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1.2 . . 7.22m
2 > ovR — - 13416 | ;gftt)blsélsdg’ r?géﬁléil;lg‘gczggﬁafﬁéxth A short interval of soft, sticky, smectitic clay with scattered ®
) 4/2 - | ——— sulphide streaks; disturbed. small pebbles, minor sand laminae and black sulphide | @ ©
%) A = . streaks. %é‘:’
o R . — greenish ‘tuff’ pebble. Interpretation: a clay-prone, slope-drape deposit | T @
o %) QDQ | | ‘milled’ gravel with cobbles of underlying | (remobilised?), resting on a possible erosion surface. 8 S
- goo L 1 o G LT — 13415 tuff (veined by carbonate), dark siltstone 7.75m | S'g
and a clean quartz sandstone. - i - i R
A 'milled’ collection of pebbles and cobbles, including| o s
blocks of the underlying lapilli tuff and an 'exotic' quartz g <
Core Overlap 0.18 m sandstone block (the former probably a coring artifact). 8 °
Interpretation: although some of the clasts may be coring %E’
artifacts, the diversity of composition suggest a possible G§
782 - plastic brown clay. residual gravel resting on a slope erosion surface. 7.82m =
7l 800 T 13417 1 red-purple tinge’. .
Q 57(; lithic lapilli tuff, admixed shell fragments, An interval of well cemented, poorly sorted, crudely
(] ) \\P patchy calcite/zeolite cement. bedded, red-brown to green-brown, lapilli tuffs, with .
Q [+ ca PAR-N 13418 subvertical micritic limestone dyke with bedding picked out by subtle changes in grain size and ec
5 > reddened margins and hairline lapilli- several shelly coquina horizons. Bedding is sub- o‘.;
o .. = };i‘;?"g'l%‘?:f;‘;a};k horizontal and traversed at a high angle by subvertical, | § @
0o |[— - 13414 A pe . ) biomicrite-filled veins and fracture fills. The tuffs are ga
o : N — W|de.va|r|ety thveﬁ!cublar, G;Fh¥rlc'|?nd polymict, with highly vesicular red brown to dark grey |8 &
E A g‘i ;%T:%%Xdpe%p yritic basallic faptlll, some lapilli, some of which are well rounded. Others have a '_g'cE
g 900 g °, ° I— range of lapilli types, up to 48mm across. dark alterat.lon rm (palégonlte?). ) ) 2 % o
! < = | several generations of micrite-filled Interpretation: the lapilli tuffs are interpreted as marine | ‘g = .*E
s O@@ o O fractures, the micrite containing fossils reworked pyroclastic deposits which formed in high- g_g Q9
T E (SRS and locally tuff fragments. Fracture energy, shallow water by reworking on the subaqueous | ' ® &
9.50 ;nn;i'r:)%lgsdgenerally straight but locally slopes of a Surtseyan tuff cone. Marine re-working | ¢ g_g-
’ accounts for the variety of volcanic lithologies, the E ,5.'5
variable texture and the abundant shell material; rounded | = & %
lapilli may have been stripped from beaches. The shell = g N
9.00 concentrations suggest deposition in relatively shallow Eu‘g_"E
water. The tuffs were cemented by zeolite and calcite, | g =
9.24 before fracturing and multi-phase intrusion by a soft [ £ 3
micritic carbonate sediment (now limestone). The '6&)
— 13413 . o . . carbonate probably exploited fault-related fractures %g
/ — subvertical micrite intrusion/fracture fil, through which it was hydraulically pumped. The borehole | & &
1 n)arlglns. r_'Ch in entrained tuff fragments. is positioned close to a fault (possibly a gravity-induced .2 §
5Y ?n"ilc_:lmz gg%?ézd offshoots from main structure) which downthrows both the lapilli tuff pile and E <
10.0 42 \ate calcite vei.ns traversing micrite and an overlying seismically transparent unit to the west (not | S ©
exploiting carbonate intrus%on margins. present in this .borehole).. The later may !'c'apresent Fhe
- 13412 carb_onate sediment which was remobilised during
faulting. 10.50m
10.50 1 network of subhorizontal micrite filled
sills.
10.67 I well-rounded volcanic lithic fragments up A locally well-stratified (particularly towards the base),
o to 25mm across; bedding sub-horizontal. | poorly sorted package of ‘reworked' lapilli tuffs and tuff | o
11.0 N some of lapilli encrusted by serpulids. b'reccias (9. 4.6m thick) comprising a range of generally ﬁ&‘
i . highly vesicular basaltic fragments, some angular, some o
oA 2g'ge%g%”g;c';\)ﬁﬂigligvseﬁr_o”gIV well rounded, together with mostly dispersed and broken | S ‘%
-—> 13411 bioclastic fragments (bivalve shells, corals, bryozoans), | @ o
6 | lapilli surrounded by dark ‘palgonitised’ the whole cemented by calcite. This section is %_Q
rnms. distinguished from the overlying deposits by the rarity of | & 3
cross-cutting micrite veins, and it sits (with a transitional § E
contact) on compositionally and texturallly distinct lapilli < g
breccias beneath. Bedding is locally evident in the form o =
12.0 of sharp changes in grain size and is for the most part %g
approximately horizontal, but low angle dips are apparent | 3.S
ovR towards the base of the interval. Decimetre scale 8§
6/6 stratification also occurs low in the interval, but vertical g..:
o trends are inconsistent. There are several normally g o
Q graded intervals. Little porosity is retained, on account of % =
c extensive calcite cementation. Early palagonite and -cug
@ zeolite (phillipsite) grain rimming phases occur in better [ 8°g
§ - 13.0 o 13410 sorted, less bioclastic intervals. g%
© Interpretation: the vesicularity and variety of the lapilli, %"g
E together with the dispersed bioclastic fragments, | @G
o indicates submarine deposition in an area close to a "S o
| clast-supported fabric; becoming contemporary volcanic centre (tuff cone?), with both ;: g_‘
increasingly reddened downwards. magmatic and possible hydrovolcanic fragmentation E’S
. s o 5%0060ee c 4 o o6 = oo oo 13409 foIIovyed by marine reworking. Therg 'is little evidence for | & &
14.0 5/6 N A — —~— tractional currents and deposmon_ on unstable g g
8o ° °, ° P ) . o subaqueous volcano slopes by gravity-driven flows | x £
=TSO e S o °Ue — crude inverse grading; bedding inclined seems likely. The lack of interbedded ‘fines' (= | S'S
L lso R co=el o > o S o at ¢.10 degrees. ) : | ==
v OQ e B O, oS- - ) background) suggests rapid, near continuous eruption [
© Z S~ . > e O I— pebbles up to 40mm across; many driven sedimentation, with fragmented volcanic material | & @
— |ave s 055 E =N N Q ° rounded, open framework infilled by . L X ) QQ
e o 4 =2 o ~o ISR S XS 5ors zeolite/calcite cement. |nc<_)rporated and _mlxed with a shgllow water shelly fauna | .S O
PP o o & ° . e o "= o derived from the littoral zone flanking the volcano. Where | & @
- 0 S DR e Oe o ¢ ° < L T T 13408 locally well-sorted, finer grained and more openly packed s
15.0 | %% &= o o ° 07 ST o= (e.g. 13.10-13.30m) and lacking bioclasts, this may
; % © UQQZ % Tt 0 (e ot . = represent local syn-eruption flushing in the form of air fall
° Qe 7 OQD// B Do - 9 ° N into water. 15.70m
— © SISl ST DTS S ovs 13407 - -
u g%/fjjo"oo@g as &o e DOOéD — upwarg_ changle tgl)llalteratlor]t_nmmed and Downward 'transition' into a distinctive 'monomict' but
=T 5B 0oy o more diverse fapifil compostions. texturally variable, well sorted, crudely stratified| =
L0 SN ° S . . b s ' . [
5YR igoQQo QDOZ I =L I— inversely graded base (particularly upper section) lapilli tuffs, characterised by a|
—>] — = =3 ° g = . . .
5/4 s> o & o< ; Sgs 3 13406 ve:jy oper;_llframevl\/c?trk and ptervlazl_vgd |s?7acm9us Zr?OIr::e ,f_,;’
160 - %ODOCZQQ% ng:‘ 2 | widespread development of open an _polre-l ing calci Ie cemen h n't'IVI ual ltapléarer@ V| &
5 OONIVE framework with pore-filling cements. vesicular, sparingly  porphyritic (altered olivine, g
- I (Q% 2,09 0 13405 plagioclase) and angular in shape. Apart from the g
D% G@Om oG clast >80 mm across; ragged altered transitional top to the unit, bioclasts are absent. Blocks [ Qg
V& =0 [— margin locally are up to >80mm across. Vertical trends are poorly | S '®
16.50 e 4 I— inverse grading defined. A network of thin fossiliferous micrite fracture fills -.% s
(sills) occurs at 17.25m and postdates both zeolite and %g
Core Gap 0.53 m later sparry calcite cement, locally spilling into remnant | @<
macroporosity. é>.
1]7?08 —— S Interpretation: the distinctive packing, texture, the lack of [ @
™ Vgovczogé&w&? co bioclasts and the monomict composition suggest a %
—> =1 2.9 2 < 1 13404 primary syn-eruption origin, probably by pyroclastic fall | &
géﬂ - fb\z DQDD&:S |- bedding not obvious into water (the encasing tuffs contain marine fossils), | ‘=
4%5‘39"@0&(:4 followed by modest gravity-driven resedimentation. The o
708 456?‘3 good sorting and absence of ash are consistent with
17.70 aeolian fractionation. The open fabric and palagonitised
Core Gap 0.30 m —|Iapilli rims reflect subaqueous deposition. 17.70m E
. L,
18.00 ° o ° Sz I - A poorly consolidated section comprising a volcaniclastic | & ,g
Q- ‘’~0 o © ! — lapilli up to 4 mm across 'sand' made up of broken lapilli fragments and clusters, | = @
QO |o 2 — | 13403 . . . X . . . . : EE
c 4 . o0z - | |- extensively slurried/poorly consolidated cement pieces (palagonite-zeolite-calcite) and a variety of ° g
o A - < _ O | to base of box; rich in shell fragments, bioclasts and fossiliferous micrite grains. ex
o o o - I including echinoids s . . s>
- N | Interpretation: this interval is analogous to the intact| &
8 é vy — N a I— more sandy? marine-reworked lapilli tuffs towards the top of the core, =
® |~ vfg =0 L i’\ 13402 |- grey calcareous cemented tuff adjacent but here are poorly recovered due to breakage of the
- \ Z \ to intrusive limestone altered volcanic fragments. The section appears to have
o 19.0 g ! . contained cross-cutting micrite veins (broken during °
%OOOODA - prokep recovery of Iap|'II| !L'lff gnd coring). ] 5
L= intrusive pale brown micritic limestone 18.75m|| €
19.30— with sub-vertical fabric . . . ) =2«
] An incompletely cored section, intact pieces of which | g€ S
- suggest a lapilli tuff breccia cross-cut by a subvertical :E"G
3] fossiliferous micrite fracture fill. The recovered lapilli tuffs ﬁ 8 -g
- are well sorted, loosely packed, and cemented by Ln‘h'~
b isopachous zeolite on palagonitised grain rims followed 8 E %
20.0— Core Gap 1.40 m by pore-filling calcite (local open vugs remain). Close to | 88 €
] carbonate veins, micrite spills into remnant calcite filled QE.S
- pores, and forms a geopetal fill prior to sparry calcite §.§ E
1 cement (contrast with overlying interval where micrite _E %
. veins post-date calcite in sample 13410). E T
. Interpretation: although poorly recovered, the 'host' S
- 20.70 =5 5 S T moe=sT .o | cross-cutting tan brown micritic lapilli tuff resembles the section from 15.30-17.70m and is
20.80 e T ====0 === 13401 limestone, hgosted by clast-supported assigned an airfall origin into water, with subaqueous
lapilli tuff with zeolite/calcite cement settling onto unstable submarine slopes flanking an active
Surtseyan-type tuff cone. The cross-cutting limestone is
related to hydraulic fracturing associated with faulting of
brittle zeolite cemented tuffs and a ?cover of
unconsolidated carbonate, with multiphase hydraulic
pumping of soft carbonate mud into fault-related (tectonic
or gravity-driven?) fracture systems. 20.80m
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