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. LLLLL £ Figure 1: GoogleEarthimage (left)showing | 5 | Figure 2: Joint
e / | locationof two adjacent study areas (West and Easfy® Bathymetric data were collected off the southwest coast of County Cork, Ireland b T S
= off the southwestern coastloéland. ® Marine Institute of Irelandos | NFOMARE _ v Measurement
1m CUBE BASE surfaces (below) of thetwo B8 Kongsberg EM2040 multibeam sonar on the Rltic Voyagerin August and B paths of joint heading
: adjacent study areas (West and East), showing StE88 SeptembeR014, and were pegirocessed with CARISIIPS andSIPS8.1 and 9.0 B8 and joint angle to
2 1,2and 3. software to create 2D and 3D bathymetric surfaces. From the computer generated bedding for Sites 1
- — Images, some of thehologic formations wereelatively aged and observed. The and 2 were created In
; East Ared studied regions range in depth from 20 to 118 m, with shallower areas to the north | ;ZO?;;Z‘"’;TIA Ffrfse
- West Area " Several large rock outcrops occur, the larger of which shows a vertical rise of neafiyd eQ}oint hea%inygs%‘or
. S m. These outcrops are oriented in a nortRsasthwest direction, and exhibit 8 each site (Tables 1
; % | | significant bed folding, regional folding, tilted beds, and cross jointsfaltisstudied 8 and2) are shown as
- EI are plunging chevrofolds. These folds have a northeastuthwest fold axis orthogona insets Blue bars are
o T L ... W to the cross joints and are older relative to the jointing system3INEI&W joints are § NE-SWjointand
= - - | older than théN\W-SEjoints due to their correlation with drainage and eropiatterns. S L
> : . : » w NW-SE joints.
i e Regional folding is the youngest feature due to its superposition on the chevron folg
- and jointing systemsThe interaction of cross jointing and folding Is consistent with the
. T - . — - geologic history of the area, and creates a unique bathymetry worthy of further study
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A Data for this research were collected using a Kongsberg EM2040 multi BaCkg rOund p
sonar aboard the R/&eltic Voyagerfrom 08/30/14t0 09/18/14. The southeastern coast of Ireland off of County Cork has experienced many differg
A The raw sonar soundings were processed and analyzed using CARIS HIPSdeformational events that have caused folding and fracturing of a variety of ages.
and SIPS 8.1 and 9.0 software. deformational events includéariscanOrogeny around 28BlA, which resulted in up to|
A Two 1m resolution CUBE BASEurfacesand profiles of the major vertica 50% shorteningGooperet al., 1985) and northeast trending fold belts of siliciclastic
changes were made of the entire project and the main data collection sites isedimentary rocks.
order to analyze .the geomorphological aspects carte. _ Observedn our study ares aseries of joints superimposed on the folds and tilted beds
A Backscattemosaics of targete_d SISy BIEERE MBS I AITElZS SElEg similar tothose observed onshore Byi et al.(2000, whoshowed that the NW trendin
patterns and hardness Of. sedl_ment. . ~— set of Joints was formed during tMariscanbut postfolding, NennaandAtilla (2011
AStr .UCt ural ] ol _nt S t.' lted beds, sﬁlow dRE 'Eﬂ&dm%o?n&grépse e%cﬂ ﬁlar\%lthEI}alda{xﬁan‘cdfofmgogaL§
s geologic past were observed using the tools in HIPS and SIPS 8.1 and 90 result of regional stresses imposed on the area in more recent local &ldmg.The ~
A Google Earth was used to measure, orient, and compare lithographic offshorerelationshipamong thdilted beds, foldingfracturing and drainage patterns has -
fESliEs O e Cese sliEces . not been previously investigated -
A Stereonetwas used to create the rose diagrams. -
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: _ L : _ : : S Table 1: West Base NESW and NWSE joint headings and Table 2: East Base NESW and NWSE joint headings and angles
Figure 3: a) Aerial view 3D image (VE: 2.7x) of Site 1 on West Base showing the .. . . .. : .
. . e . : angles between the joints and bedding (Site 1) between the joints and bedding (Site 2)
jointed and plunging folded beds. Black arrows indicate locations of accompanying
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A e ~o ?‘ - | | Figure 4: a) 2D image of Site 2 showing the plunging chevron folds2D backscatter
0 ' ey P ;hj : % 1§ Image (with detail insetc) of West Base showing location of profile0 ( bel ow) | 4c The
s x = - ' LRl profile shows the vertical relief across the folds and joints.
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Figure5: Site 30s bathymet i
From the results of the study, the relative ages and formational processes of the southwest coast of County Cork dmdsed/ectrThe oldest feature low reliet sand bodies. The backscatter (right) imag
Indicates that the low areas are drainage pathways.

studied was a series of highly deformed chevron folds located in the shallovér (d@epth) areas of the West Base surfidedy to have formedrom

southeast to northwest compression (BresseiNaiter,1999). These folds

direction (Fig.4a).The relative ages of the folds were determined by cross cutting relationships of other features stu@jedieigecond oldest feature the backscatter
was the cross jointing sets seen throughout the study area. The older set is oriented in a northeast to southweshded¢icgomunger set Is northwest tao.
southeast (FiR). The older age of the northeast to southwest set was determined by its correlated headings withiurafhadgch follows the joint sets | | regional NE
as opposed to preexisting beds. Additionally, these joints have greater relief, which imndma&esosiomlue to earlieformation (Table B Although the | SWjoint
angle between the two joint sets in the East Base®)16@reater than ithe West Base (~3]) the angle remains relatively stable throughout each respedtiv (Table 3).
study area, while the joint set headings change. Likewise, the heading of the bedding orthogonal to the joint sets thdngemgla between the bedding
and the joints remains stable (Tables 1 and 2).stdi@deangleindicates that the joint sets and bedding rotate across the study areas as a unit, and that
regional folding occurred aftgminting. Beginning during th&¥ariscanOrogeny 286 Ma, southeast to northwest compression formed chevron folds, which
were plunged and tiltetretching formed two sets of joints that crossed each other at angles consistent with their sediment composition. Finally,
compressional forces caused regional folding that affected the folds and joints.
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Results

Plunging chevron folds are visible 0

the westerredge of West Base
surfaceat Site 1 andange from40
to 60m in depth (Fig3).

Joints with interlocking sets in the
East Base exhibit an average
Interlimb angle of ~6@while joints
on the West Base exhibit an averac
Interlimb angle of 30°, asshown on
the rose diagrams faigure 2.

The angle betwedpints across each
base remains relatively constant
throughout the regional folding as
does the angle between the joints s
and the beddingl@blesl and 2)
Drainage patterns visible on
backscatter images (Fif)
correspond with NESW joint
headings (Table)3
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Table 3 NE-SW joint
and drainage headings.

NE-SW | Joint Line | Drainage
Joint Heading Heading
(degrees) (degrees)

1596 A [15647
R
(6275 |0 [15485 _

Headings (red
were seen to be plunging and tilted with a fold axis in the northeast to southv lines)showron Site 3
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