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Basin formation began in the Late Permian, with a first phase of rifting continuing until the end The Slyne Basin is a narrow, elongate rift | | .Carboniferous depocente | | 2] L L | Timescale | Slyne Basin | Tectonic Events
of the Early Jurassic, when the basin experienced a period of uplift and erosion. The most sig- basin off the west coast of Ireland. The ba- Mesozoic depocentre
nificant phase of rifting initiated in the Middle Jurassic and continued until the end of the Juras- . bdivided into th b-basins b Structural high s
sic. Significant erosion of the Late Jurassic strata during the Early Cretaceous created a dis- Sin 1S subdiviae _ n 9 ree sub-basins Dy 0 10 40 60 *::ﬂge R\ Foocane /| e |
tinct regional angular unconformity before a thin Cretaceous cover was deposited. A second transfer zones, with different structural styles _ | (M2) Q[ o NN ccoiced inversion
phase of uplift and erosion during the Paleocene resulted in a subtle angular unconformity be- and basin polarity changing across these | — la ..... T VAN . : S % Heocers
tween Cenozoic and Cretaceous sediments, and removed the Cretaceous section south of the Zzones. @ o O| = [ e e s o
Central Slyne Transfer Zone, juxtaposing Cenozoic and Jurassic sediments. Localised zonesof y f | RO~ l ______ W e
strike-slip faults likely developed during this time. Eocene magmatism resulted in the emplace-
ment of numerous sills within the Jurassic succession and extrusion of lava flows onto the Transfer zones occur where major crustal Lo Ny 5 o Tomns o
Paleqcer)e unconformlty, followed by the deposm.on of Ollgocene tc_> Mlopene sediments. Mild lineaments transect the basin, with the line |+, _ Jx 100 %
reactivation of a variety of structures occurred during the Miocene with evidence of both normal o _ o & |
and reverse movements. A final minor period of erosion during the Miocene created a regional of the Great Glen fault coinciding with the / Sl = of Ghatle Giobs acus oro
unconformity, upon which a thin cover of undeformed Miocene to Recent sediments was de- Central Slyne Transfer Zone (CSTZ), and 26 / ) J, e | 1as
posited. the Highland Boundary-Clew Bay-Fairhead | = et | SR W N ) Lo o Nan
The structural architecture of the Slyne Basin is influenced by the presence of major structural line forming the boundary between the Cen-| ___-----77" : S B e [N fREpSe2
lineaments which transect the basin, dividing it into three distinct sub-basins of opposed polari- tral and Southern sub-basins. These linea-[~ i e
ty and unique structural styles (figure 1). Extensional fault-related structures, typical of rift ba- : : - B0
. . NS . . ments stretch across the Porcupine High e | s e
sins, are the main play types in this area. The geometry of these structures is strongly influ- _ _ . . 200
enced by the presence of Permian and Triassic salt that mechanically detach the Mesozoic and influence the Porcupine Basin in a simi-| N g
section from the underlying Palaeozoic basement, leading to rafting, salt withdrawal and forced lar manner. Porcupine High
folding above basement horsts. The Corrib gas field and the 18/20-7 (Corrib North) discovery — 1
are both salt-induced anticlines above basement horsts. Additionally, numerous culminations —_— ’
are observed in the hanging-walls of the basin-bounding faults, such as the structure contain- The Slyne Basin is part of a chain of basins 2'?/%11“{} b 40 __a
ing the 27/4-1 (Bandon) oil discovery, which are likely to have formed by a combination of salt extending along the NW European Atlantic | —%@'ﬁfy‘;f 300 Variscan Orogeny
withdrawal and rapid subsidence during the Middle Jurassic. Post-rift evolution (exhumation marain. i - - - s ﬁmmfml
< _ _ _ _ gin, including the Porcupine Basin to the |- i Fino-oraind castics
and reactivation) possess a risk to the integrity of hydrocarbon traps, with the clearest example . . o BS_|-&F 0 stz SESIONGE
of this being the structure tested by the 27/5-1 (Avonmore) well, where a circa. 100m residual south and the Erris Basin to the north, with (= o s Vicarocit S
oil column was encountered in a horst block with distinct Oligocene to Miocene age reverse similarities in their structural development. = m.zéf' = | Eﬁ;ﬁ;’ﬁ?ﬁ
movement on the bounding faults. &m,, - 27| e volcanics
Transfer Zones: Salt Tectonics: = I
. g . T : . Zechstein

S|gn|f|Cant alOng-St”ke structural Var|ab|l|ty, with Changes IN Northern sub-basin (E—F) is an Salt plays a very important role in the structural development gZechstein&Uilleann Halite

basin character occur.rlng across t.ransfer zones. These F) eastwards dipping half-graben of the Slyne Basin. There are two salt-prone intervals: 80

zongs f)ccur.where major structural lineaments transect the . Zechstein Group (Permian)

basin, including the Great Glen fault between the Northern E) AT T -,

and Central sub-basins, and the Highland Boundary-Clew - Uilleann Halite (Upper Triassic)

Bay fault separating the Central and Southern sub-basins.

The Zechstein group is present throughout the Slyne Basin, |/
while the Uilleann Halite is only developed in the Northern
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sub-basin. The presence of two layers of salt in the Northern - /| . et
sub-basin and only one in the Central and Southern sub- |----="""" Gt |
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basins influences the structural style and trap types that de- // S a3
velop in both areas. Ay
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Salt acts as a decollement, which mechanically detaches the | == 2l = | S~ - -1-- i
Mesozoic section from the underlying Palaeozoic basement. 1=z *"T'ﬂ f ¢
Most faults in the Mesozoic section are therefore listric. paIC

Southern and Central sub-basins (A-D)
are westwards-dipping half-grabens
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| Geoseismic section from the Central sub-basin demonst;ating mechanical detach-
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27/4-1 (Bandon) Oil Discovery
The 27/4-1 structure is a structurally complex hanging-wall culmination, characterised by high relief at Ju-

Continuous structural low-developed
through the transfer zone

rassic and Triassic level, bedding parallel the bounding fault, and the involvement of salt. Salt withdrawal

during the Middle Jurassic may have created this structure and influenced palaeogeography at the time.

Multi-kilometre scale basin-
bounding faults rapidly die-off
as they approach the transfer
zone
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Time-structure map Base-Permian Unconformity

Central Slyne: Northern Slyne:
A Westward dipping A Eastwards dipping Central Slyne Transfer Zone (CSTZ): _ _ _
A NNE-SSW structural ~ NE-SW structural orientati . . RMS Amplitude Middle Jurassic BT e, .
orientation " SHHOTHETOIEEIEN 1 A number of differences are apparent in the 10km B Fluvial sandstones with excellent
) A Gas- and oil-prone Aial _ ,f rerv0|r quality reported in 27/5-1
A 2"'{”0”9 - A Cretaceous preserved sub-basins north and south of the CSTZ, in- drainage ~
A Cretaceous absen
A Triassic mudstone A Triassic halite cluding structural strike, fluid phase and the
presence of Triassic salt. This highlights the
NNE NE long-lived impact these Caledonian linea- \
[] Miocene-Recent [N — .
] Eocence e ——— — As mini-basin fills,
/ ) / ments exert on the development of Mesozo- E : = =" | fluvial systems develop
. . . Lower Jurassic : R | . . . . . . . . I
- IC Sedlmental’y baS|nS OffShOl'e Ireland élﬂiassic _ S U T TN Restricted marine sequence
A I o N P fN in base of synclines
Fault-strike Rose Diagram — Central sub-basin Fault-strike Rose Diagram — Northern sub-basin - Saltwithdrawal |~ "\~~~ " " V

Post-Rift Activity: | | . | " Time SwuctureMap Early Findings:
Post-rift activity is subtle but - : T e T . Deep-seated structures exert long-lived control on Mesozoic basin develop-

orvasive  throughout  the A G “_;,.,....‘.4.:,;;,.....-»‘ ~x NG| ment offshore Ireland, with controls on structural style, fluid phase and the
S el =y / presence of salt

Salt controls the geometry and style of most structural traps in the Slyne Ba-
sin with most faults being listric and soling out in salt

R Post-rift reactivation of listric faults can be a risk for trap integrity
[ Miocene-Recent | | | R (A Salt withdrawal during the Middle Jurassic means there is much less salt pre-

Slyne Basin. This includes in-
version of the CSTZ, in addi-
tion to present day seismicity,

with a magnitude 4.0 earth-

quake occurring on the SEEeme — " | B EocenceMiocene | | SIS R/ | sent today
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bounding fault in 2012, one of |- = e /T S DM?(?;BJU:Z:; R0 ‘ Salt withdrawal can influence Middle Jurassic palasogeography, particular
the largest ever recorded in | —— = = L= B e || } Siyhe/ | distribution of high-quality fluvial sandstones
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