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WNW-ESE trending small scale
fractures in the hangingwall
of the Ras ll-Hamrija Fault.

Average spacing: ~1<4m.

Average displacement: ~0.5-2m.

Re-interpretation of published
geological map: Attard Member.

Ghar Lapsi Fault Zone: Consists of a series of fault
segments, which have a composite length in excess of
2km. Minimum displacements >150m, throwing the Tal-
Pitkal and Gebel Imbark Members against the Maghlaq,
Attard and Xlend! Members.

Ras il-Hamrija Fault: located 50-100m to the NE of the
Ghar Lapsi Fault Zone.

"| Average dip & strike: ~73/°121°

Average throw: ~15-20m.

l

Early ENE-WSW (~N080°) trending
oblique-slip faults assoclated with the
Victoria Lines Fault System.

%

Small-scale fractres in the hanginw

Ras lI-Hamrija
Fault Zone

- Ras il-Hamrija Fault. i
e .
= " 30-40m wide zone of small/intermediate scale /
s, S fracturing In the hangingwall of the Ras ll-Hamrija /
- Fault. 7
Series of small/intermediate scale fractures in 2"'““ ff:p & ?5”;’2: 725112, 7
the footwall of the Ras Il-Hamrija Fault. verage throw: 0.5-2m. P
Average dip & strike: 63°%131°
Aver:gs throw: <1m. Intermediate scale fraf.(ura: 65°/109°.
. 88°
Average spacing over 20m zone: 0.8-1m. Zone of intense small-scale fracturing in the ?gfg&ni‘?fmae JET%
hangingwall of the Ras il-Hamrija Fault. 7
e Average throw: 0.25-1m. V4 :
Average spacing: <1m b
Ghar Laps| Fault

Tr—TTE——r—
by Intermediate scale fault: 65°/140°
Throw: ~3-4m
Intermediate scale fault: 60°/146°.
e o e Throw: ~1-2m.

= — 7=
o ,,A:_Al
)
200-250m SE of Ghar Lapsi Fault. o
‘ov

« Two main fracture sets-N040°-060° & N110° G

+ Dominant set-N040°-060° Ghar Lapsi

« Clustered.

* Cluster spacing=1-2m
* Minor set-N110°

« Slickensides-55°135°.

Intensely fractured zone In the cliff face
at the side of a small bay at Ghar Lapsi.
Average spacing: ~1-2m

7
,gz/
4

Well exposed, 30-35m wide zone within the hangingwall y
of the Ras il-Hamrija Fault. Dominated by intermediate scale
fractures. Fracture Intensity Increases towards the Ghar i Y
Laps| Fault Zone to the SW. : 2
Average dip & strike: ~60°/126°. A

Average throw: 0.2-5m. o
Average spacing: 3-8m. A
Bedding: 16°/033°. ST .

Early ENE-WSW (~N086°) trending oblique slip faults 2
associated with the Victoria Lines Fault System. ¢

Zone of Intense fracturing In the hangingwall Q)
section of the main Ghar Lapsi Fault.

Dominated by small scale fractures.

Average spacing: ~0.06-0.3m.

Continuation of the Ghar Lapsi Fault Zone:

64°/113° SW.
Slickensides: 64°/230°,

NN

System.

Ghar Lapsi Fault cutting earlier NE-SW trending
oblique-slip structure related to the Victoria Lines

Early NE-SW
oblique-slip fault cut
by later NW-SE
trending structure

|

Average dip & strike: B3%/101°. Zone.
Average throw: <10m.

Serles of intermediate scale fractures 30-40m wide zone of small/intermediate scale fracturing In "
associated with the Ghar Lapsi Fault Zone. the footwall Immediately adjacent to the Ghar Lapsi Fault I/'Mfthb

Series of small/Intermediate scale fractures in
the hangingwall section of the Ras (l-Hamrija
Fault. Average spacing: ~1-1.5m.

Hagar Qim Fault: Located 250m NE of Ras |l-Hamrlja
Fault. Poorly exposed throughout area. Identified mainly
by a marked break In slope. Displacement ranges from
256-80m. Appears to tip out before coastline. Due to the
poor exposure It Is virtually Impossible to obtain any reliable
sub-seismic scale fracture associations.

Small scale fracturing assoclated with these Intermediate scale fractures:
Intermediate scale fractures. Average dip & strike: 72°/084°.
Average spacing: ~0.3-0.5m. Slickensides: 88°/190°. g*
Average throw: <0.25m. Average spacing: 1-2m. 7
Small scale fractures: s
Average spacing: ~0.2-0.3m.
Y S
> M6
Continuation of the Ghar Lapsi Fault Zone. Here the ~ v
fault zone consists of two fault segments. ~ - ™ ~
Northern segment:
Dip & Strike - 70%/124° b b
Zone of very ~ 7 ~
Sickensides - 6%220°. Intense brecclation . Vg -~ ~

Antithetic fault to the Ghar Lapsi Fault Zone:
80°/132°N.

30m wide zone In the footwall to the Ghar Lapsi Fault Zone.
Dominated by small/intermediate scale fractures.

X
]
A 43
<\
AN
B AW
TN
" o 2
» T s
" » ‘i\ A Ghar Laps! -:ui:lam
< g Average dip & strike: 70°/142°
a'v",é‘,.f‘v" e Throw: >160m

i ‘>

Ras |-Hamrija Fault.

Average dip & strike: 63%116°
Throw: ~16-20m
Slickensides: B0°/224°

<

. Average dip & strike: 58°/108°NE.
4 Throw: ~3m

Small-scale fractures associated with an
Intermediate scale antithetic faul

Antithetic intermediate scaie ‘aufts
associated with the Ghar Lapsl Fault Zone.

4

Average 4th order fracture spacing: ~1-1.5m.
Average throw: ~0.4-1.0m.

Ras ll-Hamrija Fault tips out.

Poor
Exposure \

iy

.

Overview of fracturing at the northern end of Wied Zurrieq. | Overview of faulting in the Blue Grotto

Wied |z-Zurrelq Fault Zone: Comprises two
Intermediate scale faults with displacement

between 15-25m.

'
II-Hneja Fault Zone: | |
75°%/128°SW. /) |

Series of small/intermediate scale structures In the footwall
section of the Il-Hnejja Fault Zone. Fracture spacing
Increases with proximity to the main fault plane.

20m away from the fault: Av. spacing: ~1-2m.

50m away from the fault: Av. spacing: ~5-10m.

40m wide zone of smallintermediate scale /
fractures within the ll-Hnejja Fault Zone. / )
Average displacement: ~0.5-1m. &
Average spacing: ~0.5-2.0m. /

Continuation of the Wied 1z-Zurreiq Fault Zone. Series
of fractures observed in the footwall section of the

30m wide zane consisting of regularly spaced small/
\ Intermediate scale fractures within the hangingwall of the
main fault in the ll-Hnejja Fault Zone.
Average spacing: ~0.8-1m.

main fault to the SW.
Typical displacement at locality: ~20-25m. /
Average trend: ~112°.

Average spacing: ~0.8-1.5m.

Overview of intermediate scale faults at the northern part of the Blue Grotto.

‘ Gar Ix-Xaghra —r-

Re-interpretation of published geological map: N\ N
Upper Globigerina Limestone Member.

Overview of Ghar Lapsi Fault Zone at II-Mitqub.

Re-interpretation of published geological map
The topographic depression assoclated with
the Inlet suggests the presence of an early
NE-SW trending fault zone, which is probably
assoclated with the Victoria Lines Fault System.
This Is supported by the numerous NE-SW
trending fractures on the sides of the inlet.

Average throw: ~0.5-2.5m. s <
- R
{ \/ ~
o <On Ss
Poor { { e
= RN ¥
M fault breccla. ¥
ault breccla /“‘

Blue Grotto "

7, l“\ \
. } ] ) o
Blue Grotto Fault Zone: A\
Average dip & strike: 59/°132°.
Displacement ranges between 6-15m.
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Overview of small/intermediate scale structures associated with the Blue Grotto Fault Zone.
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Ras iI-Hamrija Fault.

Average dip & strike: 63°/116°.
Throw: ~15-20m.
Slickensides: 80°/224°,

Antithetic intermediate scale faults
associated with the Ghar Lapsi Fault Zone.
Average dip & strike: 59°/108°NE.

Throw: ~3m.
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g

¢ Tt

% “% Upper Globigerina ; o
Limestone Membel 2
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2 (et

Small-scale fractures associated with an
intermediate scale antithetic fault.

Ghar Lapsi Fault Zone
Average dip & strike: 70°/142°,
Throw: >160m.
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Plate 8.5. Ras Hanzir (448400mE, 3965150mN): Overview of small/intermediate scale fracturing associated with the Ghar Lapsi Fault Zone at Ras Hanzir Bay.

Footwall deformation associated with the Ghar Lapsi Fault.
Mainly small scale structures. Small-scale fractures show
an average spacing distribution of 0.5-1m, with displacements
<0.3m. Size of footwall deformation zone: ~50m.

. Y Gebel Imbark Member [
T
g 8

Ghar Lapsi Fault Zone

Throw: >160m 1
Ras Hanzir Fault Zone Intermediate scale faults.

Throw: >60m Throws: <5m

4-5m wide

gouge zone fault plane down to the coastline).

Hangingwall deformation associated with the seismic-scale Ghar Lapsi and Ras
Hanzir Faults. Intermediate-scale fractures show an average spacing of 20-25m
and generally have displacements <5m. Small-scale fractures show an average
spacing distribution of 0.5-1m and generally have displacements <0.2m. Small-
scale fracture intensity increases towards intermediate and large-scale fractures
(Spacing ~0.2m). The size of this deformation zone |8>150m (ie. from the main
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Fig. 8.9. Ras Hanzir (448400mE, 3965150mN): Field illustration summarising the style and intensity of sub-seismic scale deformation associated with the Ghar Lapsi Fault.
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Plate 8.6. Wied Maghlaq (448900mE, 3965200mN): Overview of the hangingwall deformation zone associated

with the Ras il-Hamrija Fault. Equal Area

Stereographic Projection

Footwall deformation associated with the for scanlines 1,2 & 3

S

showing poles to fractures/faults

Ras il-Hamrija Fault. Small-scale fractures
show an average spacing dlsltlribution
between 0.8-1m, and generally have
displacements ranging begtween 0.25-1m. Hangingwall deformation asociated with the Ras il-Hamrija fault/footwall deformation associated
it with the Ghar Lapsi Fault. Intermediate-scale fractures show an average spacing distribution
AT between 12-18m (taken from scanline data), and generally have displacements <5m (commonly
‘ Wln w\\ N ) - 1-1.5m). Small-scale fractures show an average spacing distribution between 1-3m, and
1 H\“" \‘M\ \\«\\ Ras il-Hamrija fault zone generally have displacements <0.2m. In the zone immediately adjacent to the main fault
LU ‘?‘,\‘ M Throw: ~20-25m plane, fracture intensity increases to <0.5m. Difficult to determine the width of the hangingwall
i “\\ \\\\\“\ \\.‘\ y Intermediate-scale fault deformation zone to the Ras il-Hamrija Fault due to the interaction of this zone with footwall
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Fig. 8.11. Wied Maghlaq (448900mE, 3965200mN): Field illustration of the style and intensity of sub-seismic scale deformation
associated with the Ras il-Hamrija Fault.
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Plate 8.7. Blue Grotto (450900mE, 3964300mN): Overview of the hangingwall deformation zone associated with the Blue Grotto Fault.
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Fig. 8.14. Blue Grotto (450900mE, 3964300mN): Field illustration of the style and intensity of sub-seismic scale deformation associated with the Blue Grotto Fault.
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Plate 8.8. Wied iz Zurreiq (450700mE, 3964600mN): Overview of the hangingwall deformation zone
associated with the I1-Hnejja Fault.

Footwal deformation zone. Fracture spacing increases
away from main zone. 1st 10m - 0.5-1m spacing. 10-30m
spacing - 1-2m spacing. +30m 1-4m spacing. Overall
width: 50-60m.

L e
A | 1

..... .ln_ =l Y
“\w‘-l-“\‘“!‘-ﬁ.!__m“m %!-Hneua Fault Zone (northern segment)
] T Throw: 15-20m.

)7/ RN gy S

=1

| e ————r

/’\\\\

NN LT\ Y /

)

,_—', Hangingwall deformation associated with the |I-Hnejja Fault. Intermediate-scale
“_ fractures show a spacing distribution between 10-20m, and generally have
X \““ displacements <5m. Small-scale fractures show a spacing distribution between
N : L\ 1-2m, and generaly have displacements of <0.2m. Small-scale fracture intensity
A\ “ increases substantially immediately adjacent to the main fault plane (average
spacing ~0.5m). The width of the deformation zone is relatively well constrained,
I w=a although there does appear to be some interaction with the southern segment
e TS e e ““\ of the -Hnejja Fault. Most likely width: 90-100m.
N \ “\“‘ Intermediate-scale structures.
¥y \“\h Average throws: <5m.
_ \“‘ﬁ“
\\‘\\ MR A
-
=) e\

\
s, Cenl e N
N B M
ATTARD MEMBER [ - mesaee — N\ - XLENDI MEMBER
0 10 20 30 40 50 metres

L I | | ! |

Fig. 8.16. Wied iz Zurreiq (450700mE, 3964600mN): Field illustration of the style and intensity of sub-seismic scale deformation
associated with the Il-Hnejja Fault.
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Plate 8.9. Overview of the Ix-Xaqgh Quarry showing location of study areas.
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Plate 8.11. Ix-Xaggh Quarry (447400mE, 396600mN): Photomontage of hangingwall deformation associated with the Ix Xaqqa Fault

SW =
Ix Xaqqa Fault Zone Intermediate-scale faulting (spacing: 10-15m)
78°/030° SE with small-scale fracture associations in the
‘ Throw - 10-15m hangingwall to the Ix Xagga Fault.

e R Gl ¥ it s "o

0 10m

L

Poor Exposure

Zone of intense
brecciation

Poor Exposure

Fig. 8.19. Ix-Xaqgh Quarry (447400mE, 396600mN): Field illustration of hangingwall deformation associated with the Ix Xaqqa Fault
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Plate 8.10. Ix-Xaqqh Quarry (447400mE, 3966000mN): Photomontage of footwall fracturing associated with the main fault zone shown to the south
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Fig. 8.18. Ix-Xaqgh Quarry (447400mE, 3966000mN): Field illustration of footwall fracturing associated with the main fault zone shown to the south.
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Plate 8.13. Lapsi Quarry (448700mE, 3965400mN): Overview of deformation associated with intermediate-scale
structures within the Maghlaq Fault System.
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Fig. 8.21. Lapsi Quarry (448700mE, 3965400mN): Field illustration of the style and intensity of small-scale deformation
associated with the intermediate-scale structures in Plate 8.9. Refer to Table 8.6 for spacing estimates from scanline data.
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Plate 8.14. Naxxar Gap Quarries (448800mE, 3975700mN). Overview of the western part of the quarry showi

ng the location of Study Area A.
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Plate 8.15. Naxxar Gap Quarries (448800mE, 3975700mN). Overview of the east
Slickenside lineations show almost pure dip-slip throws (88°/328°). Displacement

which is associated with the opening of the Straits of Sicily Rift Zone. Deformation in the hangingwall section is minimal at this locality.

ern part of the quarry showing the Misrah Fault (64°/070° NW).
~10m. Occasionally it is possible to identify dextral strike-slip overprinting,

| Misrah Fault
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Plate 8.16. Naxxar Gap Quarries (448800mE, 397570

Fault (70°/040° NW). Slickenside lineations: 79°/331°
brecciation, followed by a series of small to intermediate scale structures showing average spacing of 2-3m. Average displacements o

structures are less than 0.5m.

0mN). Overview of the eastern part of the quarry (Study Area B) showing the Misrah
. Deformation in the hangingwall section is characterised by a 4m wide zone of intense
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Plate 8.17. Naxxar Gap Quarries (448800mE, 3975700mN). Photomontage of Study Area A showing the nature of deformation within the footwall section of the Victoria Line Fault.
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Fig. 8.23. Naxxar Gap Quarries (448800mE, 3975700mN). Field illustration of Study Area A showing the nature of deformation associated with the Naxxar and Misrah Faults. Intermediate-scale structures are generally spaced at 20-30m intervals.
Refer to Plate 8.18 and Figure 8.22 for a detailed view of smaller scale fracture distributions.
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Plate 8.17 showing main fault zone in the western part of the quarry.

Plate 8.18. Naxxar Gap Quarries (448800mE, 3975700mN). Enlarged view of area indicated in
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Plate 8.19. Naxxar Gap Quarries (448800mE, 3975700mN): Overview of Study Area B.
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Fig. 8.25. Nlaxxar Gap Quarries (448800mE, 3975700mN): Field illustration of the style and intensity of fracturing associated with the
Misrah Fault.
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Plate 8.20. Attard Quarries (449200mE, 3971400mN): Study Area A - overview of
fracturing associated with a NE-SW trending intermediate scale fault in the eastern
part of the quarry.
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Fig. 8.27. Attard Quarries (449200mE, 3971400mN): Study Area A - field illustration of
fracturing associated with the NE-SW trending intermediate scale fault shown in Plate 8.20.
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Plate 8.21. Attard Quarries (449200mE, 3971400mN): Study Area A - overview of fracturing
associated with a NW-SE trending intermediate-scale fault (Incita Fault: 68°/140°) in the

western part of the quarry. Displacement on this structure is probably

~1-2m.
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Fig. 8.28. Attard Quarries (449200mE, 3971400mN): Study Area B - field illustration
showing the nature of deformation associated with the Incita Fault. Intense brecciation is
identified in the footwall, immediately adjacent to the fault plane. However, in general the

intensity of small-scale fracturing associated with this structure is only minor.
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