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e The study area is located in the Lahti region, e Ground penetrating radar(GPR) profiles and | R TRaANE REIRTE .
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e The ridges were deposited during sillstands of sedimentary environments and reservoir Fennoscandian ice margin d | bi @ A elta slope
o . . . 11.7 ka BP ana gravel pits A==
the Fennoscandian ice sheet linked to the properties of ice-contact deltas (Patton et al, 2017) 3 « Exposures of unconsolidated sediments prone to slope T slope failure
Younger Dryas (Rinterknecht et al., 2004; e This study aims to provide insights for , SRR e P ek, IR - failure o FaCieS aSSOCiatiOnS
Saarnisto and Saarinen, 2001) analogous deposits (Pleistocene and older) | E g ST RSk « 8 facies associations identified

 Ice margin was, at that time, grounded in a which can be prospective for hydrocarbons or [ ST AT * Ice contact facies comprised mostly of very poorly sorted S . Fal: Subglacial D Fa5: Delta slope / subaqueous fan

large proglacial lake, the Baltic Ice Lake. water reservoirs. - ORI AEE N PPN A3 conglomerates and diamictons
. . . R SRS Y : ' A .. . D Fa2: Ice contact . Fa6: Delta topset
e The sediments were deposited as ice-contact @‘ * Average grainsize decreases distally and laterally from a berdock high
deltas, over a very short period (180-250 60 00N A.Q/\‘/ B sediment input point/me|twater portal cetilo hole . Fa3: Ice proximal . Fa6a: Distributary channel
ceans (GEBCO); NOAA National Centers for Environmental | = . .
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years) Delta top facies comprised of moderately sorted boulders, . Fad: Delta foreset D Fa7- Kettle hole
\ / cobbles and gravels
’ ] | ‘ « Prevalence of erosional basal contacts tll A Draided
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e High resolution LIDAR data (2m horizontal, 0.3m » Sediments supplied to the ice margin via meltwater R %
vertical) was used to map the morphology conduits and/or bedrock troughs | S|te 3

« The deltas, at present, form flat topped hills standing « Where no meltwater conduit was present only a = _
proud of the topography narrow, steep ridge was formed 1 * = . 1 e 590l || % 5
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* Distributary channels network still visible on the flat e The largest deltas form by amalgamation of several = \@ ............................................... @ Slte = — =
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e Multiple kettle holes formed where buried ice blocks e Evidence for ice margin oscillations and partial °
melted out. They are more abundant in Study area 1. overriding of deltas

Length [m] n=143
Study area 1 Study area 2| -
= A
O 5.6[m]-- | 77 £
—
OOOOO O:Qi »
&t =3 :
= =
;:En?) - °
[m] a.m.s.l. g et 2 o I o P M 1 =
wm 165 A —
] R —A
- -
90 %
\9@ 2
OKM S =
D =
. J ees o =
" =
~ ~_ —— ) V(\\ QN )
Sl ——— P EW 0% e
\\\:?::: ————— \_f_‘: \‘\::/,:’ ‘‘‘‘‘ N \_\“\\ ))21 “' o
N o3 \\ (( S v 2 =
\ Seee ¥ = =
\\I \\\ 0 ﬁ" -
\__..,\\q‘ \\\\\\ ; —p A
\\\\\\ e N \ PN /
\ N fmm e S, A
_______ ~——— N - N RN
/ \\ \\\—”.I:\\ A (‘L
j \\\~ 8’5 \\\. i I \\\\\ I; _/L
(§ ( B ’\_1 : \s\\__:\_:/:
/ ~ ‘L 2 W "\ \\:\\\{:\’\\ < 9 ST
4km Skm | | | | |
) ® Slte{1 OSite2 @Site3 @Sited4d @ Siteb5
\ J \_
4 . G rOu nd penetratl ng radar Su rvey resu ItS 0 m‘m\u‘m"\m‘m‘u\um"\‘m‘u\"u\m\‘mu‘\m\m\mw\mmu‘w‘m\‘m‘u\m‘m\‘u‘m\muu\wm\mm\u‘mm\mm\wm"m"\m‘\‘m\"m"\‘m\‘m\"H\w\m‘H‘\m\m\H‘m‘\mm\mwH‘m‘\"mH\H"\‘m\"m‘H\m‘m\‘H‘m\m‘H‘\m‘m\mw\wm"H\w\m‘H‘\wm\H‘m‘\m‘m‘H\H‘m‘\‘Hm‘H\H"\w\wm\mwm‘m\Hm"\m‘m‘H\"m"\‘Hmm\"H\w\‘m\‘H‘\m\w\mw\mmiww\wwmw\ww\ww\ww\wwmw\ww\wwww\ww\ww\ww\ww\ww\wwmw\ww\wwww\ww\ww\ww\wwmw\ww\ww\ww\wm sttt bbbt bintibietdint bbbt bl ettt 5 - CO n CI u S IonS
—_ - — : - Beach ridge sediments )
e GPR profiles acquired using 80 MHz antenna e Reflections are mostly discontinuous implying erosional A > — T ~ \;\\_/7/\_\/—_/ ~ ——— " 4
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« Penetration depth ranges between 15 m and 25 m contacts within the strata | oximal // | _— % Ice - distal slope World-glass eégample Ofl |ce-cc])cntagt, .Clillbo?rt-type _delthas W|’t'I)ICh fcan be
. . . , - Xl :
» Vertical resolution 0.2m-0.5m « Clear angular unconformity between topset and foreset CE - proximat siope g T T N S N T e\ N\~ L e, | used as a direct analogue tor similar deposits Iin the subsurtace
o Multiple steeply-dipping reflectors interpreted as delta facies N /_//)\é% 7~ e NG Delta foresets
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foresets * GPR penetration depth not enough to image the whole = /\/pf/\ il  Mostly good, reservoir-quality sedimentsin e Large ice contact deltas are an

» Discontinous and/or chaotic reflectors in the ice thickness of strata " /\_/\//xf B the medial and distal part of the delta amalgamation of several lobes (bajada-
proximal part of the delta interpreted as ice contact/ ] W - : / RISt « Topsets often composed of boulders and style)
ice proximal facies \/\/“ //\ - x Prodelta/distal delta | 7 cobbles which may cause potential e The largest and but also the most complex

* Flat reflectors in the upper part of the delta interpreted ] rodelta/distal defia siope drilling hazards deltas formed in the interlobate zone (a
as delta topset facies Bedrock sediments om 100 200 . « |ce contact (Gilbert type) deltas rather rule?)

» Bedrock highs often blanketed by glaciofluvial, deltaic ] Ground penetrating radar (GPR) profile A-A’ across an ice-contact delta (ice-proximal to ice-distal) Hyrtidlankangas, Salpausselka 2, Finland | I than "typical” frontal moraines e |ce contact facies are considered as non-
sediments L e e e e e e e L e L e e e e e e e e e e e el e A L A L A M L A T e e ° Rapld depOSitiOn controlled by the ice reservoir facies due to their poor Sorting.
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: and depth of the proglacial lake of the structure of the delta which can be
x\///‘/ . e Abrupt facies change laterally and distally ground-proved in isolated, moderate
\ : ———— e . from the efflux point at a scale of quality outcrops.
10s/100s of meters e Another technique (electrical resistivity
» Kettle hole facies can be misinterpreted as tomography?) required to image the full
L ice distal sediments thickness of sediments.
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