SEZIONE ! h‘;’of‘l\!ar;’,' 5' ’
: : '

GULF ITALIA COMPANY

PHOTOGEOLOGY OF

MOLFETTA,BARLETTA,
CANOSA DI PUGLIA PERMITS
<O

KR
b

Q&

Prepared by

Alessandro Ercoli Photointerpretation
and data processing

Carlo Conedera Coordination, supervision
and final report

SEZIONE IDROCARBURI
di NAPOLI

-4 SET. 1971
Prot. N._ 8633 _

Sez.
l£zes Posiz. T e

8 GEOMAP
CEQHAY GEOLOGICAL SURVEYS
~ FIRENZE - February 1971



l L

R
.

CUNTENTS
PLARCAIIE SR Y

TNTRODICTION

GEOLOGTC L map

STHRATT SHTRY

FORPHOLOGY

FRECTIIRF LNALY

CONCLUSTONS

5

Is




PILATES

Scale

. Geological map (3 sheets) 1:50,000

Strike map (3 sheets) "
Prainage map (3 sheets)
Total f£ield of linears (3 sheets) *

Density map of linears
total field



10,

1l.

12.

Scale

FIGURES
Orientation map 1:1,500,000
Geological sketch | l: 20C,000
Strike map "
Major structural units outlined

by stratimetry

Altimetric map
Drainage map
Total field of linears "

Azimuth distribution of linears
and bedding strike: total area

Azimuth distribution of linears
and bedding strike by area units
of 0°05' lat. 0°07'30" long.

Azimuth distribution of linears
and bedding strike by stratigra
phic units.

Azimuth distribution of linears
and bedding strike: time sequen
Ce analysis.

Density map of linears: total field "

Major structural units.



1. INTRODUCTION

"

The rhrotoceological study of the Molfetta, Barletta
and Canosa il Puglia permits h-s been carried out for
Gulf Tt=lis Campany &nd follows the one on the Mate-
ra sres, finished in Anril 1970. '

The area covered is of approximatelv 2,700 s, kms .,
And is located bDetween 4N0°45%' snd 41°2C' 1lat North
and 3°3¢' and 4920 long. East of Rome., It is inclu-
ded in the sheets nos, 176, 177 and 188 of the offi-
cial wmap of It ly »t ]:100,000 sczle (fig, 1),

The Matera permit is acdi-cent to the S and therefo-
re in this rewvort we will often refer to it, for what

. concerns the introcdactive narts of general contents

of esch ohavter, the method and technigues uzed and
the regicnal geoloay.

Tre i“olfett:, Berletti and Cannsa nermits are situa-
tel Letwveen the 2ariastic Sea and the Apnennines and
inciade the porthern miprt of the Maurge region.

The study has been Ccarried out exclusively on air-
photon intecr.:tine the photogeologic annotation with
the most r=cent osrtagrachy and literature. The work
vas started in Sevtenber 1970 »n* was finished at

;5
the date 0F this rsDort.



The geoclogic map (Plate 1) has been compiled in 3
sheets, at the scale of 1:50,000, Tt contains all
the information obtained from the alrphotos, inte-
grated with the data collected in the field by Gulf
genloaists and from bhibliography. The outcropping
series does not differ much froin the one of the Ma-
tera permit and it consists of the following forma-
tion:., from the hotton:

CREFACEOUS

Bsri limestone (Cl> - Barrenian-Turonian

It consists of s secuence of detrital limestones,
at times with levels with l.rage Pelecypoda and Ga-
strovods angd dolonitized levels, irregulary inter-
calated. Some oi these levaels varticularly well cha
racterized, have been recognized in the field and
somatimes mapved, The most lmportant and continous
are the followin:.

Corats Jevel (Farrtemi-n) - It cutcrops in the low
part of the bari Limestune., It conclists of white and
ninkish limestone with Rig Pe=lecynoda.

-

Prlece lovel (2lbvisn) — [+ ia found 400 més abova
the Cor~to ard is forned bw white detiit ]l limesto-
nes with Toncasic, -ltern-ting with limestones con-
taininay CTritelinices .

Soanniconiro Level {(Tenopanisn)

- It is foimnad 80C mis.,
atryes the Pajoese and agonsists of i

pank nf white li-
mestone, waxy with Radiciisides, '

Toritto ioevael {Turontian; - It liss 200 mts above the
Sanricandre snd v de te-icsl for the nresence of a
Lank of mac rooroanogenons limesgstone with Radicliti-
dres, Reilenides nd Nerinee,




Towards the top of the B:ri Limestone there is final
ly a level of thin slate detrital limestone ("chian-
carelle") .,

These levels are not recognizal:le from the airphotos
4s they do not have a different morphological aspect
ané therefore they have not bean distinguished on
our map. They have been minped in regular succession
from wottom to ton, from the seashors towards SW,

In the field, besides the levels described, a hori-
zon of breccias and of brecciated limestones {Cb)
has been followed, often sever-l tens of metres thick,
included between the Sonnicandre and Toritto levels.
This horizon is visilla on the airphotoz for a par-
ticular "texture" of the imacge, for the darker tone,
for the different morphology and for the lack of vi-
sikble strztifjication., wWhere these three factors are
lacking, the position of this horizon has been mar-—
ked fnllowina the biklicgraphy, with a dashed line,

The Bari Limestone, the base of which is not known,
even outside the arsa of study, ouvtcrops for akout
7,000 nmeters. The transition Yo the coverlying A2lta-
muras Limestone is at times clearly strotigraphic,

at others with the interposition of a krecciated
l=vel with subrounded slamentys, denoting a possible
hiatus in betwean the two formations {see Geoclogical
Map of Italw, sreet 190)., The environment of deposi-
tion of the Bari Limsstone is shallow neritic, cha-
racterized tv a general hiab enerqgy.

2lt-mura limestons (C,) (Senoni.n)

It is & caloarecous cowl-y, consi-ting of recurrent
seguences nf detrits? linesztines, Wwa2xy linestones,
calcarmsnites in bantz ool ez, In several levels,
Ruitistae are present ibnth whole and fraguented. The
unner nart of the serics consists of a3 level, about
one hundred metres thick, of dark grey dolowites in
Lanks.

This formation shows in ceneral A more mMacroocrgano-
genous contant than the Buri Limestone and shows la
vels which indic-*e possgilble emersions of the series,
Tts thickness has been calculated anout 300 uetres,



The s edimentation environment ie a very shallow wa-
ter, at times brackish with water level oscillations

and high energy.

The Altamura Limestone is recognizable on the airvho
tos from the Fari Ls for its rougher morphology. The
contact has heen marked following the shape of some
more evident key beds,

Brownish Limestone (Oc)} (2ligocene?)

Brownish linestones is thick banks, containing Gastro
poda (rlanorbis) crop out according to what is visi-
hle on the sirphotos, in an area of akout nne suvuare
Rilometer near .Jazzo Madama, sheet 188. They are ve-
ry easily recognizable for the difference of ton=zli-
ty with respects to the surrouvnding Altomura Limesto-
ne., These limestones lie unconformably on the Altam
ra Limestone and, according to the bibliography, a
horizon of red scil with bauxite nadules is present
in between the two formations. Their thickness is
neglicible, in the order of a few tens of maters.

CUATERNARY

Pleistocene denosits in ceneral ((c)

We have mabped 1In tihiz g.cu 3ll the relatively re-

cent deposits which are trasgressive over the Crata-

cecus limestones described agbnve, except the alluvium.

The grouping of several types of deposit in a =inale

mapping unit has teen done, since for the uurnose of

this study such sedimernts are 2f little intersst.,

In the unit (¢ are therefore included:

— arenaceous limestones, or arenacecus shaly limestgo
nes, poorly cemented ("Tufifs" of the Murge) of ma-
rine environnent,

- Post Calasbrian marine deposits consisting of coar-
se& sands and calcarenites.

- Marine conglomerates.

- Conglomerates, sands, lacustrine ané fluvin-l-rcu-

strine shales.

Olocene deposits (Gal)
Terraced and non-terraced alluviun, deposits of the




erosive furrows (Lame delle Murge), stretches of "pan
china" along the coast, travertire, talus. The distrji
bution between 0¢ and Oal has been made because it

is relatively masv on the airphotows, although being
of scarce importance for this study,

A first glance at the geological map (fig. 2) shows

as more evident regional fractures:

- a regional slope of the limestones from the Adria-
tic coast towards South or SVW;

- two helts of concentratinn of pleistocene sediments
narall=1l to the coast, the first on the Corato-An-
dira direction and the second passing through Ca-~
nosa di Puglia. The non parallelism of these belts
with the brecciated limestone level, leads us to
suppose that they are not controlled by the stri-
ke ond therefore by gtratigraphic differentiations
of the limastones, but by structural factors or
oscillations of the sea level still referalble to
structural causes, The parallelism of these two
beltse »f recent denosits with actual shore line
and the Rradanic trough (on the direction of Gra-
vina di Puglis) confirms the structural interest
of them,

= &nother clear tactonic direction appears indicated
by the abrupt disappearance or reduction of mesozoic
outcrops West of the Barletta-Canosa line, which
may be due to s probable lowering of the area NW
of that line,



3. STRATIMETRY

We will here breilfy summarize the main introducti-
ve principles, more widely illustrated in the Matera
report with regards to the strike map.

The stratimetric data can be distinguished into two
categories. To the first, belong the dips observed
directly on the airphotos. To the second, all those
dips deduced by indirect criteria, such as morpholo-
gy, drainage, etc., and not from the direct vision
of the beds. The data of the first category have a
high degree of reliability, while the reliability
of the data belonging to the second category is the
more higher the more coherent the observations are,
The two types of data have been distinguished gra-
phically on the geologic map and on the strike map
(Plate 2, fig. 3).

The strike map derives from a process of generaliza
tion and coordination of strike and dip data to gi-~
ve a more evident visualization of the surface struc
ture, The reliability and the usefulness of such do-
cument are directly proportional to the density of
dip data annotated. In our case the morphological
characteristics, specially in the central-northern
part of the area of study, are not favourable for
showing stratification and therefore, with respects
to the Matera area, the data are scarcer and less
correlatable.

More general and synthetic information is supplied
by the diagrams of azimuth distribution of bedding
strike represented, together with fractures, in figs.
7, B8, 9 and 10, respectively for the total area (al-
so plotted also as a polargraph), for units of one
I.G.M, 1:25,000 quadrangle, for stratigraphic unit
and by age. '

In the present area of study, as we had already no-
ticed in the Matera area the greater majority of_ the



strike directions falls in the NW sector (fig. 7).
This direction is then the absclute dominant if we
consider the orientation of strike of the cretaceous
outcrops (fig. 9). The diagrams of the guaternary
deposits, on the other hand, show directions varying
according to the area. In particular, to the South
of the calcareous ocutcrops the strike has two mar-
ked peaks on the N-5 and the E-W, in the westernmost
region the strike of the Quaternary varies between
N-S, E-<W and NW whereas in the Quaternary of the North
the main direction is WNW, that is practically iden-
tical to the one present in the outcrops of the Bari
Limestone nearby (see fig. 9). Evidently, the latter
Quaternary outcrops, to the East of Canosa di Puglia,
are influenced by the limestone structure as if this
were just below the quaternary cover while elsewhere
(West of Canosa and to the South, in the area of Gra
vina) it would seem that the distance from the meso-
zoic surface is greater.

From a first observation to Plate 2 and to fig. 3

it can be noted how the greater part of the meso-
zoic limestones dips are uncoordinated at a regio-
nal scale, and therefore only small folds of super-
ficial character can be identified with no apparent
relation to deep structure. This fact is particular-
ly evident in the northern area., But, if we attempt
a regional coordination, even very generalized, of
these gentle foldings, as it has been done for the
Matera area, we may notice a certain organization

. of the axes, even higher than it was in the Matera
area (fig. 3 bis). As in the previous report, we ha-
ve lettered and numbered these forms (A for positi-
ve fold, S for negative fold). For their dimensions,
they can be considered as deformations concerning

a great thickness of rocks.

The folds in the mesozoic limestones are all rougly
directed WNW and there is a noticeable continuity
with the folds identified in the Matera permit. In
particular, A5 (Molfetta) seems to correspond to Al
(Matera); 84 to Sl1; A6 to A2; 85 to S2; AT to A4,
and finally S6 to 53, According to the interpreta-
tion given in the report on MMatera, these groups of



folds were the surface “"draping" on a deep structu-
re of the limestones. This structure would be a mo-
nocline dipping towards SSW, affected at large sca-
le by dislocations according to a fault block, sche-
me set along the secondary Apenninic direction (Gar-
ganic) and uplifted on the northern side., This type
of block structural deformation appeared to be the
more coherent to the relatively rigid and stable
platform type of the region. Therefore, the major
alignments of surface positive structures would be
situated on the uplifted margins of the blocks.

In the area of this study a scheme similar to that
can still be roughly applied, even if with some va-
riants. The inclination of the monocline dipping
towards SSW, already shown by the lithology, seems
to be of moderate importance., Infact, attributing a
thickness of about 2,000 metres to the Bari Limesto-
ne and taking into account the actual topography,
the regional dip from the coast to the contact with
the Altamuira limestone can be estimated in the order
of 3 degrees. On the other hand the regular sequen-
ce of the key levels recognized in the field and the
absence of any repetition over the whole thickness
of the Bari Limestone, leads us to think that the
faults which cut this moneocline in klocks along the
strike (secondary Apenninic trend) have not a great
throw, Moreover, with respects to the area of Matera,
the Apenninic direction of NNW (parallel to the Bra-
danic through) does not appear as much active over
the whole area and does not delimit well characteri-
zed blocks, at least according to the stratimetric
evidence. On this subject, on the central meridian
of the area, we can notice effectively a zone of
disalignment of the surface structures which may be
due to a trend transversal to the WNW direction.:

Its nature however will be better defined from the
study of the fracture pattern {chp. 5).

In conclusion, in fig. 3 pis we can note a series

of positive and negative folds (from Al to S6) with
prevailing secondary Apenninic direction, a few of
which, like 25 and A7, with a generalized axis lon-
ger than 20 kms. The southern side of the anticlines
and conseqguently the northern one of the synclines



is generally longer with respects to the other, gi-
ving an average resultant scheme of a monocline to-
wards the South. The axes of the synclines S7 and
S8, even if poorly outlined, with their submeridian
direction confirm the presence of an abrupt change
of structural setting in the region NW of the line
Minervino Murge-Barletta. Transversal disturbances
are noticeable, as stated, particularly West of the
meridian of HMolfetta,.



4 ., MORPHOLOGY

The morphological elements considered are the topo-
graphic relief and the drainage. The structural in-
formation obtained from these elements is of regio-
nal level, even if at times, when suggested by other
sources (fractures, geology, etc.) it can give the
confirmation of local anomalies.

a) TOPOGRAPHIC RELIEF (fig. 4)

The picture resulting from the altimetric contours,
obtained from the 1:100,000 maps with an interval
of 100 metres, is extremely simple. It shows a sin-
gle ridge with the longitudinal axis directed WNW,
with a gentle and uniform gradient towards the sea,
a slightly steeper slope towards SW and a drop on
the western side along an alignment running between
N and NNE,.

However, we can infer an interesting information on
the regional structure, which, even if obtainable
from other sources, may probably excape disregarding
the relief., This is the result of the simulatenous
observations of the following facts:

- The northern Murge, from Cancaa to Alberobello (see
sheets 176, 177, 1lwv8, 189 and 190 of the Beologic
Map of Italy and the Matera report) are regional-
ly setting as a monocline structure dipping SSW.

- The contact line between the Bari and the Altamu-~
ra Limestones, along all this part of the Murge,
follows a general direction, except for the inden-
tations and protuberances of the surfaces structu-
re, nearly exactly East-West (more precisely, the
contact is included between the meridians 40°55°
and 40¢°58')., :

- The altimetry of the same area, between Canosa and
Albercobello, is, in absolute, raising from East
to West and, in particular, the elevation of the
contact Bari-Altamura is about 200 metres cn the
Putignano meridian {(F° 190}, 300 metres at Acqua-
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viva delle Fonti (F° 189), 500 metres on the Alta-
mura meridian a:d finally 600 metres on the Andria -
- Irsina meridian (F° 188).,

From the disposition in space of these three data
we deduce an uplift by successive fault blocks from
East to West with a total vertical displacement of
about 1,500 metres (1,000 for the dip and 500 for
the topography). The direction of the faults will

be defined in the chapter of fractures, but the fact
that these dislocations must exist appears quite e~
vident., :

Even in the case that we find that the contact bet-
ween the two limestones is by fault or with an inter
posed transbressive level (see sheet Monopoli), with
an eventual, but not observed neither hypothesized
so far, angular unconformity between the two forma-
tions, the non parallelism between the regional dip
and the topographic position of the key levels (for
example the "Toritto") supports the hypothesis of
this uplift of the calcareous formations towards
East. This fact, when confirmed by other eventual
information, from geophysics or subgurface, can be
of important for the oil exploration.

Besides what we have described, it seems that from
the altimetry we may obtain little else. We have to
note the marked cut of the water course "Lama 4i Ma-
cina" -~ "Lama Balice" South of Bitonto. This creek
is interesting as we will see from the drainage ana-
lysis.

b) DRAINAGE (Plate 3, fig. 5)

In the kind of relief as the one in the area of stu-
dy, consisting of a single ridge gently sl}oping to-
wards the sea, the pattern of the drainage should

be as much simple, if lithological, stratimetric or
structural factors do not interfere to alter the
picture. To put the anomalies in evidence and even-
tually recognize the causes we have annotated the
documents of plate 3 and fig. 5 according to the
scheme jzlready used for the Matera report.
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We can notice that, among the water divides, the

one which follows the main ridge and divides the
South-bound waters from the North-bound, is perfec-
tly compatible with the present day relief. The sa-
me can be said, even if with some reserve, about the
one which divides the Ofanto valley from the draina-
ge going to the sea on the limestones.

An anomalous divide which probably owes 1ts nature
to structural causes is the one dividing the course
of the Lama di Macina and its tributaries from the
water courses further North which go directly to

the sea. In order that this river, the Lama di Maci-
na, does not directly to the sea near Molfetta, we
have to postulate that there is an obstacle which
blocks it in the zone between Corato and Bitonto.
Such an obstacle is almost surely of structural ori-
gin, since the others factors, stratimetric and 1li-
thological, exist also elsewhere with the same cha-
raceers without disturbing the logic pattern of the
drainage., It has to be, therefore, an obstacle which
is still railsing, otherwise the river, which at pre-
sent has a considerable erosional strenght, as shown
by the shape of the altimetry {(fig. 4), would have
eroded it. Moreover, it seems to be well defined in
a meridian direction as shown by the orientations

of the drainage itself and e specially by the anoma-
ly of fracture density present SW of Molfetta (figqg.
11). '

Wwith regards to the drainage pattern in general, we
can notice that there is a great number of alignments,
mainly along the major fracturing trends., In table

3 we have shown the most evident directions, while

in fig. 5 we have tried an interpretative selection
of the various trends in the different areas. In the
drainage, we still have to note the endoreic Karstic
areas as the result of very fractured and tensional
zones and therefore structurally higher,.
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5. FRACTURE ANALYSIS

The analysis of the fracture, according to the con-
cepts stated in the "Method and Technigue" chapter
inclosed in the Matera report, is carried out through
the study of the total field of linears (Plate 4, fig.
6) in the three following phases:

l. Statistical analysis of the azimuth distribution
for surface and stratigraphic units (figs. 7, 8
and 9).

2. Analysis of the chronological sequence of the struc
tural trends (fig. 10).

3. Analysis of the distribution of fracture density
(Plate 5, f£ig., 11).

We would like to recall that the first two phases a-

re closely related to one another and aim at the de-

finition of the main structural trends, of the type

of deformation caused by them, of the type of struc-
ture related to them and of their chronologic evolu-
tion. The third phase, density analysis, has instead
the more immediate aim of determining areas of more

intense deformation; besides more or less supporting
the hypothesis formulated on the basis of the other

data examined, that is surface geology, stratimetry

and morphology.

The azimuth distribution of fractures in this area
is very similar to the one of the Matera area, The
lower detail of the curves of this area depends on
the difference of computing procedure applied in the
two areas. For the Matera report, the azimuth selec-
tion has been carried out in 16 classes by an auto-
matic counter, in this area however it has been do-
ne manually in 8 classes, as an important part of
the automatic counter was out of use. If we examine
the diagram for the total area (fig. 7), besides a
nearly complete similarity in the distribution of
strike, we may find the same main fracture trends
illustrated in the previous report., We will briefly
summarize heére the general characters of these trends
as they were described in the Matera report.
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Principal Apenninic or Bradanic trend

This fracture direction is included between NW and
NNW and forms the most important culmination of the
frequency distribution. It is called Apenninic as

it is parallel to the direction of the Apenninic fol-
ds, West and South-West of the area of study. The na-
me Bradanic has given to this component of the Apen-
ninic trend as it is most evidently expressed by the
faults of the edge of the Bradanic through. Even if
the edge of the Bradanic trough, visible South of

our area has a direction more rotated towards the
WNW, that is close to the Garganic trend, we belie-
ve we can still call "Bradanic" the NW — NNW direc~
tion, as, regionally, the above mentioned trough has
in fact, that azimuth,

The Bradanic trend seems to consist of guite long
faults, generally transversal to the folds of the
Mesozoic limestones. The particular intensity of this
trend shows how it is connectcd to phases of intense
structural deformation, which inveolve a considerable
thickness of sediments and therefore presumably at
least the whole Mesozoic series,

Secondary Apenninic or Garganic trend

The name Garganic of this Apenninic component deri-
ves from the importance that this direction of fol-
ding and fracturing has in the whole Apulo-Garganic
region. In fact, the surface structure, as it results
from the stratimetry, indicates this as the most im-
portant directicn in the tectonic contreol of the area.
In the diagram of fractures for the total area (fig.
7) it is represented by a not too marked culmination
centered on the WNw,

As the whole apulo-garganic area may be considered

a relatively stable structural element, which has
not undergone strong tectonic deformations (at least
in comparison to the Apenninic arez) it follows lo-
gically to think that the structural trend, which
determines its most important features, is alsc the
oldest cne, that is the one connected to the origi-
nal situation of the area. We think thearefore that
the Garganic trend corresponds to the original struc

14



tural grain of the bottom of the basin where the Me
sozolc sediments have deposited, and that therefore
it has controlled the general shape of the deforma-
tions which have affected the apulo-garganic block.
These deformations are however the result of the apen
ninic orogenesis which acted along to a NNW (Brada-
nic) trend. In this scheme, the Garganic direction
has played a determining role in the control of the
disposition of the sedimentary hodies of the mesozoic
series and of the distribution of facies,

Antiapenninic trend

This trend forms in the diagram for total area (fig.
7} a single large culmination from the NNE to the

ENE and therefore it is not separated into two distinct
directions, as in the Matera report. The Antiapenninic
trend in general represents usually the transversal
component complementary to the apenninic foldings.
This character seems to exist in our area of study
also, confirmed by the absence of a peak in that di-
rection in the bedding strike (the high frequency

of the NE direction in the diagrams of Quaternary

to the South and to the West, is in fact to be refer
red more to sedimentary growth lines, rather than

to structural strain). On the whole, the antiapenni-
nic trend forms a quite intense system of fractures
which is to be kept in consideration for the influen
ce it may have had in determining the secondary per-
meability of the mesozoic limestones and therefore

in favouring the migration of the fluids.

The chronological sequence of the fracture trends

(fig. 10) is, also for this area, of little signifi-
cance, as the outcropping formations are too close

in age and there are no terms of comparison of dif-
ferent ages to be able to determine a structural
chronology. The Quaternary deposits also, on the who
le, do not add anything new to the picture, as if .
the cover of these deposits in the area consl dered

" was too thin to mask the trends of the underlying
limestones, even if the are now not active anymore.

From the analysis of the diagrams of fig. B, we can

notice however that in this area there has been a
different interaction of thervarious trands accor-

15



ding to the various parts. The Garganic trend, which
controls nearly all the foldings of the area, and
which does not show a clear active disjunctive compo
nent, appears however higly influenced by the other
trends with a mainly fracturing character., In the
central-western region, on the Barletta meridian,
it seems that the associate trend is the Bradanic
~direction, theélthe N-S at Molfetta and then the
Antiapenninic in the eastern region. Therefore, we
should not exclude that the positive relative move-
ments from East to West, postulated in the chapter
of morphology (topographic relief) have occurred
along directions varying from one area to the other,

We have the same feeling when observing the fractu-
re density map (fig. 11). In this map we can outli-
ne several alignments of isodenses which limit por-
tions presumably belonging to homogenous structural
units. In fact, the fracture density helps the defi-
nition of the single tectonic units which form the
framework of the area,

We would like to remember that while examining the
density distribution it is better to limit oursel-
ves to consider only prominent differences and more
general forms. Areas of recent alluvium, or entire-—
ly cultivated, show some "blanks" or a general level
of low density owing to the cover. This coccurs par-
ticularly in the areas covered by quaternary deposits
or on the abrasion surfaces of the cretaceous lime-—
stones.

The most unteresting feature seems to be the high
density zone SW of Molfetta. Various facts, both in
the strike map and in the drainage, pointed out this
area anomalous, By looking at the density map this
area appears as an uplifted block of N-S direction,
transversal therefore to the surface structures.
This block may give rise to a different type of clo
sure to structures A2 and A3 (fig. 3 bis) alternati-
ve to the closure observed on the field of an exclu-
sively stratimetric character.

The other high density area is found in the southern
part of the area, on the southernmost limestone out-
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crops. We can refer this intense concentration of
fractures to the particular activity in this area

of the faults, with totzal positive displacement to
the Fast, responsible of the uplifting of the western
margin of the limestones. The Bradanic trend, which
can be considered the most active direction along
which these movements have taken place, seems to
have acted jointly with the Garganic trend also
influeiced by a N-S component.
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6. CONCLUSIONS

The purpose of this work was to collect as many da-
ta as possible to study the structural characteristics

- of the area and locate eventual features favourable

to the accumulation of hydrocarbons. This purpose as
approached according to a scheme already discussed

in the previous repor% on the Matera area, and never
theless aimed at the research of common factors among
the three classes of collected data (stratimetry,
morphology and fracture analy?is).

The major structural characteristics of the study
area are resumed in fig. 12. The area presents itself
as a single outcrop of cretaceous limestones, gently
sloping from the South towards the sea, limited, to
the South and West, by quaternary deposits filling
considerably deep troughs (in the order of thousand
metres). The main structural cheracteristic of the
limestones is that they have a monoclinal setting,
dipping towards SsSW, with a regional dip of about

3 degrees. On the surface a series of fold axes are
visible, more or less continous and defined, direc-—
ted WNW (figs. 3 and 3 bis) whose origin can be due

' to a relatively superficial "draping" effect of the
limestones on a fault blocks tectonics. This struc-—
tural model seems to fit the relatively rigid and
stable character of the whole apulo~garganic area.

Another regional characteristic of the limestone out
crops is revealed by the combined study of the alti-
metry (fig. 4 and chapter 4) and of the geology, from
Alberobello {out of the area, sheet 190, Geclogic

Map of Italy) to Canosa. From geometric considerations
we have admitted the existence of a series of faults,
transversal to the bedding, whose total effect is

to have raised the western extremity of the Murge

of about 1,000 metres with respect to the central
zone located on the Alberobello meridian. On the
other hand, the eltimetry, the fracture density and
pattern and also the high detail of consistent fea-—
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tures of the surface structure, concur to indicate
the presence of a structurally high block of Garga-
nic trend in the southernmost outcrop area of the
mesozoic limestones. This block would be the north-
- western continuation of the "Northern Block" of the
Matera area. The transversal faults previously men-—
tioned would have cut this block in secondary ele-
ments, progressively raised towards the West.

From the facts mentioned akove: monocline dipping
southeastward, presence of a Southern Garganic Block,
and relative uplifting by transverse faults of the
western region, it follows that the highest structu
ral areas of this part of the Murge should be loca-
ted along the coasal region from Barletta to Trani
and, to the South, at the western margin of the 1li-
mestone outcrops, that is in the area of Minervino
Murge. West of Barletta, as we have seen, there is
the drop of the Ofanto trough. Following the previous
reasoning, moreover, we are inclined to think that
important structural objectives are also to be found
offshore the Barletta-Trani and the Trani-Molfetta
regions,

A less regional feature, but still of large dimensions,
is reveable by the analysis of the drainage (fig.5),
of the fracture density (fig. 11} and confirmed par-
tly by the stratimetry (fig. 3). The eastward devia-
tion of the bLama di Macina river, the high fracture
density shape and the general disroder of the surfa-
ce structural axes present on the meridian immedia-
 tely West of Molfetta, suggest the presence in that
area of a recent uplift of a block presumably orien
ted North-South. This structural feature is intere-
sting both as considered on itself and as the boun-~
dary of the high area of Barletta-Trani.

From the fracture analysis nothing new was revealed
in this area with respects to what was said in the
report on the Matera area; on the other hand, the
nearly identical results (note the similarity of the
diagrams, even with a lower detail} has confirmed

and generalized the interpretation of that area. With
regards to the trends more largely responsible for
the relative uplifting of the western region of the
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Murge, it seems that this has been carried out in
particular by the NW trend (Bradanic) with the acti
ve aid of a North-Socuth and of the Antiapenninic.
In particular, in the area of study, we would have
had a different predominant component in that type
of deformation, according to the region. In the we-
stern part the Bradanic would have mainly acted, in
the centre (meridian of Molfetta) the North-South
and finally in the eastern end of the area, the
Antiapenninic, This variation is revealed by the fre
quency diagrams of fractures (fig. 8), by the drai-
nage pattern (fig. 5) and, above all, by the fractu
re density (fig. 11).

The relative importance and the actual displacement
of the deep structural features of fault block sty-
le cannot be determined by photogeological means
and, on our opinion, should be the main objective

of further geophysical surveys. From this type of
investigation it should be then possible to evolua-
te the real size and importance of some of the super
ficial structures outlined by dip and strike and
possibly the significance of some minor anomalies

of the fracture density pattern. We will be therefo
re very pleased to implement or revise our interpre
tation when new data will open new possibilities and
will give a richer basis for analysis.

20



C.C.LA, N, 290847 - TRIE, ROMA 2llejlas REG, SQC.

"Sez1one di Napoli

@wuwid talia
" SOCIETA PER AZIONI

SEDE IN ROMA

CAP, S0C., L., 100.000.000 INTERAMENTE VERSATO
‘20 Settembre 1971

MINISTERO INDUSTRIA E COMMERCIO _
Direzione Generale delle Miniere . ° f B A

UFFICIO NAZIONALE MINERARIO PER GLI IDROCARBURI iDRC - g

Via Molise 2 , leAP

Q0187 - R o m a . . E'“ 5 -
A SET. 1971

e S L P

UFFICIO NAZIONALE MINERARIO PER GLI IDJ6 ARgUR& ‘osiz, F;;%g

7
Via medina 40 '
80133 - Napoli

Permesso di Ricerca CANOSA DI PUGLIA - Provincia di
Bari e Foggia. Rapporto sull’Attivita Svolta Durante
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Abbiamo ricevuto la lettera del 20 Aprile 1971,
Prot.N°401472, nella quale ci viene comunicato che,
con D.M. del 19 Aprile 1971, il permesso di ricerca
di idrocarburi liquidi e gassosi CANOSA DI PUGLIA,
in provincia di Bari e Foggia, viene accordato alle
societa Gulf Italia SpA e BP Italiana SpA, per la
durata di 4 anni.

Come lavoro preliminare, nel Dicembre 1969 era
stato commissionato alla societi contrattista GEOMAP

" di Firenze, uno studio fotogeologico dell'area in

gquestione e delle zone adiacenti. Il risultato fi-
nale di questo studio fu presentato alla Gulf Italia

"nel Febbraio 1970. Lo studio fotogeologico & stato

eseguito su materiale preesistente senza 1'invio di
personale sul terrenc ed una copia-completa & stata
spedita all'Ufficio Nazionale Minerario per gli
Idrocarburi, Sezione di Napoli, nell'Agosto del
1971,
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Sulla base delle mappe cosi ottenute & stato
possibile tra001are un programma di ricerche sis-
mlche
La Texas Instruments Itﬁlia, ingaggiata dalla
Gulf Italia SpA e dalla BP Italiana SpA come con-
trattista, inizid i lavori sull'area del permesso
il 18 Giugno 1971, con la sua squadra sismica N°
754, Questi lavori iniziarono con alcune prove
sulla velocita di propagazione sismica dei terreni
onde stabilire i migliori parametrl necessari per
uno studio a r1f1e531one

I migliori risultati furono ottenuti piazzando
1'inizio del cavo dei geofoni a circa 800 m dal
punto di scoppio. La profonditi dei pozzetti di
scoppio si aggira dai 20 ai 40 metri e la carica di.
esplosivo & di 40 kg per ogni pozzetto,

Dopo aver confrontato i risultati ottenuti va-
riando alcuni parametri, la squadra sismica inizid
delle prove di velocitd a rifrazione e poi nuova- -
mente a riflessione. I lavori furono terminati il
27 Agosto 1971, dopo che la squadra sismica ebbe
“trascorso 22 giorni 1avorat1v1 sull'area del per-
messo.

~ Tutti i dati ottenuti durante questa campagna
sismica a riflessione ed a rifrazione veranno ela-
borat1 dalla OGS -~ Digicon Digital Processing Center

/Z/////z

Robert K. Klrkbrlde

Distinti saluti,
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