaPo. ZyedAcaE YAPTES TOV KOPI®V AEOVOV TAOTG Kol
e€ayayape to kaPecTM®TA TAGEWOV TNG TEPLOYNG £PEVLVOC. T0 ATOTEAEGLOTA GLUEMVOVY
pe ave&aptnreg peto&d tovg TYEG amd T PipAloypagic. Kol GmTOTLADVOLY TOV
UVOLOLOLOPPO TPOGUVATOAMGLO TMV TEKTOVIKAV TAGEMV KOl TNV EUQAVICT] SLOTOPUY DV

T0G0 G€ TEPLPEPELNKO OGO KOl GE TOTIKO EMITEDO.

Aé&eig-KAe1did:. ocixres tdoewv; medio taocwv; Evepyog textovikn; Todo Kaloppiag

2ikelia.
1. INTRODUCTION

The collections of tectonic stress indicators rely on different types of data mainly
derived from geological, seismological, and geodetic observations. Catalogues of

indicators usually contain observations related to different temporal and spatial scales
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(e.g. Caputo & Sato, 1996). For instance, focal mechanisms are spatially related to
crustal volumes at various depths, while mesostructural data, borehole breakouts,
geodetic information, and even morphological features (Nakamura, 1977) are related to
much shallower crustal layers. Similarly, some of the above indicators could be
representative of long geological periods (e.g. structural data on Quaternary deposits),
or a very short time interval (e.g. focal solutions of instrumental earthquakes).
Nevertheless, geoscientists are often inclined to combine a variety of indicators
generally assuming a coherence within a broader temporal and spatial scale.

The most representative collection of tectonic stress indicators is the World Stress Map
(WSM) database, started in 1986 and the last release (2018) counts more than 42,000
data records and aims to represent the present-day global stress field (Heidbach et al.,
2018). Because of its huge data set, the WSM represents a great tool for the study of the
stress pattern in various regions of the world, especially along the plate boundaries, and
at different scales (see Heidbach et al., 2018 and references therein). The WSM
catalogue considers a quality-ranking classification scheme which allows the
comparability of the different stress indicators at the global scale. The classification was
introduced by Zoback & Zoback (1989), and then refined and extended by Sperner et
al. (2003) as well as Heidbach et al. (2010). It is internationally accepted and guarantees
reliability and global comparability of the stress data. In particular, the quality
classification adopted in the WSM subdivides the data into five classes according to the
angular uncertainty associated to each datum. The class of decreasing quality have
uncertainty within £15°, £15°-20°, £20°-25°, +£25°-40°, and >+40°, respectively.
Moreover, also the numerosity of the single observations which are summarized into a
single indicator is taken into account in order to compare the indicators at different
scales: high quality indicators result from several tens of observations, while rougher

data result from only a few of observations.

The crustal stress field is mainly controlled by the plate motion, however it can be
diffusely and variably controlled by second- or even third-order "genetic stress
components" (Caputo, 2005) inducing stress perturbations at different scales, both in
space and time. This could occur at fault tips or in correspondence of faults jogs (e.g.
Casas et al., 1992; Harris, 1998; Maerten et al., 2002; Roberts & Michetti, 2004; Steacy
et al., 2005; Blenkinsop, 2008), due to lateral variations of rocks’ properties (€e.g.
McGarr, 1988; Caputo & Sato, 1996; Cartwright & Jackson, 2008), or sharp
topographic changes (Caputo et al., 1985; 1988; Assameur & Mareschal, 1995). In all
of those cases, an improper evaluation or weighting of the stress indicators can conceal

or misinterpret the inferred stress patterns (Heidbach et al., 2007).
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Figure 1. Geodynamic setting of the central Mediterranean area; the main lineaments
are drawn after Catalano et al. (2008), Del Ben et al. (2008) and Polonia et al. (2011).
The arrows represent the main direction of active convergence between Nubia and

Eurasia plates; the box indicates the study area.

In this paper we introduce a ranking approach which is able to account for the relative
differences, in terms of significance, between all the various types of stress indicators.
Rather than on the numerosity, the proposed rank is based on the size of the rock volume
for which each stress measure is representative of. Accordingly, by taking into account
both the uncertainty of the measures, and their spatial scale, the comparison between
different data would be more reliable. We firstly describe the procedure which enables
an accurate evaluation of the stress indicators, then we apply the approach to a
geodynamically complex region thus obtaining the trajectories of the principal
horizontal stresses and, finally, we discuss the results enabling us to distinguish between
different tectonic domains within the broader area, and assess multi-scale variations of

the tectonic stress field.

2. METHODOLOGY
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Not all the stress indicators can be considered equally reliable and representative of the
real stress field; additionally, not all stress indicators have the same meaning in terms
of affected rock volume. For these reasons we introduce a relative weighting criterion
of the indicators on the basis of a matrix which combines a Quality Index (lg) with a

Volume Index (lv).

The lq is set as a function of the uncertainty in the stress axes determination from the
meso-structural analysis or in the focal mechanism estimate. The lo combines the
quality criteria proposed by Neri et al. (2005) (i.e. two classes at =0°-15° and +15°-20)
and by the World Stress Map project (as described above). For the structural data the Iq
is related to the standard deviation associated to the number of structures measured at
each site. On the other hand, for the focal mechanisms, a quality ranking depends on
the number and quality of available seismic recordings, the number and distribution of
the stations used to calculate the focal mechanism, as well as the applied inversion
methodology, and the velocity model used for the inversion. For focal mechanisms, a
measure of its quality is always associated and the quality factor lo can be retrieved

straightforwardly.

In order to summarize and combine different types of data and sources, we define three
qualitative classes for the lg, namely “low”, “medium”, and “high”. The definition
criteria for seismological and geological observations are summarized in the Table 1.
Moreover, we define Iy as an estimator of the volume of rock associated with each stress
indicator and reasonably affected by a uniform stress field. For the structural data Iy is
proportional to the volume of the outcrop where the features were surveyed, while for
the focal mechanisms lv depends on the earthquake magnitude, since the latter could be
directly related to the dimensions of the rupture area and consequently to the size of the
rock volume containing the reactivated fault (Kanamori & Anderson, 1975). We define
three classes of Iy, namely <10® m?, 103-10° m3, and >10° m?, either for seismological

and geological observations, which are summarized in the Table 2.

Finally, the classes of Ioand Ivare combined to form the matrix represented in Table 3.
To the nine possible combinations are assigned five different values following a
geometric progression. From Table 3 it clearly comes out that the best ranked indicators
will be 16 times more influential than the rougher ones. With this semi-quantitative
procedure, values of relative weight can be assigned to all indicators of a given

catalogue.
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Table 1. Quality Index (lg) and the assigned values for the focal mechanisms and

structural data; s.d. stands for standard deviation.

Focal mechanisms

Structural data

Assigned value

I
Low s.d. strike >20° n <10 0.25
Medium 10°<s.d strike <20° n>10 0.5
High s.d strike < 10° n >25 1

Table 2. Volume Index (lv) and the assigned values for the focal mechanisms and

structural data.

v

Focal mechanisms

Structural data

Assigned Value

<10°m?3 Low M<2 - 0.25
103-10°m? Medium 2<M<4 mesostructures 0.5
>105m? High M>4 main faults 1

Table 3. Matrix of the weights assigned after the combination of Iq and Iv.
Iv
L M H
L 24 23 22
= M 23 2?2 21
3. CASE STUDY

As a case study, we applied the described methodology to purposely compiled catalogue

of stress indicators for a portion of the Central Mediterranean domain corresponding to

the Southern Calabrian Arc. This region is a puzzle of micro-plates where different

tectonic regimes coexist in a very restricted area (Fig. 1). In particular, the Calabrian

Arc is the area characterized by the greatest strain rate in the whole Italian peninsula
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(e.g. Palano, 2015) and several strong (M>7) earthquakes affected the area in historic
times (Catalano et al., 2008). Several recent studies have pointed out how the tectonic
stress field affecting this area is highly variable (Catalano et al., 2008; Montone et al.,
2012; De Guidi et al., 2013a; Palano et al., 2015; Barreca et al., 2019, Neri et al., 2020)
and the causes likely lie in the interaction between large scale geodynamic processes
with the regional and local tectonic ones (Pierdominici & Heidback, 2012; Soumaya et
al., 2015). Shallow and deep variations of the crustal tectonic regime are bounded by
first order crustal discontinuities which separate and accommodate different
deformation patterns (De Guidi et al., 2013a; Presti et al., 2013; Scarfi et al., 2016;
2018).

In the Calabrian Arc, heterogeneous tectonic processes such as orogenic accretion,
subduction of a narrow slab, back-arc extension, regional uplift, basaltic magmatism,
and intraorogenic extension coexist shortly spaced in contiguous areas and possibly
interact (Larroque et al., 1987; Mercier et al., 1992; Zoback, 1992; Vigneresse et al.,
1999; Fabbri & Fournier, 1999; Niichter & Stdockhert, 2008). As a consequence,
heterogeneous rheological behaviours and local stress axes reorientation are likely to
occur. For all these reasons, we consider the Calabrian Arc a suitable and interesting

case study to apply the proposed approach.

3.1. The Catalogue

The compiled catalogue contains 440 among published and novel stress indicators,
obtained from the inversion of structural and seismological data (Appendix A). All

indicators fall within the area that extends from 14.8° to 16.3°E and from 37.8° to
38.7°N (Fig. 2).
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Figure 2. Map of the stress indicators collected within the study area. See inset legend

for details on weight, data types, and depth of the minimum horizontal stress (Sn)

indicators. The main tectonic lineaments are also shown.

The structural dataset includes published (Ghisetti, 1979a, 1979b; Tortorici et al., 1995;
Ferranti et al., 2008, De Guidi et al., 2013a) and unpublished information relative to
Quaternary outcrop scale and regional scale structural features (Fig. 2). In particular,
we carried out detailed field surveys in order to collect new data where no such
information was available. At this regard we measured about 1,400 meso-scale
structural features at 39 different sites following the guidelines from De Guidi et al.,
2013a; the collected data are listed in Table 4. In particular, all the surveyed sites are
located on Quaternary deposits and the associated outcrops extend between 10% and 10°
m?3, therefore being representative of sufficiently large rock volumes for typical
mesostructural analyses (e.g. Mercier, 1976; Mercier et al., 1992; Caputo & Pavlides,
1993). The surveyed deposits mainly consist of calcarenite or other cemented
sediments, avoiding not-cemented and loose matrix-supported clastic sediments where
the deformation is generally accommodated in a distributed way through the relative
motion between the single particles (Caputo, 2005). In the selection of the sites, we also
took into account the possibility to clearly observe the geometric relationships among
differently oriented structural features. For this reason, we preferred curvilinear road

cuts or cliffs, wide coastal erosional surfaces and quarries enabling a 3D perspective.
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For each of the 39 investigated sites (Table 4) the collected mesostructural information
have been inverted with well-known numerical techniques (Caputo & Caputo, 1989;
Allmendinger et al., 2013) to obtain the associated strain tensor and the causative stress

axes by assuming coaxiality among the two tensors.

The rest of the catalogue (Appendix A) consists of 380 crustal focal solutions (<35 km)
selected from published papers (Neri et al., 2005, Billi et al., 2006, Giampiccolo et al.,
2008, Fala, 2011, Presti et al., 2013, De Guidi et al., 2013a, Scarfi et al., 2013). In case
of earthquakes with multiple focal solutions, we choose the one with higher quality
(according to the details provided by the authors), while for the events with equal
ranking an average orientation has been considered. The information provided by the
different authors has been parametrically homogenized by calculating the directions of
T, P and B axes.

After the assignation of the weights as described in the previous section (Table 3), the
catalogue contains 43 (9.8%), 98 (22.3%), and 299 (68%) indicators classified as low,
medium, and high lg, respectively. Concerning the Iy the catalogue contains 101 (23%),
310 (70.5%), and 29 (6.6%) indicators pertaining to low, medium, and high Iy,
respectively. After the combination of the two indexes, we obtained the following
distribution of combined weights: 28 (6.4 %) indicators with the maximum possible
normalised weight of “1”, 224 (50.9 %) indicators with weight “0.5”, 116 (26.4%)
indicators with weight “0.25”, 48 (10.9 %) indicators with weight “0.125”, and 24 (5.5
%) indicators with the lowest assigned weight of “0.0625”.

Moreover, on the base of the hypocentral distribution of the earthquakes, showing a
sharp decrease at ca. 15 km, probably due to a rheological variation which has also been
highlighted by a local crustal tomography (Presti et al., 2013). Accordingly, we split
the database into two datasets, respectively above and below the 15 km-depth. The
catalogue lists 204 indicators (54.3%) pertaining to the shallower crust and 172

indicators (45.7%) pertaining to the deeper one.

The ranked catalogue is then exploited to reconstruct the horizontal stress field of the
investigated area for the two crustal layers. The differences in the azimuthal distribution
of T, P, and B axes, with and without the assignation of the weights, show a similar
general trend (Fig. 3) which is equivalent to the 1%-order stress of the area. However,
the two distributions show some different second-order features (i.e. relative
minimum/maximum). The weighted data were interpolated on a regular grid using the
software proposed by Carafa et al. (2015) and available online (http://shine.rm.ingv.it/),
288
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it adopts the algorithm proposed by Bird & Li (1996) and updated by Carafa & Barba
(2013). Taking into account the data distribution, their density, and the scale of our
analysis, the search radius for the interpolation was fixed at 24 km, so that areas not
covered by data are not interpolated. This value derives from a trade-off between the
density of data and the desired resolution and it is greater than the boundary of data split
(i.e. 15 km). In general, brittle deformation which occurs in the uppermost crust is
considered more discontinuous than the deformation in deeper parts, therefore the two
sub-sets of data can be considered as totally independent because of i) the different
rheological behaviour and deformation mechanisms of the two crustal layers; ii) the
causes of the variations of the spatial are usually 2D features with high aspect ratio (De
Guidi et al., 2013a). As above mentioned, data have been statistically weighted based
on their combined quality indexes.

P strike (°) T strike (°) B strike (°)
0 0 0

S/
) ‘}(/-IC

0

Figure 3: Relative azimuthal distribution of the T, P, and B axes before (light grey) and
after (dark grey) the weighting; bin size = 10°.

We reconstructed three distinct maps by separately interpolating the three principal
stresses based on their horizontal projection. From the analyses we excluded those with

plunge >20° because more plunging angles could bias the results (Fig.4).

Table 4. Stress indicators after meso-structural fieldworks. Type: F = indicators from
main fault planes; J = set of extensional joints. The weight W of each indicator is

calculated from Iq and v as explained in the text.

Type Lat N Long E P strike P plunge T strike T plunge B_strike B_plunge Iq lv W
J 3780 1524 266 87 154 1 64 3 H M 0.5
J 38,07 1548 207 79 112 1 21 11 H M 0.5
J 38,08 1571 313 76 167 12 75 M M 0.25
F 38,10 1521 101 65 282 25 192 0 L M 0.125
J 38,10 1521 7 56 102 4 195 34 H M 0.5
F 38,10 1521 113 74 291 16 21 1 L M 0.125
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3.2. Results

The average direction of the minimum horizontal stress (Sp) is N121° and it is in good
agreement with the regional extensional direction in the Late Pleistocene time as
established in the literature (Monaco et al., 1997; Catalano et al., 2010; Billi et al.,
2007), and also the overall superficial pattern observed in the area is the same observed
by GNSS inversions (D’Agostino & Selvaggi, 2004; Palano et al., 2015). Results also
nicely match with the geometric and kinematic parameters of the main Quaternary faults
affecting the area (Fig.2). On the other hand, for the deeper layer the stress trajectories
of all the three principal axes show the existence of different sub-subdomains which are
characterized by variable orientations (Fig.4).

As a first approximation, assuming an Andersonian stress field and considering that the
two principal horizontal stresses must be mutually orthogonal, we juxtaposed the three
maps (one for each principal stress) in order to verify the areas where orthogonality
occurs and among which couple of axes this occurs (Fig. 5). For the shallower layer (0-
15 km) this assumption is verified in most of the study area, however in some sectors
(Capo Vaticano promontory and southern lonian Calabria and its offshore) none of the
three possible couples of horizontal principal stress axes is orthogonal (Fig. 5). The lack
of this condition could be due to the similarity, in magnitude, among the three principal
axes and therefore the tectonic stress regime is likely represented by a cylindrical stress
tensor and the corresponding ellipsoid has a revolution symmetry around a vertical o1

axis.

Following the above reasoning, we could thus identify and distinguish different
Andersonian regimes characterizing the investigated region (Fig. 6). The obtained
results highlight a transcurrent regime in the northern offshore of Sicily and Aeolian
Islands (green area in Fig. 6): the projections of o1 and o3 are therefore orthogonally
arranged and their orientation is coherent with the NW-SE dextral transcurrent
kinematics recognized in the area (Fig.5; Palano et al., 2012; 2013b; Gallais et al., 2013;
Barreca et al., 2019).

A compressive tectonic regime (blue area in Fig. 6) with the projections of ¢; and o>
orthogonally arranged characterizes the SW corner of the study area. The regime, and
its orientation is coherent with the compressional belt recognized in Sicily west of
Mount Etna and related to the activity of a regional basal thrust (Fig 4; Lavecchia et al.,

2007; De Guidi et al., 2015).
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Figure 4: Inferred smoothed stress trajectories of the three principal axes based on the

horizontally projected data with plunge <20°, interpolated using the software SHINE
(Carafa et al., 2015). Maps in the left and right columns represent the shallow (0-15
km) and deeper layers (15-35 km), respectively.

Most of the study area is instead characterized by an extensional regime (yellow area in
Fig. 6), in which o3 is vertically oriented and the o, and o3 lie on the horizontal plane.
The main trend of the trajectories, with the least axis (red lines) varying from E-W to
NW-SE (Fig. 5), represents the first-order regional stress field (De Guidi et al., 2013a)
and it is in agreement with the main tectonic structures of the area (Catalano et al.,
2008).

Finally, the Capo Vaticano promontory and the southern lonian Calabria and its
offshore, are also characterized by a broadly tensile tectonic regime where the
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magnitude of the two horizontal axes likely becomes comparable and hence the used
statistical procedure is not able to picture out a well-defined Andersonian stress field
with two mutually orthogonal trajectories of the principal horizontal stresses (pink areas
in Fig. 6). In these sectors, the paucity of the input data could also contribute to this
uncertainty. For the southern Calabria sector, this tectonic regime is in continuity with
the extensional one (yellow area), and the stress trajectories of the two horizontal axes
are in lateral continuity although the two horizontal axes are swapped in the two sectors
(Fig. 5). Conversely for the Capo Vaticano promontory the trajectories are not coaxial

with the surrounding extensional field.

The same procedure was also applied to the deeper crustal layer (15-35 km); but in this
case the results show a patchy distribution of the principal stress axes (Fig.5). The
conditions of distinct orthogonal stress axes and the corresponding pair of horizontal
stresses are laterally limited and show frequent and sharp variations (Fig. 5 bottom). To
this heterogenous stress field contributes the fact that, the Andersonian condition that
one of the principal axes must be vertical (i.e. perpendicular to the Earth surface) is

progressively vanishing at increasing depth.

4. DISCUSSION

A weighting criterion for stress indicators has been proposed and used to compute a
regional-scale stress map in an area characterized by a complex tectonic arrangement
(Southern Calabrian Arc). There is not a “target” model to match or that could represent
an independent reference to compare the outcome of the elaboration with weighted and
un-weighted data. Of course, differences arise because of the changes in the input data
(Fig. 3), but the results cannot be evaluated in absolute terms. Because the distribution
of the stress indicators over the investigated area is uneven, we could incur in the
possible influence of any irregular and/or clustered data distribution. However, the
results of the interpolation are reliable and blanks areas are left where data are not dense
enough to properly interpolate the trajectories (Fig. 4). The comparison between the
shallow (<15 km) and deep (15-35 km) trajectories interpolated for each principal stress
axis shows several high-angle variations (even orthogonal) arrangement at the same
location (Fig. 4). In the shallow crust, the Sy trajectories are generally more coherent
with the regional picture (first-order field), while in the deeper crust they show marked

azimuthal differences in many distinct zones.
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Figure 5. Areas characterized by two orthogonal horizontal (or quasi-orthogonal)
principal axes for the subset of data 0-15 km (top) and 15-35 km (bottom). Blue, green,
and red lines indicate the trajectories of the three principal axes: o1, 62, and 63

respectively.

Geological Society of Greece 294



Volum

In this context, the stress perturbations documented by De Guidi et al. (2013a) which
have been associated with the major crustal fault segments affecting the area, should be
considered as even lower order variations. Within the composite setting of the
investigated area, the Messina Straits deserves some specific notes. The area is defined
as a “tectonic puzzle” because of the tangle of fault segments at different scales and
with different orientations which shape the Straits (Doglioni et al., 2012). Among these,
the source of the 1908 Mw=7.1 earthquake is still debated (Aloisi et al., 2012, Meschis
et al., 2019). The smaller scale variations could be recognized only with much denser
and local-scale datasets, while at the broader scale of the present investigation such
deflections are barely recognizable. We cannot exclude the existence of horizontal or
sub-horizontal discontinuities or sharp vertical changes in the mechanical properties of
the crust. In fact, large Vp anomalies in the crustal structure of the Calabrian Arc are
well documented in recent tomographies (Neri et al., 2012; Presti et al., 2013; Palano
et al.; 2015; Scarfi et al., 2016) and reflect the articulated crustal structures.

On the other hand, differences between the shallow and the deep layers can be
straightforwardly interpreted in the frame of the broader geodynamics of the area,
probably in connection with the lonian subduction and the processes leading to the
crustal thickening of the upper plate (Barreca et al., 2020). In particular, the
compressional regime in mainland Sicily (blue area in Fig. 6), would be the result of
the Nubia-Eurasia convergence and this domain is separated from the broadly
extensional domain (yellow in Fig. 6) by a NW-SE boundary that is a portion of a larger
transition zone highlighted by several authors and interpreted as a major separation zone
between two different crustal blocks (Polonia et al., 2011; Palano et al., 2012; 2015;
Gallais et al., 2013). Hence the reasons leading to the differences between shallow and
deep layers can be various, and we have also to consider that in the deeper layer the
actual stress field could be more complex and uneven with respect to the imaged picture
in Figure 5, for example due to the presence of the subducting lonian slab. Indeed, in
different tectonic regimes the depth of the brittle—ductile transition generally differs
(Paterson and Wong, 2005; Jaeger et al., 2007) being also associated to different values
of the maximum strength (Maggini and Caputo, 2020), with stronger rocks in
compression and weaker in tension. Further reasons for these ravelling results could be
the data distribution. Indeed, in the deeper layer the exploited dataset is poorer and more
scattered than in the shallow one, thus showing a higher lateral variability (Fig. 4), and
several blank areas result from the interpolation. It should be also recalled that the
applied procedure assumes Andersonian stress fields, which maybe not always valid at

greater depths. Obviously, a combination between the above causes is also plausible.
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For the above reasons, it is not possible with the available data to map the tectonic

regime in the deeper layer.

0-15km S ‘ O /
| -y

Figure 6. Sketch summarizing the inferred tectonic regimes affecting the shallow crust
(0-15 km) in the investigated area.

5. CONCLUDING REMARKS

In this note, we introduced a straightforward procedure to determine the relative weight
of tectonic stress indicators commonly used as input data to map the stress field at
various scales. After the compilation of a catalogue of stress indicators in a region
characterized by a complex pattern, we applied the proposed weighting criterion and
compared the results with the literature. The computed stress trajectories are generally
in good agreement with previous studies and allowed to recognize the different tectonic

regimes affecting the area.

Supported by devoted fieldworks, we collected the largest available dataset of Late
Pleistocene-to-present tectonic stress indicators for the southern Calabrian Arc. We
have been able to investigate the tectonic stress and its spatial variations, both vertical

and horizontal across the study area.
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The methodology proposed in this study represents a new approach which is able to
provide a relative ranking of data to account for the quality of data themselves and for
the representative volume of each indicator. The application of this procedure is
possible to any dataset which contains the basic information about how indicators are
gathered and can be applied to investigations at different scales (i.e. regional and local).
In particular, it could be very useful to describe areas in complex geodynamic contexts
and provide consistent pictures of the stress pattern. For the present case study, the
greatest limitation is due to the irregular spatial distribution of the data: a homogeneous
coverage of stress indicators could indeed allow a complete 3D interpolation of stress
trajectories, and stress regimes based on a narrower crustal slicing. Moreover, whether
necessary, the weight matrix here proposed can be specifically calibrated according to
the knowledge of a given region, or after expert judgement.

As a final comment, this approach can also indirectly address seismic hazard assessment
studies, highlighting the possible reactivation on faults, or any inherited crustal
discontinuity, that is favourably oriented with respect to the stress field, also suggesting

its probable kinematics.
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Appendix A

Table Al. List of the stress indicators. Type: FM = Focal Mechanism, also the
corresponding earthquake magnitude (M) and depth (Depth) are provided; F =
indicators from main fault planes; J = set of extensional joints. Sources: Bill06
=Billietal., 2006; DeGuil3 = De Guidi etal., 2013; Fall1 =Fala, 2011; Ferr08
= Ferranti et al., 2008; Ghi79a =Ghisetti, 1979; Giam08 = Giampiccolo et al.,
2008; Ner05 = Neri et al., 2005; Pre13 = Presti et al., 2013; Scarl3 = Scarfi et
al., 2013; Tor95 = Tortorici et al., 1995. Data from Table 4 are listed as “this

work™.

P P T T B B

ID | Type|M | Lat N|Long_E | Depth strike | plunge | strike | plunge | strike | plunge lo| Iv|W Source
1 |FM |2.8|37,80 |1546 |10.05 |182 |38 308 |38 65 30 0.125 |Fall1
2 |FM |35|37,80 |1504 |0.38 |33 4 126 |32 297 |58 0.25 |Scarl3
3 |FM |35(37,80 |1506 |12,00 |49 42 302 |18 195 |43 0.5 Prel3
4 FM |3.1(37,80 |15,12 6.7 51 38 307 17 198 | 47 0.5 Prel3
5 |FM |28|37,80 |1507 |2,00 |53 1 321 |8 196 |76 0.5 Pre13
6 |FM |29/37,80 |1555 |35 111 |48 299 |42 205 |4 0.25 | Ner05
7 FM |2.7]37,80 |14,83 796 |255 |70 63 20 154 |4 0.25 Scarl3
8 FM |3.6|37,80 |15,04 012 |37 13 303 15 166 |70 0.5 Scarl3
9 FM |3.4]37,80 |14,94 22.87 | 303 18 34 3 133 |72 0.5 Scarl3
10 |FM |2.7|37,80 |14,91 26.94 | 333 |32 218 34 94 40 0.5 Scarl3

11 (FM | 2.7|37,80 |14,91 27.08 |340 |19 232 |42 88 42 0.125 | Scarl3

12 |J - 37,80 15,24 - 266 |87 154 |1 64 3 0.5 this work

r|x|lz|xz|xz|z|z|z|lz|xz|z|xz|xz|z|xz|z|z|x|r |||z |z|z|x|x|x|=|r
M EDEDEDEDED R D i - - O I I - - I O - - - I I

13 |FM |3.1|37,80 |1491 2503 [319 |29 205 |37 76 40 0.5 Scarl3
14 |FM |3.2|37,80 |14,93 2422 322 |15 228 |15 95 69 0.5 Scarl3
15 |([FM |2.8|37,80 |15,61 6.75 |22 18 291 |3 192 |72 0.5 Scarl3
16 |FM |2.4|37,80 |15,04 2501 [133 |14 227 |14 360 |70 0.5 Ner05
17 |FM |3.4|37,80 |1491 255 [322 |13 228 |15 91 70 0.5 Scarl3
18 |[FM |3.5(37,80 |14,93 2134 | 292 |15 198 |15 65 69 0.5 Scarl3
19 ([FM |4 |37,80 |14,94 20.35 (309 |20 211 |21 79 60 1 Scarl3
20 |[FM |3.1|37,81 |1492 232 |301 |6 210 |8 67 80 0.5 Scarl3
21 |FM |35]|37,81 |14,89 23.68 [318 |41 92 39 204 |25 0.25 | Scarl3
22 |FM |2.7|37,81 |15,04 153 |319 |36 184 |45 68 25 0.25 | Ner05
23 |FM |3 |37,81 |15,09 259 |35 35 179 |49 292 |18 0.5 Scarl3
24 |FM |35]|37,81 |1511 0.64 |60 1 150 |1 285 |89 0.5 Scarl3
25 |FM |3.3|37,81 |14,89 2474 | 330 |18 208 |58 69 25 0.5 Scarl3
26 |FM [3.6|37,81 |1511 -0.38 |63 14 157 |14 290 |70 0.5 Scarl3
27 |FM |2.9]37,81 |15,04 154 |102 |5 224 |81 11 8 0.25 | Ner05
28 |FM [3.3|37,81 |1511 -0.33 |53 56 153 |7 248 |33 0.5 Scarl3
29 |FM |2.8/|37,81 |14,92 28.22 |316 |28 47 1 139 |62 0.5 Scarl3
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30 |[FM |3.3|37,81 |15,07 -0.66 |18 64 150 |18 246 |18 H|{M|[05 Scarl3
31 |FM |3.3]|37,81 |15,10 -0.62 |45 45 156 |20 263 |38 H|{M|05 Scarl3
32 |FM |25]|37,81 |15,04 153 |15 52 247 |26 143 |26 M|M|0.25 | Ner05
33 |FM |3.6|37,81 |14,84 23.33 |52 51 194 |32 296 |19 H|{M|[05 Ner05
34 |FM |2.8]37,81 |15,10 093 |64 14 318 |49 165 |38 H|{M|[05 Scarl3
35 |FM |3.6|37,81 |14,88 2282 |250 |5 69 85 340 |0 M|M|0.25 | Ner05
36 |FM |3.1]37,81 |14,95 19.31 | 341 |33 214 |42 93 30 H|{M|[05 Scarl3
37 |FM |3 |37,82 |14,84 241 |284 |76 39 6 130 |13 H|{M|[05 Scarl3
38 |FM |[3.2|37,83 |14,88 2535 339 |55 119 |28 220 |19 H|{M|05 Scarl3
39 |FM |2.7|37,83 |15,03 177 322 |38 88 38 205 |30 M|M|0.25 | Ner05
40 |FM [25|37,84 |1543 781 [182 |41 295 |24 46 39 M|M|025 |Falll
41 |FM [2.8|37,84 |14,90 25.73 [ 344 |60 7 2 168 |30 L {M|0.125 |Scarl3
42 |FM [3.2|37,84 |14,89 26.23 [331 |45 113 |38 220 |20 H|{M|[05 Scarl3
43 |FM [3.4|37,84 |14,89 26.09 | 346 |47 112 |29 220 |29 H|{M|[05 Scarl3
44 |FM |3.8|37,84 |15,38 16.8 |157 |15 273 |59 60 27 H|{M|[05 Scarl3
45 |FM [3.1|37,84 |14,85 2431 [351 |31 100 |29 224 |45 H|{M|[05 Scarl3
46 |FM |3 |37,84 |15,56 6.9 35 |7 85 7 220 |80 H|{M|[05 Prel3
47 |FM [3.3(37,84 |14,94 23.71 |172 |5 294 |81 81 8 H|{M|[05 Ner05
48 |FM |4 |37,84 |14,88 26.68 [333 |49 79 14 180 (38 HH|1 Scarl3
49 |FM |3.3|37,85 |14,89 25.38 [328 |49 74 14 175 |38 M|{M|0.25 |Scarl3
50 |FM |2.8|37,85 |14,97 125 |154 |76 36 7 305 |13 M|M|[0.25 | Ner05
51 |FM |2.7|37,85 |14,93 2559 (301 |25 33 4 132 |65 H|{M|05 Scarl3
52 |FM |3.4|37,85 | 14,99 2576 [312 |21 45 7 152 |68 H|{M|[05 Scarl3
53 |FM |2.8|37,85 |14,98 25.08 319 |8 51 8 185 |79 H|{M|05 Scarl3
54 |FM |2.7|37,86 |15,12 17.58 | 353 |32 238 |34 141 |40 H|{M|05 Scarl3
55 |FM |3.3|37,86 |15,38 8.9 28 8 292 |35 129 |54 H|{M|[05 Scarl3
56 |FM |2.3|37,86 |14,94 2644 1101 |21 199 |21 330 |60 H|{M|[05 Ner05
57 |FM |3 |37,86 |1551 215 |116 |42 304 |48 210 |4 H|{M|05 Ner05
58 |FM |3 |37,87 [14,94 26.92 (314 |22 68 44 206 |38 H|{M|05 Scarl3
5 |FM |2.7|37,87 |14,98 245 |311 (31 46 9 151 |57 MM |[0.25 | Ner05
60 |[FM |3.1|37,87 |15,01 6.21 (208 |71 60 17 327 |10 H|{M|05 Ner05
61 |[FM |2.6|37,87 |15,68 3222 |23 10 173 |78 292 |6 L (M|0.125 |Falll
62 |FM |3 |37,87 |15,36 993 |28 21 295 |7 188 |68 H|{M|[05 Scarl3
63 |FM |2.6|37,88 |1557 2598 [ 183 |49 76 14 334 |38 M|M|[0.25 | Ner05
64 |FM |3.5|37,88 |14,87 2934 (341 |21 73 7 181 |69 H|{M|05 Scarl3
65 |F - 137,88 [15,30 - 167 |75 313 |13 45 8 HH|1 Ghi79b
66 |FM |3.4|37,88 |14,90 269 |73 29 200 |47 326 |29 M|M|[0.25 | Ner05
67 |FM [29]37,89 |14,99 7.26 |324 |49 164 |40 66 10 H|{M|05 Ner05
68 |FM [29]|37,89 |14,98 27.79 (321 |31 62 17 177 |54 M|M|0.25 |Scarl3
69 |FM |3 |37,90 |14.81 12.71 | 291 |82 57 5 148 |6 H|{M|[05 Scarl3
70 |FM |3.3]37,90 |1545 6.21 |[118 |79 267 |10 358 |6 H|{M|[05 Scarl3
71 |FM [3.2]37,90 |1561 786 |140 |69 266 |13 360 |16 M|M|0.25 |Scarl3
72 |FM |2.7]37,90 |1545 938 |[132 |61 275 |24 12 16 M|{M|0.25 |Scarl3
73 |FM |2.9]37,91 |15,62 798 |[152 |63 273 |15 9 22 L {M|0.125 |Scarl3
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74 |FM |4.4]37,92 |15,18 10,00 |20 13 280 |37 126 |50 H{H|1 Prel3

75 |FM [ 2.7]37,92 | 14,90 28.71 | 164 |74 31 11 299 |11 H|{M|05 Scarl3
76 |FM |2.7|37,93 |14,89 2591 | 328 |54 168 |34 72 10 M|M|0.25 |Scarl3
77 |FM |2.7]37,95 | 14,90 26.36 [ 339 |49 151 |41 244 |4 M|M|0.25 |Scarl3
78 |FM |3.2]37,96 |1550 841 |[246 |18 152 |10 33 69 H|{M|[05 Ner05
79 |FM |2.8]37,96 |15,53 9.95 |68 47 300 |29 193 |28 M|{M|[0.25 |Falll

80 |FM |3.1]37,97 |1493 209 |[124 |28 221 |13 33 59 M|M|[0.25 | Ner05
81 |FM |[2.9]37,97 |1514 9.68 [245 |51 338 |2 70 39 M|M|025 |Falll

82 |FM |[3.7|37,98 |15,40 114 124 |58 218 |2 309 |32 M|M|0.25 | Ner05
83 |FM [2.8]37,99 |15,10 8.5 238 |81 117 |5 26 8 H|{M|05 Scarl3
8 |FM |3 |37,99 |1513 555 |[266 |55 11 10 106 |33 M|M|025 |Falll

85 |FM |3.3]37,99 |15,10 9.5 196 |69 296 |4 28 21 H|{M|[05 Scarl3
86 |FM |3.3]37,99 |15,06 103 239 |49 338 |8 75 40 H|{M|[05 Prel3
87 |FM |2.3]38,00 |15,17 10.17 | 200 |80 20 10 290 |0 H|{M|[05 DeGuil3
88 |FM |3.8]38,01 |1592 9.75 |[127 |69 14 8 281 |19 H|{M|[05 Scarl3
89 |FM |3.7]38,01 |14,80 7.5 104 |64 360 |7 267 |25 H|{M|[05 Prel3
90 |FM |3.3]38,01 |14.81 957 |[131 |68 224 |1 314 |22 H|{M|[05 Scarl3
91 |FM |3.3]38,02 |14,80 935 |[273 |55 152 |20 51 28 H|{M|[05 Scarl3
92 |FM |2.7]38,02 |15,06 16.6 |139 |67 277 |18 12 15 H|{M|[05 DeGuil3
93 |FM |2.9]38,03 |15,08 9.65 |26 76 271 |6 180 |13 H|{M|[05 Scarl3
94 |FM |2.3]38,03 |15,05 119 |66 72 181 |8 273 |16 H|{M|[05 DeGuil3
95 |FM |2.7]38,03 |15,12 8.15 |141 |60 327 |30 236 |3 H|{M|05 Scarl3
9% |FM |2.7]38,03 |14,81 861 [245 |69 11 13 105 |16 H|{M|[05 Scarl3
97 |FM |2.7]38,03 |15,10 12,75 | 330 |79 150 |11 60 0 H|{M|05 Scarl3
98 |FM |[3.1|38,04 |15,04 1414 |44 83 138 |0 228 |7 H|{M|05 Scarl3
99 |FM |3.7]38,04 |1511 13.15 | 130 |70 322 |20 231 |4 H|{M|[05 Scarl3
100|FM |2.7|38,04 |15,09 933 [228 |76 324 |1 54 14 H|{M|[05 Scarl3
101 |FM | 2.7|38,04 |1571 16.53 | 110 |37 224 |29 341 |40 H|{M|05 Scarl3
102 |FM | 2.2|38,05 |15,05 781 |228 |76 344 |6 75 13 H|{M|05 DeGuil3
103|FM |2.3|38,06 |14,98 12.66 |34 81 153 |5 244 |8 H|{M|[05 DeGuil3
104 |FM |2.9|38,06 |15,09 1244 1111 |72 325 |15 232 |10 H|{M|05 Scarl3
105(FM | 2.7|38,07 |1513 7.2 202 |79 53 10 322 |9 H|{M|05 Scarl3
106 |FM |2.1|38,07 |1511 1163 |5 72 121 |8 213 |16 H|{M|[05 DeGuil3
107 |FM |3.6|38,07 |15,08 30,00 |25 22 117 |4 217 |68 H|{M|[05 Prel3
108 |J - 138,07 |15/48 - 207 |79 112 |1 21 11 H|{M|05 this work
109|FM |2.438,08 |15,04 20.72 | 145 |52 52 2 321 |39 H|{M|[05 DeGuil3
1101J - 138,08 [1571 - 313 |76 167 |12 75 8 M|M|0.25 | thiswork
111 |FM | 3.3|38,08 |15,15 22.39 |90 90 195 |0 285 |0 H|{M|05 Ner05
112 |FM | 2.7 (38,08 |14,91 1562 | 169 |60 343 |30 75 3 H|{M|05 Scarl3
113|FM |3.5|38,09 |15,29 8.85 |39 46 133 |5 228 |44 H|{M|[05 Scarl3
114|FM |2.8|38,09 |1557 6.09 [196 |83 102 |0 12 7 H|{M|[05 Scarl3
115|FM |25(38,09 |1513 14.08 | 63 74 166 |4 257 |15 H|{M|05 DeGuil3
116 |FM |3.3|38,09 |1557 6.13 [225 |89 103 |1 13 4 H|{M|[05 Scarl3
117|FM |2.1|38,09 |15,17 349 267 |49 14 14 116 |38 H|{M|[05 DeGuil3
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118 |FM |2.6|38,09 |15,09 8.89 [330 (80 150 |10 60 0 H|{M|[05 DeGuil3
119 FM | 2.7|38,10 |14,93 14.15 | 108 |39 353 |27 239 |39 H|{M|05 Scarl3
120 | F - 138,10 |1521 - 101 |65 282 |25 192 |0 L [{M|[0.125 | thiswork
121|FM |4.4|38,10 | 14,92 1852 (193 |1 283 |38 102 |52 H{H|1 Scarl3
1227 - 138,10 [1521 - 7 56 102 |4 195 |34 H|{M|[05 this work
123 |F - 138,10 |1521 - 113 |74 291 |16 21 1 L {M|[0.125 | thiswork
124|FM |5.6|38,10 |16,03 33,00 (281 |77 167 |5 76 12 H{H|1 Prel3
125 | F - 138,10 [1521 - 156 |63 341 |27 250 |2 M|M|0.25 | thiswork
126 | F - 138,10 |1521 - 164 |77 309 (11 41 7 L [M|[0.125 | thiswork
127 |FM | 3.1|38,10 |15,16 1296 |116 |72 330 |15 237 |10 H|{M|05 Scarl3
128 | F - 138,10 |15,08 - 282 |11 13 3 120 |79 L | M|0.125 | thiswork
129 | F - 138,10 [1521 - 306 |67 127 |23 37 0 L |M|0.125 | thiswork
130 | F - 138,10 [1521 - 108 |78 278 |12 9 2 L |M|0.125 | thiswork
131|FM |2.8]|38,10 |15,15 1475 (122 |74 322 |15 231 |5 H|{M|[05 Scarl3
132|FM |2.7|38,10 |1521 1043 | 123 |61 3271 |27 232 |10 M|M|025 |Falll
133|FM | 2.7|38,11 | 1491 17.02 | 168 |11 269 |42 67 46 H|{M|[05 Scarl3
134|FM | 2.7|38,11 |15,20 12.27 |10 80 190 |10 280 |0 H|{M|[05 Falll
135|FM |2.8|38,11 |1521 104 |184 |76 299 |6 30 13 M|M|0.25 |Scarl3
136 |FM |3 |38,11 |15,15 101 310 |79 130 |11 40 0 M|{M|0.25 |Scarl3
137|FM |45|38,11 | 1491 19.38 | 176 |29 290 |37 59 40 HH|1 Scarl3
138|FM |2.9|38,11 |14,92 17.14 | 353 |25 224 |53 96 25 H|{M|[05 Scarl3
139 (J - 3811 | 1572 - 352 |84 157 |6 247 |2 M |[M|[0.25 | thiswork
1401|J - 138,11 [1512 - 169 |46 264 |4 358 |44 M|M|0.25 | thiswork
141 |FM |2.9(38,11 | 15,65 10.63 |16 56 272 |9 176 |32 M|M|0.25 |Scarl3
142 |FM | 2.6 38,11 | 15,22 815 |153 |74 313 |15 44 5 H|{M|05 DeGuil3
143|FM |25]|38,11 | 14,92 2949 181 |51 301 |22 45 30 M|M|0.25 |Falll
144|FM |2.3]|38,11 |1521 1161 | 260 |76 354 |2 84 14 H|{M|[05 DeGuil3
145 | F - 13811 |1521 - 317 |57 134 |33 225 |2 L [M|0.125 | thiswork
146 | F - 138,12 | 15,05 - 289 |79 95 10 185 |3 H{H|1 DeG13
147|FM | 2.4]38,12 | 15,20 995 |153 |74 313 |15 44 5 H|{M|[05 DeGuil3
148 |FM |2.2|38,12 | 15,18 10.29 | 310 |85 130 |5 40 0 H|{M|05 DeGuil3
149 (J - 13812 |1521 - 26 23 294 |5 192 |67 M |[M|[0.25 | thiswork
150 | F - 138,12 [1521 - 285 |73 108 |17 18 1 M|M|0.25 | thiswork
151|FM |25]38,12 | 14,92 26.48 [ 109 |63 357 |11 262 |25 H|{M|[05 DeGuil3
152 |FM | 2.6 38,12 |15,12 12,00 |9 61 112 |8 206 |28 M|M|0.25 | Ner05
153|FM |2.3]|38,12 | 15,23 11.7 |125 |75 305 |15 35 0 H|{M|[05 DeGuil3
154|FM |7 |38,12 | 15,60 10,00 | 173 |69 281 |7 13 20 M|H |05 Ner05
155 (J - 13812 [15,74 - 100 |86 338 |2 248 |3 H|{M|05 this work
156 |[FM | 3.3(38,12 | 15,19 12.63 | 63 72 325 |6 232 |17 H|{M|05 Scarl3
157 |FM |3.1|38,12 | 15,23 9,00 (331 |79 131 |10 222 |4 H|{M|[05 DeGuil3
158 |J - 138,12 [15,72 - 42 76 161 |7 253 |12 M|M|0.25 | thiswork
159 |FM | 2.2|38,12 | 14,95 18.86 | 140 |74 6 11 273 |11 H|{M|05 DeGuil3
160|FM |25/|38,12 |1514 11.88 | 197 |69 296 |4 27 21 H|{M|[05 DeGuil3
161|J - 138,12 |14,96 - 30 79 299 |0 209 |11 H|{M|[05 this work

309



Volume

162 |FM |2.1|38,12 | 14,96 1954 (104 |74 331 |11 238 |11 H|{M|[05 DeGuil3
163 |FM |2.2|38,13 |15,12 17.43 | 68 82 303 |5 212 |7 H|{M|05 DeGuil3
164 |FM |3.7(38,13 |15,19 9.17 |80 79 312 |7 221 |9 H|{M|05 Scarl3
165]|J - 138,13 [15,18 - 233 |75 347 |6 78 13 M|M|0.25 | thiswork
166 | F - 138,13 [15,18 - 104 |83 265 |7 35 |2 M|M|0.25 | thiswork
167 |FM |2.6 (38,13 |15,14 8.66 |82 76 326 |6 235 |13 H|{M|05 DeGuil3
168 |FM |3.4|38,13 |15,83 9.05 |[175 |69 301 |13 35 16 H|{M|[05 Scarl3
169 |FM |2.6|38,13 |15,10 10,00 |34 55 132 |5 225 |35 H|{M|[05 Prel3
170 |FM | 2.6 38,13 | 15,30 9.96 |40 56 179 |27 279 |19 M|{M|[0.25 |Falll
171 |FM |3 38,13 |1513 1407 | 102 |81 223 |5 314 |8 H|{M|05 Ner05
172|FM | 2.3|38,13 | 14,96 2193 [152 |70 317 |20 49 4 H|{M|[05 DeGuil3
173|FM | 2.7|38,13 | 15,18 105 |335 |18 88 51 232 |38 M|{M|[0.25 | Ner05
174|FM 293814 |1514 1391 | 150 |80 330 |10 64 0 H|{M|[05 Scarl3
175|FM |4.4|38,14 |15,20 10.1 |25 74 135 |6 227 |16 H|{H|1 Scarl3
176 |FM |2.5]38,14 |15,12 1431 | 326 |85 145 |6 55 0 H|{M|[05 DeGuil3
177|FM |3 |38,14 |15,15 13.44 |250 |72 134 |8 42 16 H|{M|[05 Ner05
178|FM |3 |38,14 |1514 9.44 1285 |85 105 |5 15 0 H|{M|[05 Scarl3
179|FM | 2.7|38,14 | 15,07 461 |299 |80 120 |10 30 0 H|{M|[05 DeGuil3
180|FM |3.1|38,14 |15,30 8.2 326 |77 187 |9 96 8 M|M|0.25 |Falll
181|FM |3.1|38,14 |15,18 9.1 58 67 324 |2 233 |23 H|{M|[05 Prel3
182|FM |3.1|38,14 |15,18 105 |82 61 331 |11 236 |26 H|{M|[05 Prel3
183 |FM |2.7|38,14 |1513 12.64 | 162 |80 305 |8 36 6 M|M|0.25 |Scarl3
184 | F - 138,14 |15,66 - 154 |71 298 |16 31 11 HH|1 Tor95
185 |FM |2.9(38,14 | 15,03 15.16 |85 69 319 |13 225 |16 H|{M|05 Scarl3
186 |FM |3.4(38,14 |1517 13.63 | 145 |90 145 |0 235 |0 H|{M|05 Scarl3
187|FM |2.7|38,14 |15,13 7.67 [135 |90 135 |0 225 |0 H|{M|[05 Scarl3
188|J - 138,14 |15,05 - 185 |89 49 1 319 |1 H|{M|[05 this work
189 (J - 138,14 | 15,05 - 0 0 319 |1 0 0 H L [0.25 |thiswork
190 (FM |3.1(38,14 | 15,19 1417 |24 69 284 |4 193 |21 M|{M|[0.25 |Falll
191|FM |2.9]38,14 |1511 13.81 |99 82 333 |5 242 |6 H|{M|[05 Scarl3
192 |FM |2.9(38,15 | 15,03 14.55 |59 57 306 |14 208 |29 H|{M|05 Scarl3
193|FM | 2.8|38,15 |15,19 11.69 |36 56 292 |9 196 |32 H|{M|05 Scarl3
194|FM |2.3]|38,15 | 15,17 11.53 | 300 |80 120 |10 30 0 H|{M|[05 DeGuil3
195]J - 138,15 [14,96 - 72 68 336 |2 245 |22 H|{M|[05 this work
196 |[FM | 2.8 (38,15 | 14,95 1739 |1 23 106 |31 241 |50 H|{M|05 Scarl3
197|FM |3 |38,15 |15,03 147 |74 62 301 |20 204 |19 H|{M|[05 Scarl3
198 |FM |2.7|38,15 | 14,95 173 |351 |6 106 |76 260 |13 H|{M|[05 Scarl3
199 | FM | 3.3|38,15 | 15,62 947 |38 44 284 |22 176 |38 H|{M|05 Scarl3
200 | FM |3.3|38,15 |14,95 835 |[120 |51 27 2 296 |39 H|{M|05 DeGuil3
201 |FM |3.1]3816 |1511 1492 | 194 |33 299 |21 55 49 H|{M|[05 Ner05
202 |FM |2.8]38,16 |15,07 898 |[256 |60 120 |22 22 19 L |M|0.125 |Falll
203|FM |2.7|38,16 |15,15 9.65 |13 77 153 |10 245 |8 H|{M|05 Scarl3
204 |FM |3.1]38,16 |15,79 13.26 | 145 |70 337 |20 246 |4 H|{M|[05 Scarl3
205 |7 - 138,16 |14,96 - 108 |77 258 |11 349 |6 H|{M|[05 this work
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206 |[FM |4.2]38,16 |1491 2412 | 139 |67 277 |18 12 15 H{H|1 Ner05
207 |FM | 2.7|38,17 |14,90 27.85 |122 |66 224 |5 317 |24 H|{M|05 DeGuil3
208 |FM [4.5|38,17 |15,06 33,00 (178 |77 301 |7 32 11 H{H|1 Prel3
209 |FM |2.8]38,17 |15,20 942 |16 68 109 |1 199 |22 H|{M|[05 Scarl3
210 |FM |3.5|38,17 |1594 1411 |44 72 161 |9 254 |16 H|{M|[05 Scarl3
211|FM |4 38,18 |15,57 9.65 |143 |74 303 |15 34 5 H{H|1 Scarl3
212|FM |2.8|38,18 |15,03 12,00 | 213 |31 25 59 121 |4 M|M|[0.25 | Ner05
213|FM |3.2|38,18 | 15,09 6.73 |16 14 286 |0 196 |76 H|{M|[05 Scarl3
214|FM |2.8|38,18 |15,16 1297 | 196 |69 296 |4 28 21 H|{M|05 Scarl3
215|FM |3 38,18 |15,22 17,00 | 353 |55 113 |20 214 |28 M|M|0.25 | Ner05
216 |FM |2.6|38,18 | 14,90 246 |35 |8 107 |70 261 |19 M|M|[0.25 | Ner05
217 |F - 138,19 [1532 - 70 63 245 |27 340 |0 L |M|0.125 | thiswork
218 FM |2 |38,19 |1517 1157 |5 68 131 |13 225 |17 H|L |0.25 |DeGuil3
219|FM |3.1]38,19 |15,16 13.26 |63 44 309 |22 201 |38 H|{M|[05 Scarl3
220 FM |2.3]38,19 |1517 10.71 (272 |77 132 |11 41 8 H|{M|[05 DeGuil3
221 |FM |3.4]3819 |1512 10,00 (338 |3 247 |27 80 76 H|{M|[05 Prel3
222 |F - 138,19 [16,14 - 60 72 236 |18 326 |1 H|{M|[05 this work
223|FM |2.8]38,19 |15,19 9.87 |15 51 282 |2 190 (39 H|{M|[05 Scarl3
224 |FM |2.6|38,19 |15,16 9.12 |80 81 203 |5 294 |8 H|{M|[05 Ner05
225|FM |2.7]38,19 |15,17 1493 | 216 |66 329 |9 63 22 M|M|0.25 |Falll
226 |FM |25]38,20 |15,17 14.43 | 59 71 304 |7 212 |17 M|M|025 |Falll
227|FM |3.2]38,20 |15,17 1435 | 345 |86 130 |3 222 |2 M|M|0.25 |Scarl3
228 | FM |25]38,20 |15,18 131 |29 62 142 |11 237 |25 M|M|0.25 |Falll
229 | FM |2.6|38,20 |15,87 2,00 |113 |42 332 |41 223 |21 H|{M|05 Prel3
230 | FM |2.8|38,21 |15,22 1432 | 186 |63 298 (11 33 24 H|{M|05 Scarl3
231 |1 - 138,21 |15,67 - 252 |85 60 5 150 |1 H|{M|[05 this work
232 |FM |25]38,21 |15,06 16.34 |31 40 271 |30 157 |34 H|{M|[05 DeGuil3
233|FM [3.8]38,21 |15,12 1485 |189 |19 287 |25 66 58 H|{M|05 Scarl3
234|FM |3 38,21 |15,18 1436 | 202 |35 298 |8 39 54 H|{M|05 Scarl3
2351 - 138,21 |15,69 - 243 |87 70 3 340 |0 M|M|0.25 | thiswork
236 |FM |2.8|38,21 |15,18 136 |76 10 344 |11 207 |75 H|{M|05 Scarl3
237117 - 138,21 |15,69 - 342 |78 90 4 181 |11 M |[M|[0.25 | thiswork
238 |FM |3.5|38,22 | 14,85 17.85 |340 |11 249 |3 144 |79 H|{M|[05 Scarl3
239 |FM |2.6]38,22 |15,07 104 | 347 |58 103 |15 201 |27 M|M|[0.25 | Ner05
240 | FM [4.2]38,22 |15,19 1381 | 184 |76 299 |6 30 13 H{H|1 Scarl3
241 |FM |3.7|38,23 | 14,85 13.68 |5 62 263 |7 169 |27 H|{M|[05 Scarl3
242 |FM |2.9]38,23 | 15,09 12.03 |35 49 127 |2 219 |41 H|{M|[05 Scarl3
243|FM |2.7|38,23 |15,13 10,00 |5 65 185 |25 275 |0 H|{M|05 DeGuil3
244 1FM |3 38,24 |1511 1459 |203 |11 304 |42 104 |40 H|{M|05 Scarl3
245 |FM |2.9]38,24 | 15,67 1391 | 338 |55 239 |6 148 |35 H|{M|[05 Scarl3
246 |FM |3 |38,25 |1551 215 |76 8 321 |72 168 |16 H|{M|[05 Ner05
247 |FM |3.2|38,25 | 15,67 13.31 | 343 |54 241 |9 145 |35 H|{M|05 Scarl3
248 |FM |3 |38,25 |15,08 121 |200 |17 298 |25 79 59 H|{M|[05 Scarl3
249 |F - 138,25 [15,70 - 213 |65 327 |11 61 23 H{H|1 Ferr08
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250 |J - 138,25 |16,26 - 88 83 336 |3 246 |6 H|{M|[05 this work
251 |FM |2.8/38,26 |15,14 10.96 |11 68 104 |1 194 |22 H|{M|05 Scarl3
252 |FM [2.8|38,26 |15,14 9.09 |359 |10 94 25 249 |63 H|{M|05 Scarl3
253 |FM |1.7]38,26 |16,02 18.61 | 247 |55 127 |19 26 28 M|L |0.125 |Giam08
254 |FM |2.8]38,26 |15,14 10.81 | 315 |68 81 13 175 |17 H|{M|[05 Scarl3
255|FM | 15]38,26 |16,04 128 |251 |51 128 |24 24 29 H|L [0.25 |Giam08
256 |FM |3.3]38,26 |15,13 11.13 | 343 |76 79 1 169 |14 H|{M|[05 Scarl3
257 |FM |1.9]38,26 |16,02 18.87 | 360 |69 126 |13 220 |16 M|L |0.125 |Giam08
258 |FM |1.5]38,26 |16,02 1921 |221 |51 98 24 354 |29 H|L [0.25 |Giam08
259 |FM |2.438,26 |16,02 18.66 | 240 |53 142 |6 48 36 H|{M|05 Giam08
260 | FM |2.1]38,26 |16,02 18.66 | 355 |69 121 |13 215 |16 M|M|0.25 |Giam08
261 |F - 138,26 |15,87 - 218 |64 315 |4 47 26 HH|1 Tor95
262 |FM |1.4]38,26 |16,03 18.27 223 |14 317 |14 90 70 H|L |025 |Giam08
263 |FM |2.2]38,26 |16,03 18.66 | 225 |45 114 |20 7 38 H|{M|[05 Giam08
264 |FM |1.2]38,26 |16,04 1429 | 233 |61 77 27 342 |10 M|L |0.125 |Giam08
265|FM |1.4]38,26 |16,02 19.11 | 237 |51 97 32 354 |20 L |L |0.0625 | Giam08
266 |FM |1.6|38,26 |16,04 14.16 | 238 |61 82 27 347 |10 M|L |0.125 |Giam08
267 |FM |1.9]38,26 |16,02 19.28 | 240 |53 142 |6 48 36 M|L |0.125 |Giam08
268 | FM |1 |38,26 |16,04 1491 | 233 |61 7 27 342 |10 M|L |0.125 |Giam08
269 |FM |2.2]38,26 |16,03 18.64 | 246 |51 123 |24 19 29 H|{M|[05 Giam08
270 |FM |1.5]38,26 |16,04 1453 | 265 |56 126 |27 26 19 M|L |0.125 |Giam08
271 |FM |2.1|38,26 |16,04 1539 | 322 |47 90 29 197 |28 H|{M|05 Giam08
272 |FM |1.6|38,26 |16,02 19.02 | 360 |69 126 |13 220 |16 L |L |0.0625 | Giam08
273|FM |2 38,26 |16,02 19.33 |41 18 307 |10 190 |69 H|L [0.25 |Giam08
274|FM | 1.5]38,26 |16,02 18.94 |215 |45 104 |20 357 |38 M|L [0.125 |Giam08
275|FM |1 |38,26 |16,03 191 |221 |51 98 24 354 |29 M|L |0.125 |Giam08
276 |FM |1.3|38,26 |16,03 18.1 229 |47 104 |29 356 |29 H|L |025 |Giam08
277|FM |15]38,26 |16,03 18.08 | 231 |51 108 |24 4 29 L |L |0.0625 | Giam08
278 |FM |1.6|38,26 |16,03 19.54 | 237 |51 97 32 354 |20 L |L |0.0625 | Giam08
279 |FM |0.8|38,26 |16,04 13.29 |325 |45 76 20 183 |38 M|L |0.125 |Giam08
280 |J - 138,26 |15,95 - 216 |85 112 |1 22 5 H|{M|05 this work
281 | F - 138,26 | 15,95 - 116 |82 296 |8 206 |0 M |[M|[0.25 | thiswork
282 |FM |2.8]38,26 |15,13 12,00 |7 44 272 |6 176 |46 H|{M|[05 Scarl3
283 |FM |2.2]38,26 |16,00 16.58 | 265 |45 168 |6 72 44 H|{M|[05 Giam08
284|FM |1.6]|38,26 |16,04 1447 | 270 |56 131 |27 31 19 H|L [0.25 |Giam08
285|FM |1.2]38,26 |16,02 19.33 | 350 |69 116 |13 210 |16 L |L |0.0625 | Giam08
286 |FM |1.9]38,26 |16,03 19.79 | 355 |69 121 |13 215 |16 L |L |0.0625 | Giam08
287 |FM |2 |38,27 |16,04 1354 | 305 |51 99 36 199 |13 H|L [0.25 |Giam08
288 |FM | 1.7]38,27 |16,03 125 |27 24 125 |17 247 |60 H|L [0.25 |Giam08
289 |FM |1.5]38,27 |16,02 18.78 | 221 |51 98 24 354 |29 H|L |025 |Giam08
290 | F - 138,27 |15,89 - 140 |76 351 |12 263 |8 HH|1 this work
291 |FM | 1.1]38,27 |16,04 12.48 | 265 |56 126 |27 26 19 H|L [0.25 |Giam08
292 |FM |1.1]38,27 |16,04 13.65 |17 24 115 |17 237 |60 H|L |025 |Giam08
293|FM |1 |38,27 |16,03 13.22 | 47 55 287 |19 186 |28 M|L |0.125 |Giam08
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294 |1 - 138,27 [15,23 - 190 |84 317 |4 47 5 H|{M|[05 this work
29517 - 138,27 |15,90 - 321 |85 132 |5 222 |1 H|{M|05 this work
296 |FM | 1.1]38,27 |16,04 16.61 |27 17 123 |17 255 |65 H|L [0.25 |Giam08
297 |FM |1.3|38,27 |16,04 12.28 | 231 |64 83 22 348 |12 M|L |0.125 |Giam08
298 | F - 138,27 [15,99 - 132 |86 319 |4 229 |1 H{H|1 Tor95
299 | FM |15]38,27 |16,03 1458 | 208 |25 117 |3 21 65 L |L |0.0625 | Giam08
300 FM |1.5]38,27 |16,02 16.78 |3 14 97 14 230 |70 H|L |025 |Giam08
301|FM |15]38,27 |16,03 12.56 |57 55 297 |19 196 |28 M|L |0.125 |Giam08
302 |FM |2.6]38,27 |15,03 12,78 | 172 |25 270 |17 32 60 H|{M|05 DeGuil3
303 |J - 138,27 | 15,95 - 234 |87 332 |0 62 3 H|{M|05 this work
304|FM 213828 |16,03 12.04 |20 17 118 |24 258 |60 H|{M|[05 Giam08
305|FM |2 |38,28 |16,06 19.97 | 246 |60 110 |22 12 19 M|L |0.125 |Giam08
306 FM |4 |38,28 |15,17 891 (180 |4 90 4 315 |85 HH|1 Ner05
307 |J - 13828 [1594 - 184 |88 309 |1 39 2 H|{M|[05 this work
308 FM |[1.9]38,28 |16,01 13.24 |59 14 149 |0 239 |76 H|L |025 |Giam08
309 FM |2.2]38,28 |16,03 12.28 | 242 |55 122 |19 21 28 H|{M|[05 Giam08
310 | FM |2.2]38,28 |16,06 19.86 | 327 |78 117 |10 208 |6 L |M|0.125 |Giam08
311 |FM |2.6]38,29 |15,18 7.8 9 17 108 |25 249 |60 H|{M|[05 DeGuil3
312|FM |25]38,29 |15,02 14.18 | 202 |42 310 |19 58 42 H|{M|[05 DeGuil3
313|FM |3.5]38,29 |14,97 12.02 | 207 |25 305 |17 66 59 H|{M|[05 Scarl3
314|FM 213829 |16,05 16.95 |16 11 284 |11 150 |74 H|{M|[05 Giam08
315 | F - 138,29 |15,99 - 143 |87 307 |2 37 1 M |[M|[0.25 | thiswork
316 |FM |1.7|38,29 |16,04 18.49 | 255 |56 116 |27 16 19 H|L |025 |Giam08
317 |FM | 1.6|38,29 |16,00 1545 | 241 |90 345 |0 75 0 M|L [0.125 |Giam08
318| FM |2.2|38,29 |16,05 18.88 |17 47 145 |29 252 |28 M|{M|[0.25 |Giam08
319|FM |0.9]38,30 |16,04 16.04 | 194 |57 64 23 324 |23 M|L |0.125 |Giam08
320 FM |2.9]38,30 |14,99 11.89 | 173 |25 75 17 314 |59 H|{M|[05 Scarl3
32117 - 13831 |1592 - 146 |87 329 |3 239 |0 H|{M|05 this work
322|FM [0.5|38,31 |16,04 18.75 | 311 |42 139 |48 45 4 M|L [0.125 |Giam08
323|FM |0.8]38,31 |16,07 19.63 | 310 |60 130 |30 40 0 M|L |0.125 |Giam08
324|FM |3 |38,32 [15,14 286 |188 |19 338 |68 95 10 H|{M|05 Ner05
325|FM |1.2]38,32 |16,02 0.01 |233 |61 77 27 342 |10 M|L [0.125 |Giam08
326 |[FM |4 |3832 |14,98 4.8 340 |68 88 7 228 |9 HH|1 Billo6
327|FM |3.4]38,32 |15,03 1242 | 174 |11 269 |23 60 64 H|{M|[05 Scarl3
328 | FM |3.3|38,33 |15,75 1496 | 124 |57 320 |32 225 |7 H|{M|05 Scarl3
329 |FM |3.4]38,33 | 14,99 12.18 |176 |21 268 |7 16 68 M|{M|0.25 |Scarl3
330|FM |1.5]38,33 | 16,09 19.37 | 310 |65 130 |25 40 0 M|L |0.125 |Giam08
331|FM |1.5]38,33 |16,02 1192 |335 |47 164 |43 69 5 H|L [0.25 |Giam08
332|FM [4.1]38,33 | 14,90 11.04 | 187 |27 293 |27 60 50 H{H|1 Scarl3
333|FM |0.8]38,33 |16,10 1953 | 295 |42 168 |33 56 30 L |L |0.0625 | Giam08
334|FM |3.5]38,33 |14,89 10.01 | 214 |82 88 5 357 |6 M|{M|0.25 |Scarl3
335|FM [ 1.2]38,33 |16,09 1951 | 295 |42 168 |33 56 30 L |L |0.0625 | Giam08
336 |FM |0.7]38,33 |16,10 19.05 | 305 |60 125 |30 35 0 H|L |025 |Giam08
337|FM |1 |38,33 |16,09 19.45 | 315 |65 135 |25 45 0 M|L |0.125 |Giam08
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338 | FM |2.7|38,33 | 14,89 8.62 |[358 |38 268 |1 177 |52 M|{M|0.25 |Scarl3
339|FM |1.138,33 |16,09 19.15 | 234 |48 70 38 334 |8 L |L |0.0625 | Giam08
340 | FM |1.5]38,33 |16,09 19.11 | 259 |64 103 |24 9 9 M|L [0.125 |Giam08
341 |FM |1.6]38,33 |16,09 19.78 | 305 |60 125 |30 35 0 H|L |025 |Giam08
342|FM |0.6|38,33 |16,10 19.08 | 341 |64 137 |24 231 |9 H|L |025 |Giam08
343|FM |1.6]38,33 |16,09 19.65 | 305 |60 125 |30 35 0 H|L [0.25 |Giam08
344 |FM |3.2]38,33 | 14,88 12.01 (307 |O 41 83 217 |7 L {M|0.125 |Scarl3
345|FM |1.7|38,34 |16,14 19.73 |310 |74 84 11 176 |11 H|L |025 |Giam08
346 |FM |1.2|38,34 |1595 20.72 | 92 52 348 |11 250 |36 H|L [0.25 |Giam08
347 |FM [2.8|38,34 |1491 1133 |354 |0 264 |14 84 76 H|{M|05 Scarl3
348 |FM |1.9]38,34 |16,12 17.11 |26 68 151 |13 245 |17 H|L |025 |Giam08
349 |FM 153834 |1594 17.41 | 159 |32 63 9 319 |56 H|L |025 |Giam08
350 |FM |1.4]3834 |1594 1736 | 179 |28 88 1 356 |62 H|L |025 |Giam08
351 |FM |[1.3]38,34 |1594 17.82 | 181 |38 79 15 332 |48 H|L |025 |Giam08
352|FM |2 |38,34 |1594 16.46 | 166 |28 69 13 317 |59 M|L |0.125 |Giam08
353 |FM 213834 |1594 16.49 |161 |31 56 23 296 |50 H|{M|[05 Giam08
354 |FM 143834 |1594 16.41 | 166 |28 69 13 317 |59 H|L |025 |Giam08
355 |FM [1.9]38,34 |1594 16.53 | 155 |45 335 |45 65 0 H|L |025 |Giam08
356 |FM |4.1]38,35 |14,90 1234 |0 19 252 |42 108 |42 HH|1 Scarl3
357 |FM |3.5]38,35 |14,88 13.79 |153 |6 247 |36 55 53 H|{M|[05 Scarl3
358 |FM |1.6|38,35 |16,07 16.95 | 259 |64 103 |24 9 9 L |L |0.0625 | Giam08
359 |FM |1.3]38,35 |1595 15.78 | 157 |41 344 |49 250 |4 H|L [0.25 |Giam08
360 FM |3 |3835 |1594 1855 | 113 |44 17 7 280 |45 L |M|0.125 |Giam08
361 |FM [4.8|38,35 |14,89 13.46 | 153 |36 247 |6 345 |53 H{H|1 Scarl3
362 | FM |3.8|38,36 |14,87 134 342 |15 248 |15 115 |69 H|{M|05 Scarl3
363 |FM |2.9]38,36 |14,89 12.84 (174 |3 265 |11 69 79 H|{M|[05 Scarl3
364 |FM |2.7]|38,36 |15,04 10.7 |308 |15 187 |63 44 22 H|{M|[05 Scarl3
365|FM |3.4|38,36 |14,82 144 |12 4 279 |32 108 |58 H|{M|05 Scarl3
366 | FM |3 |38,36 |15,78 16.55 | 188 |76 284 |1 14 14 H|{M|05 Scarl3
367 |FM |3.7]|38,36 |14,88 11.38 | 173 |25 75 17 314 |60 MM |[0.25 | Ner05

368 | FM |1.1|38,37 |16,14 1537 | 272 |55 172 |7 77 34 H|L [0.25 |Giam08
369 | FM |1.9]38,37 |16,09 1114 |210 |11 119 |3 14 79 H|L [0.25 |Giam08
370 |FM |1.4]38,37 |15,99 13.43 | 306 |41 145 |48 44 10 M|L |0.125 |Giam08
371|FM |1.3|38,38 |16,14 14.76 | 82 38 234 |48 341 |14 H|L |025 |Giam08
372|FM |2.2|38,38 |16,17 16.06 | 210 |40 314 |16 61 46 H|{M|05 Giam08
373|FM |25]38,39 |16,14 1197 | 355 |53 257 |6 162 |36 M|M|0.25 |Giam08
374 |FM |55]38,39 |15,07 14,00 | 355 |23 93 18 217 |60 HH|1 Prel3

375|FM | 1.5]|38,40 |16,14 17.67 | 347 |48 122 |33 228 |23 H|L [0.25 |Giam08
376 |FM |2 |38,41 |16,14 177 |301 |64 97 24 191 |9 H|L [0.25 |Giam08
377\FM 113841 |16,14 18.46 | 333 |52 110 |29 213 |22 M|L |0.125 |Giam08
378 | FM |1.7|38,41 |16,14 18.28 | 231 |38 129 |15 22 48 M|L |0.125 |Giam08
379 |FM | 2.7|38,42 | 14,93 976 |141 |74 2714 |11 6 11 H|{M|05 Scarl3
380|FM |1.1]3842 |16,16 17.07 | 324 |64 95 18 191 |18 H|L |025 |Giam08
381|FM |2.8]3843 |15,82 136 |97 70 192 |2 283 |20 H|{M|[05 Prel3
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382 |FM |1.7|38,43 |16,15 9.12 |250 |70 70 20 340 |0 0.0625 | Giam08

383|FM |[19]38,43 |1594 1642 |279 |33 23 21 140 |49 0.0625 | Giam08

384 |FM |1.8]38,44 |1597 16.08 |87 55 342 |10 245 |33 0.25 | Giam08

385|FM |2.9]38,44 |15,08 10.26 (172 |7 272 |56 77 33 0.5 Scarl3

386 |FM |1 |[3844 |15,92 12.98 [ 140 |60 320 |30 50 0 0.0625 | Giam08

387 |FM |2 |3844 |16,20 21.06 |265 |69 73 20 165 |4 0.0625 | Giam08

388 |FM |2.4]38,44 |16,07 2096 |176 |64 28 22 293 |12 0.5 Giam08
389 |FM |[25]38,45 |1494 531 [230 |45 50 45 140 |0 0.5 Ner05
390 | FM [4.2|38,45 |15,10 884 111 |22 341 |57 211 |23 1 Scarl3
391 |F - 138,45 |16,12 - 273 |53 94 36 3 1 0.5 this work
392|FM |4.6|3845 |15,10 1112 (112 |22 324 |65 207 |12 1 Scarl3
393|FM |2 |3845 |16,11 1421 | 188 |24 311 |51 84 29 0.25 | Giam08
394|FM |3 |3846 |16,04 951 |[174 |9 270 |32 70 56 0.5 Scarl3
395 |FM |1.1]3847 |16,15 2452 344 |60 120 |22 218 |19 0.25 | Giam08
396 |FM |2.3]38,47 |1595 1359 | 197 |42 297 |11 39 46 0.5 Giam08
397 |FM |1.6|38,47 |16,15 20,00 [316 |55 104 |31 203 |15 0.25 | Giam08
398 | FM |1.6|38,48 |16,02 16.04 | 108 |71 320 |16 227 |10 0.25 | Giam08
399 | - 138,48 [16,04 - 265 |48 174 |1 84 42 0.5 this work
400 |FM |1.4|38,48 |16,05 21.73 | 118 |60 335 |24 238 |16 0.25 | Giam08
401 |FM [3.2|38,48 |15,10 112 146 |20 34 45 253 |38 0.25 | Ner05
402 |FM |2.7|38,49 |14,80 17.14 | 316 |10 221 |25 66 63 0.25 | Scarl3
403|FM |1.9]38,49 |16,02 2212 |125 |48 324 |41 226 |10 0.25 | Giam08

404 |FM |1.6 38,49 |16,02 21.92 |94 48 302 |38 201 |14 0.0625 | Giam08

405|FM |1.6|38,49 |16,02 2253 |61 31 316 |23 196 |50 0.0625 | Giam08

406 |FM | 2.1|38,49 |16,03 21.73 |94 48 302 |38 201 |14 0.125 | Giam08

407 |FM |1.938,49 |16,02 2193 |94 48 302 |38 201 |14 0.0625 | Giam08

408 |[FM |1.5(38,49 |16,03 2161 [105 |48 304 |41 206 |10 0.0625 | Giam08

409 |FM |2 |38,49 |16,02 21.89 124 |48 332 |38 231 |14 0.25 | Giam08
410|FM | 2.1|38,49 |16,02 2223 |124 |48 332 |38 231 |14 0.5 Giam08
411 |FM |1.1|38,49 |16,02 22.16 | 140 |47 329 |42 235 |5 0.0625 | Giam08
412 |FM | 1.9|38,49 |16,02 21.37 | 162 |65 333 |25 65 3 0.25 | Giam08

413|FM | 1.2|38,49 |16,03 22.01 |94 48 302 |38 201 |14 0.0625 | Giam08

414 |FM |1.338,49 |16,03 2141 | 105 |48 304 |41 206 |10 0.0625 | Giam08

415|FM |2 |38,49 |16,02 21.35 [203 |25 112 |3 16 65 0.125 | Giam08
416 |FM |1.8|38,49 |16,02 21.71 |73 52 288 |33 186 |17 0.125 | Giam08
417 |FM |1.6 38,49 |16,03 2194 | 171 |54 358 |36 266 |3 0.0625 | Giam08
418 |FM [3.2|38,49 |14,84 1251 | 310 |36 71 35 190 (35 0.5 Scarl3
419|FM | 3.7|3851 |14,81 164 329 |10 64 25 219 |63 0.5 Scarl3
420117 - 13851 |16,05 - 245 |71 76 19 345 |3 0.25 | thiswork
421 1) - 13851 [16,05 - 289 |62 77 25 173 |13 0.5 this work
422 |FM |3.1|38,51 |14,83 738 |[147 |11 46 42 249 |46 0.5 Scarl3
42311 - 13851 |16,09 - 345 |89 166 |1 76 0 0.5 this work
424 1) - 138,53 |16,06 - 329 |87 133 |3 223 |1 0.5 this work

I rrjrxjrZL|x| |||y || rjrj|rgL|L|jrjr|r|r|r|r|rfjr|jr|r|r| |||\ |T|xT |- |-

425|FM |1.4|38,53 |1594 21.16 | 116 |67 320 |21 227 |9 0.25 | Giam08
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426 |FM |3.5|38,53 |15,93 15,00 |26 58 153 |21 253 |23 H|{M|[05 Prel3
427 |FM 12.9|38,53 |14,80 155 143 |11 37 52 240 |36 M|M|[0.25 | Ner05
428 1] - 138,53 [16,03 - 185 |88 67 1 337 |2 H|{M|[05 this work
429 |FM |2.1|38,54 |16,05 1735 | 115 |69 349 |13 255 |16 H|{M|[05 Giam08
430 |FM |1.4|38,54 |16,05 2476 |74 69 334 |4 243 |31 M|L |0.125 |Giam08
431 |F - 13855 [1594 - 182 |74 347 |15 78 4 HH|1 Ghi79a
432 |F - 13856 [16,19 - 26 86 165 |3 255 |2 H|{M|[05 this work
433|FM |2 |38,57 |16,03 2149 |81 41 321 |31 207 |34 H|L |025 |Giam08
434 1) - 13858 [16,21 - 21 2 290 |48 113 |42 L |M|0.125 | Ghi79
435|FM [3.1|38,59 |14,80 6,00 |23 1 292 |23 115 |67 H|{M|[05 Prel3
436 |FM | 1.7|38,59 |16,01 20.94 |38 59 154 |15 252 |27 L |L |0.0625 | Giam08
437 |F - 138,61 [16,23 - 90 83 284 |7 194 |2 HH|1 Ghi79a
438 | F - 138,62 [16,25 - 261 |77 38 8 123 |9 H|{M|[05 this work
439 | F - 138,68 [16,13 - 124 |78 290 |11 20 3 H|{M|[05 this work
440 | F - 138,70 [16,15 - 296 |83 44 2 134 |7 H|{M|[05 this work
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